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Business Intelligence,
Knowledge Management,
and Analytics

Business intelligence and analytics have become a source of strategic advantage for those
firms who understand and develop skills to manage big data. This chapter provides an
overview of the ways businesses make decisions. Making better decisions bagins by
understanding how to build capabilities in knowledge management, business intelligence,
and enalytics and how to protect an organization’s intellectual property. Data, information,
and knowlsdge {both tacit and explicit) are then defined and discussed because they com-
pose the foundation of making batter decisions. Knowledge is managed through four main
processas, which are outlined next. A discussion of competing with analytics, and the capa-
bilities that enable it, follows. The chapter then takes a more technical turn, addressing the
components of business analytics and big data amassed in data warehouses. The chapler
concludes with a discussion of the Internet of Things, social media analytics, and cavests
that managers must anlicipate.

Nedflix knew House of Cards would be 2 blockbuster before it aired the first episode.” Using data
from its 33 million customers worldwide, Netflix data scieatists had their own internal data source
of viewing customer prefercnces, and analysis indicated that using director David Fincher, starring
Kevin Spacey, and basing the show on the British series House of Cards would be a success. The
scientisis identified patierns in the data that gave them support for a decision 1o create this new
series. For example, they found that Netflix had a very large audience who watched the British ver-
sios of House of Cards and watched films starring Kevin Spacey and directed by David Fincher. By
“ronning the numbers,” exees keew this new show would appeal to a very large group of people and
that ir would be a hit before the filming cven staried.

Netflix has a competitive advantage because of its big data and analytics investment—the
company knows not only what is watched on its site by all of its customers but also much more
information, For example, the company knows when somcone pauses, rewinds, or fast forwards;
what is being searched for and what is chosen from the scarch results; what device is used to watch
the program; and when the viewer leaves the content and whether he or she ever comes back, Ana-
Iytics data can be valuable from these data. Analysis shows that the analytics results differ signifi-
cantly from the resulis obtained by convening focus groups, and it turns out the analytics algorithins
give better direction for a more successful outcome. Netflix“s data-driven culture extends not only to
decisions about originel content but many other major decisions such as what films to license, what
shows to recommend to castomers, and what coters aad images 1o use on their site.

' Adapted from "Giving Viewers What They Want,™ The Mew Yook Timey (February 24, 2013), Etip:/Awww.nytimes.com/200 302725/
business/medin/for-housie-of-cards-using-big-data-to-guarntee-iis-popularity hmt (accessed September 5, 2015); “Big Data Lessona
from Netflix” (March 11, 2(14), hatpelfwww.wired.comy2H 403 big-data-lessons-nctflix! (accessed Scpiember 5, 2085): "What
Netflix's ‘House of Cards® Means for the Futuze of TV (March 4, 2013), hitpifwwe forke: feltes/grepsatcll/20 30304/ whae-
netflixs-house-of-cands-means-fer-the -future-of-ovf (accessed September 5, 2065),
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Competing wilk Business Analtics

Enterprises have long sought a way to harmess the value locked inside the extensive dats they collect and store
about custemers, markels, competitors, produets, people, and processes. In toduy’s business environment, external
data sources and real-time data flows add oppertunitics for insight that might etherwise be missed. Al gorithms and
analytics programs arc the way this value is unlocked and used to deseribe, predict, and prescribe future activity.
Managers use these insights to make better decisions in virtually every comer of their business from marketing and
customer management to supply chains, risk management, hiring practices, and research and development activ-
ities. Moving forward, the amount of data available to analyze will continue to explode, especiatly with the growth
of the Internet of Things, fueled by rapid growth of smart devices connected 4o the Web. This chapter describes how
organizations compete with analytics, then addresses basie concepts of knowledge mansgement, and reviews the
current thinking about business intelligence, business analytics, big data, and intellectual property.

Competing with Business Analytics

In recent years, many companies have found success competing through betier use of analytics. Companies such
as Netflix as deseribed at the beginning of this chapter have used analytics to improve on their otherwise lackluster
business to become industry leaders. Caesars Entertainment, the largest gaming company in the world by some
measures, found a way to more than double revenues by collecting and analyring custorner data. Capital One has
also emerged from a crowded field of financial services firms 1o become one of the industry™s Teaders throagh the
use of extensive business analytics. Those analytics enable Capitel One 10 continuously create new products and
services that appeal 10 new customers and to reinvigorale relationships with existing customers. The bank was
founded on the idea that by mining data about individual customers it could create financial products that addressed
what the big players would consider “niche markets” Although these markets were unatiractive to the large players
because of the smafler number of potential customers, the niche markets were profitable. Using the castomer
database of 4 small bank and running sumerous analytical tests, Capital One identificd characteristics that would
create a profitable service. It learned, for example, that the most profitable customers were ones who charged a large
amount but paid their credit cards off slowly. At the time, most credii cards companies did not differentiate beiween
these and other custorners. Capital One's innovative idea was to create a product that catered to these customers.
Today, Capital One runs hundreds of experiments to identify new produets that target individual customers, Lising
analytics to simistate and test is a very low-cost way to design and develop these products.?

Sports teams have propelled themsclves to league success through business anebytics. The systematic use of
factual data in proprietary models is credited with helping the Oakland As and the Bosion Red Sox. As seen in
the movie, Moneyball, Billy Beane was one of (he first general managers in Major League Baseball 1o build his
organization, the Oakland As, around analytics. Although this industry coflected data extensively, it was mostly
used to manage the game in process. The Oukland A< used data on things that it could measure sach as he on-base
percentage (the number of times a player gets on base) instead of sofier criteria such as estimating the effort the
player is willing tw put in. The Oakland As used analytics in ils recruiting efforts w predict which young players
had the best chances of becoming major jcague players and hired players that other teams overlooked ai salaries
that were much more affordable. This strategy paid off, consistently carrying the Oakland As to the playoffs despite
a budget for player’s salaries that was a fraction of what some of its competitors had.

One reason for the rise in compatiies competing on asalytics is that numerous companies in many industries
offer similar products and use comparable techinologies. Therefore, business processes are amonyg the last remain-
ing points of ditferentiation, and analytic competitors are wringing every last drop of value from those processes.®
Business analytics fuel fact-based decision making. For example, a company may use simple inventory reports
to figure out what products are selfing quickly and which are moving slowly, but a company thai eses analylics
also knows who buys them, what price each customer pays, how many items the customer witl likely purchase in
a lifetime, what motivates cach customer o purchase, and which incentives o offer to inercase the revenue from
each sale,

# Thomas Davenport and Jeanne Harvis, Conpeting oi Aralytics {Boston, MA: Harvard Business School Peess, 2007), 41-42.
! Ihid

https://print.vitalsource.com/print/9781119255215?brand=Bookshelf&from=101&t0=278... 11/7/2019



Managing & Using Information Systems - Pages 101 - 278 Page 160 of 178

Prmted by: sﬁai}er569@h0tmai1.com. Printing is for personal, private use only. No part of this book ma{y be reproducedé
? or transmitted without publisher's prior permission. Violators will be prosecuted. i

7

.
;
/

i

m Business Inlelligance, Knowtedge Managameont. and Analylics

According to 2 study by consulting firm McKinsey and Company, there are five ways big data and analytics can
help an organization:*

1. Muking information more transparent and usable at a {requency that outpaces the competilion

2. Exposing variability and boosting perforimance by coflecting and anafyzing mone ransactional and
performance data

3. More precisely lailoring products and services using better-designed segmentation and large data samples
4. Improving decision making through experimenis, forecasting and feedback, and just-in-time analysis

5. Developing the sext generation of products and services more quickly using sensor dala to collect after-
sales information on product usage, performance, and so on.

Knowledge Management, Business Intelligence,
and Business Analytics

It’s all about making betier decisions. Before the terms “big data” and “analytics” were zll the rage, managers
talked about knowledge managenient. Managing knowledge is not a new concept,’ but it has been invigorated by
new technologies for cellaborative sysicms, the emergence of the Internet and intranets—which in themselves act
as a large, geographically distributed knewledge repositosy—and the well-publicized successes of companies like
Netflix that use business analytics. The discipline draws from many established sources, including anthropology,
cognitive psychology, management, sociclogy, artificial intelligence, information techniology (IT), and library sci-
ence. Knowledge mansgement remains, hewever, an emerging discipline with few genesally aceepted standards or
definitions of key concepts.

Knowledge management includes the processes necessary 1o gemerate, capiure, codify, integrate, and
transfer knowledge across the organization to schieve competitive advantage. Individuals are the ultimate source
of organizational knowledge. The organization gains only limited benefit from knowledge isolated within indi-
viduals or among workgroups; to obtain the full value of knowledge, it must be captured and ermnsferred seross
the organization.

Business inelligence can be considered 2 component of knowiedge management. Business intelligence (B1)
is the term used to describe the set of technologies and processes that use data to understand and analyze business
performance.® 1t is the mazsagement strategy used 1o create a more structured approach to deeision making based on
facts that are discovered by anatyzing information collected in company databases. While knowledge muanagement
inchudes the processcs necessary fo caplure, codify, integrate, and make sense of afl types of knowledge as
described earlier, business intelligence is more specifically shout extracting knowledge from data. Davenport and
Hartis suggest that business analyties is the term used 1o refer 1o the use of quantitative and predictive models,
algorithms, and evidence-based management 1o drive decisions.” By this definition, business analytics is a subset
of Bl. Some, however, use the terms Bi and analyties interchangeahty.

The most profound aspect of knowledge management and business intelligence is that an organization’s sus-
tainable competitive advantage ultimately lies in what its employees know and how they apply that knowledge to
business problems. Exaggerated promises and heightened expectations couched in the hyperbole of technology ven-
doss and consultants may ereate unrealistic expectations. Knowledge management is not a silver bullet, however,
because it cannot solve all business problems. Knowledge must serve the broader goals of the organization, and

! James Munyike. Michael Chui, Brud Brown, Jacques Bughin, Richard Dobbs, Chasrles Roxburgh, and Angela Hung Byers, "Big Duts: The Next
Froatier for innovation, competition, and productivity” May 2011, hitpelfwww.meckinsey.com/insights/business, technalogy/blg dat_the next frontice
for_i rion ¢ d Septesnber 5, 2015).

* The cuneiform texts found at the ancient city Ebta (Talk Mardikh) in Syria are, o more thun 4,000 years old. some of the carlicsi known aitempts 1o
record and organize informaton,

* Duvenport and Hurris, Competing on Anclytics, 7.

? Ibid.
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Data, information, and Knowledge

analytics alone do aot create competitive advantage. How the information is used and how the knowledge is linked
back 16 business processes are important components of knowledge management.

Data, Information, and Knowledge

The terms data, information, and knowledge arc ofien used interchangeably but have significant and discrete mean-
ings within the knowledge management domain. As was first presented in the Introduction of this textbook, there
are differences (see Figure 12.1). Data are specific, objective facts or observations, such as “distributor ABC
bought 600 of our sweaters,” Standing alone, such facts have limited intrinsic meaning. But key features of data are
that it can be easily captured, transmitied, and stored eleetronically.

Information is defined by Peter Drucker as “data endowed with relevance and purpose.”™ People turn data into
information in different ways. One way is by organizing them into some unit of analysis (e.., dollars, dates, or
customers), which helps interpret the data by giving it context. Another way is by combining related data to create
relevance. For example, a custormer’s data such as name or address become information when combined with the
average order size as well as orders from that customer over ime because at that point, the combined facts give a
different meaning than the individual facts alone. Extending the ABC exampie, knowing that an average distributor
buys 800 sweaters annually provides more than just the data about ABC's puschasc of 600 this year, Also, knowing
thal ABC bought 400 sweaters last year, and 200 swealers the year before starts 1o indicate much more than just
the cerrent data alone.

Knowledge is a mix of contextual information, expericnces, rules, and values. It is richer and deeper than
information and more valuable becanse someone has thought deeply about that information and added his or her
own umigue ¢xperience, judgment, and wisdom. Continuing with the sweater example, the sales manager might
keiow more about distributor ABC and therefore have some additional information or experiences that add 1o the
information. The manager knows that this is 8 new distributor, one with a stralegy to add additional retail outlers
cach year. Then the information put in a richer context indicates something very different than just the sales num-
bers alone. The sales manager knows that his or her company has an opportunity o grow as the distributor grows,

Values and beliefs are also s component of knowledge; they determine the interpretation and the organization of
knowledge. Tom Davenport and Larry Prusak, experts who have written about this refationship, say, *“The power of
knowledge to organize, select, leam, and judge comes from values and belicfs as much as, and probably more than,
from information and logie.™ Knowledge also involves the synthesis of maltiple sources of information over time,

| Data | Information | Knowledge - -
Definition | Simple observations ot the | Data endowed with | Information from the human mind
| state of the waorld relevance and purpose | {includes reflection, synthesis, context)
Characteristics | = Easily structured » Unit of analysis required |+ Hard to structure
s Easily captured on « Data that have been ¢ Difficult to capture on machines
| machinas | processed | « Often tacit
| o Often quentifiad | ¢ Human mediation * Hard ta transfer
= Easily ransferred . necessary
| ® Mare facts prosanted '
Example [ Daily inventary report of Daity inventory report Inventory manager knowing which
all inventory items sent of items that are below itgms need to be recrdered in light of
o the CEO of a large economic order quantity daily invantory report, anticipated labor
manufacturing compary levels sent to inventory strikes, and a fiood in Brazil that affacts
1 | manager | the supply of a major component.

FIGURE1ZY The relationships between data, infarmaticn, and knowledge.
Source: Adapted from Thomas Davenpaor, infarmation Ecology {(New Yark: Oxlord Univarsity Prass, 1997}.

? Peter F. Druckes, *The Coming of the New Organiaion™ {January-February 19883, 45 -53.
* Thomes H. Davenport and Laurence Prusak, Working Knowledge {Boston, MA: Harvurd Business Schoof Poess, 1998). 12,
© Thorous H. Davenpest. infemation Ecology {New York: Oxford Usiversity Press, 19973, 9-10,
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Veluo | [ Sowcesofvee
Sharing of best practices * Avoid reinventing the wheel

* Build on valuabie work and expertise
Sustainable competitive advantage ¢ Shorten the life cycla of innovation

* Promote view of an "infinite rescurce that isn't used up
* impact bottorn-lina retums

b)ianaging overload « Filter data to assimilate reléﬁm knomdga—lmo the company
* Provide organization and storage for easier data retriaval

Rapid changs * Build on previous work to make company more agile
* Streamline processes/build dynamic processes

* Sense and respond to changes more quickly

» Customize preexisting solutions for unique customer neads

Embedded knowledge from products * Use smart products to gather product information automatically 1o
refine products, provide maintenance, add upgrades and identify
customer usage.

= Blur distinction between manufacturing and service firms when
information systems are embedded in products

¢ Add value through Intangibles such as toung systems before customers
know thay're broken

Globalization * Decreaze cycle times for global processes because information moves
faster than physical procese components

* Manage glcbal compatitive pressuras

* Provide global access 1o knowledge

¢ Adapi to local conditions

Protact against ioss of knowledge when workers lsave
Provide portability for workers who move between roles
* Reduce time for knowledge acquisition

Insurance tor downsizing

FIGURE 122  The value of managing knowledge.

The amount of human contribution increases along the continuam from data to information to knowledge. Com-
puters work well for managing data but are less efficient at managing information. The mere complex and itl-defined
elements of knowledge (for example, “taci™ knowledge described in the next section) are difficalt if not impossibie
to capture electronically.

Although knowledge has always been important (© the success of an organization, it was presumed that the
natural, informal flow of knowledge was sufficient to meet organizational needs. But managing knowledge has
become far more complex, the amount of knowledge to manage far greater than ever, and the wols o manage
knowledge far more powerful. Managing knowledge provides value to organizations in several ways as summa-
rized in Bigure 12.2.

Tacit versus Explicit Knowledge

Knowledge can be further classified into two types: tacit and explicit. Tacit knowledge was lirst described by philos-
opher Michael Polanyi in his book, The Tacit Dimension with the classic assertion that “We can know more than we
can tell.”"* For example, try writing, or explaining verbally, how to swim or ride & bicycle. Deseribe the color agua
to someone wio cannot see or the sound made by a piano to someone who has never heard one. Tacit knowiedge
is personal, context specific, and hard to formatize and communicate. It consists of experiences, beliefs, and skills,
Tacit knowledge is entirely subjective and is often acquired through physicaily practicing a skill or activity.

¥ Michecl Polanyi, The Tacit Dimension (Chicago, IL: University of Chicago Press, 1966), 4.
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Explicit Knowledge

¢ Procedures listed in a manual

¢ Knowing how to identify the key issues necessary to solve a problem
* Applying similar experiences fom past situations ¢ Booke and articles

* Estimating work required based on intuition and experience ¢ Wews reports and financiat statements
_'_Dnc!igiing on an appropflmo_coume of action ) . E_nfonEﬁoE lah_qvgr_from past projgcls

FIGURE122 Examples of explicit and tacit knowledge.

in 2011, quarterback Drew Brees broke the NFL single-season record for the most passing yards with 5 476 yards.
It wonld be nearly impossible to verbally describe all the factors that Broes had o consider when making those
passes, yet he knew to whom to throw the ball, where 1o put the ball, and why to make that throw—alt in a matter
of seconds. Brees’ ability Lo pass the footbal! incorporates so much of his own personal experience and kinesthetic
memory thal it is impossible to separate that knowledge from the player himself. His bone strueture, muscular
development, and the nerves between his arm and his brain all contribute to his ability to throw the types of passes
ke does.

IT has traditionally focused on explicit knowledge, that is, knowledge that can be easily collected, organized,
and transferred through digital means, such as a memorandum or financial report. Individuals, however, POSSEES
both tacit and explicit knowledge. Explicit knowledge, such as the knowledge gained from reading this textbook, is
objective, theeretical, and codificd for transmission in « formal, systematic method wsing grammar, syntax, and the
printed word. Figure 12.3 sumarizes these differences.

Knowledge conversion strategies are often of interest in the business eavironment. Cormpanies often want to take
an expert’s tacit knowledge and make it explicit or 10 take explicit, book-fearning to their new hires and make it
tacit. In their book The Knowledge Creating Company, Ykujiro Nonaka and Hirotaka Takeuchi deseribe four differ-
ent modes of knowledge conversion (see Figure 12.4). The modes are (1) from tacit knowledge to tacit knowledge,
called socialization, (2) from tacit knowledge o explicit knowledge, called externalization, (3) from explicit
knowledge to explicit knowledge, called combination, and (4) from explicit knowledge to tacit knowledge, calied
internalization.”* Socialization is the process of sharing expericnces; it occurs through observation, imitation,
and practice. Common examples of socialization are sharing war stories, apprenticeships, conferences, and casual,
unstruclured discussions in the office or “at the water cooler”

TO

Tacit Knowledge

Explieit Knewlodge

Taeie
Knowldge

SOUIALIZATION
Transferring tucit l:mrwk‘dgl’
through shured experiences,
apprenticoships, mentoring
relutionshiaps, on-the-juls
Eruining, “tullang st the water
conler”

EXTERNALIZATION
Artienlating and therehy
capturing tacit knowledge
thromsgh use of snetaphors,
analagies, and mmll-{:

FROM

Expliedt
Knowledyge

INTERNALIZATION
Converting explict knealedge
into tacit knowledge:; lewrning
by daing; stadving prvionsly
captured explicit knowledyge

i e o Hon)

to prain technical kuow-how

COMBINATION

Conusldining existing explicie
knowledge rough eechiusge
and synthesis into aew exphicit
knowledge

FIBURE 124 The four modes of kmowledge conversion.
Saurce: lkullro Nenake and Hirotaka Takeuchi, The Knowledge-Crealing Company: How Japanese Campanias Create the

Dynamics of innavation {New York: Oxiord University Press, 1995}, &2. By permissior of Oxford University Prass, Inc.

# Ikujiro Nomuks and Hirctaks Takeachi, The Knonledie-Creating Conpeny (New York: Oxfosd Dniversity Press, 1995}, 3-70,
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Knowledge Management Processes

Knowledge management involves four main processes: the peneration, capture, codification, and transfer of
knowledge. Knowledge generation includes alt activitics that discover “new” knowledge, whether such knowledge
is mew {0 un individual, a firm, or an emtire discipline. Knowledge capture involves coniinuous processes of
scanning, organizing, and packaging knowledge afier it has been gencrated. Knowledge codification is the repre-
sentation of knowledge in a manner that can be easily accessed and transferred. Knowledge transfer involves trans-
mitting knowledge from one person or group to another, and the absorption of that knowledge. Withowt absorption,
& transfer of knowiedge does not oceur. Generation, codification, and transfer generally take place constantly
without management intervention. Knowledge management systems seek to enhance the efficiency and effective-
ness of these activities and leverage their vatue for the fiem as well as the individusl. But with the increasing intro-
duction of new and more robast systems for managing and using knowledge, knowledge management processes are
dynamic and continuously evolving,

Knowledpe management processes are different in the age of widespread Internet use, inchuding robust search
tools such as Google's. Whereas traditional knowledge management systems had well-defined processes for
generation, capture, codification, and transfer, technologies such as large data warchouses, ubiquitous Web
sites, search tools, and tagging made it possible tw capture and find information without those formul processes.
Tagging, where users themselves list key words that codify the information or decument at hand, creates an ad hoce
codification system, somietimes referred 10 as 2 folksonomy. Scarch engines have changed the way information
is accessed, making it possible to quickly find virtually anything on any sysiem connected to the Internet. These
technologies have replaced traditional knowledge management systems and have given individuals the ability to
find information that traditionally was locked within structures that had to be designed, managed, and then taught
Lo users.

Business Intelligence

In the past, waditional Bl was associated with providing reab-time, casy-to-use dashboards and reports 1o assist
managers in monitoring key performance metrics. Common clements of Bl systems include reporting, quetying,
dashboards, and scorecards. Dashboards tend to be simple, online displays of key metrics, ofien graphically dis-
played in pic charts, bar charts, red-yellow-green coded data, and other images that easily convey both the value
of the metric and, with the eolor coding, whether the metric is within acceptable parameters. In one cxample, a
map of the United States was used to indicate sales performance by geography, and eich state was color coded to
indicate whether largets were being met. Managers could click on each state to drill down into the next level of
detail, which provided information by region. Further drifling down indicated sales by city and ultimately by sales
person. At each level, the data were presented and color coded to give a visual, and therefore quick, indication of
who was making targets and who was missing them. Traditional BI is useful for strategic, tactical, and operational
decisione.

B! today incorporates 8 number of additional characteristics and capabilities. Some function as a service in
the cloud. Others are event driven, offer instant access to real-time information, and provide dynamically cre-
ated reports that “mash up™ or combine streaming data, internal data sources, and externat data sounces. It is also
comrmon to find systemns that enable mobilefubiquitous access. These and other newer technologics have enabled
Bl to move to a new level with robust user interfaces and powerful visualization and analytics tools. Algorithms
are much more sophisticated than ever before, giving managers more accurate and better insights. Crowdsourc-
ing allows the data structures and report designs 1o be created by the community rather than by a single designer.
Data and reports are infused with narratives from the users 1o provide richer context. Dynamic capabilities in the
Bl system provide exceptions, alerts, and notifications that change based on what the system learns from the data
alone. A manager who sees something in the data that requires an intervention will be able not only 1o perform i
but alse to tag it and dink it with the data so that the collective knowledge grows over time.
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Components of Business Analytics

To successfully build business analytics capabilities in the enterprise, companics make a significant investment in
their technologies, their people, and their strategic decision-making processes. Four components are needed (see
Figure 12.5).

Data Sources

Data used in the analytical processes come from various sources and are stored in eorporale databases, usu-
ally as tables of data in a very structured format. One might think about a customer database that has for cach
customer a number of picces of data such as name, account number, and address. These picces contain a wide
variety of data used to create a coherent picture of business conditions at a single point in time. Much of the data
used by the organization is geperated fnternafly and captures operations) and financial information. Other data
can be gathered from exiemnal sources, such as eompetitor’s public activities, weather patterns, and economic
trends. Because the information in these data sources is clear and easily categorized into databases, it is called
structured data.

Other data, such as conversations, Twitier streams, and videos ase considered nnsiructured data. These data
sources have information embedded in them but work needs to be done 1o extract the useful information. Other
examples of unstructured data are the data in blogs, e-mails, documents, photos, audio files, presentations, Web
pages, and other similar files. A single unstractured data file might contain multiple items of interest. When data
are laken out of the context of the original file, they lose some of their meaning. The common characteristic of
these data sources is that the data are not easily put into a tabular or othier structured format and therefore do not fit
neatly into a database.

Data warehouses, or collections of data designed to support management decision reaking, sometimes serve as
repositories of all of an organization’s databuses. The warehouses are centralized so all the organization"s depart-
meats can access the data and store new data in formats that are essily used by others. Data warchouses traditionally
have held structured data, but today, there are multiple examples of dats warehouses that manage large collections
of unstructured data.

Real-time data sources are another type of data stream that cornpanies use in their analytics program. Many
people have seen stock prices flow across a sereen for financial wraders. This is a type of real-time data. The
information changes constantly {or at Ieast ofter). Modern analytics programs have fornd ways 1o use real-time

streams of data in their algorithms.
(Component | Definktion . |Bample —

Data sources Data straams and repaositorias Date warehcuses; weather data _

Software tools Applications and processes for Data-mining process; foracasting software
siatistical analysis, torecasting, package
predictive modeling, and optimization

Data-Driven environment | Organizational environment that Reward system that encourages the use of the
creates and sustains the use of analytics toals; willingness to test or experiment

S - analytics tools - ] B -

Skiled worldorce Workiorca that has the training, Data scientists, chief data officers, chief analytics
experiance, and capability to use the | officers, analysts, etc. Netilix, Caesars, and
analylics tools Capital One ane examples of companias with

these types of roles

FBUREIZS Components of successful business analylics programs.
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Software Tools

At the core of business analytics are the tools. An approach used to extract information from data sourees is data
mining, which is the process of anatyzing data warchouses and other sources for “gems™ that can bé used in
management decision making. The term typically refers 10 the process of combing through massive amounts of cus-
tomer data to understand buying habits and to identily new products, features, and enhancements. It also identifizs
previously urknown relationships among dala. The analysis may help a business better understand its customers by
answering such questions as these; Which castomers prefer 1o contact us via the Web instead through a cafl center?
How are customers in Location X likely to react to the new product that we will introduce next month? How would
a proposed change in our sales commission policy likely affect the sales of Product Y ? Using data mining to answer
such questions helps a business reinforce its successful practices and anticipate futore customer preferences. For
exampie, The New York Times reporied that by using data mining, Walmart uncovered the surprising fact that its
Florida customers stocked up on beer and strawberry pop tarts when a busricane was predicted. It now initiates
guick shipments 10 its stores when hurricanes are on the horizon so that there are pleaty of these two items when a
hurricane becomes a more tangible threat,

There are four categories of 1ools that are iypically included under the business analytics umbrella. They include™

* Statistical analysis: Answers questions such as “Why is this happening 2"

* Forecasting/Extrapolation: Answers guestions such as “What if these trends comtinue””
* Predictive modeling: Answers guestions such as “What will happen next?”

* Uptimization: Answers guestions such ay “What is the best that can happen?”

These wols are used with the data in the data warchouse to gain insights and support decision making.

Data-Driven Environment

A data-driven culture, an covironment that supports and requires analytics, is a critical factor for suceess.
It requires aligning information systems (IS) strategy and organizational strategy with the business strategy.
Executives in the organization demand that stafl provide not only a decision or recommendation but also the
data to support i Gone are the days of just evaluating resalts a1 the end of a financial period. In a data-driven
culture, staff use data streams to continually evalvate and make corrections in midcourse. To achieve a data-
driven organization, there must be alignment of the corporate cullure, the incentive systems, the melrics used
1o measure success of initiatives, and the processes for using analytics with the objective of building a compet-
itive advantage through analytics, As an example of aligaing organizational strategy with a business strategy
pramoting the usc of analytics to pain competitive advantage, one financial services firm encouraged the use of
analytics by changing its appraisal system, Demonstration of skills associated with applying analytics was made
a significant factor in compensation decicions.

Although marny companies have some sort of analytical tools in place, most are not nsed for mainstream decision
making, and they certainly do not drive the strategy formulation discussions of the company. Those who gain com-
petitive advantage (rom analytics use these capabilities as an integral component of their business. Companies sich
as GE, Proctot and Gamble, Waimart, Chevron, and HP routinely expect data-driven decision making and have
built strong analytics capabilities into their teams to expand the use of data in decision making.

Leadership plays a big role in creating a strong analytics environment. Leaders must move the company's
culture toward an evidence-hased management approach in which evidence and facts are analyzed as the first step
in decision making. Those in this type of culture are encouraged 1o chaltenge others by asking for data support, and
when no data ase available, to experiment and leam lo generate facts. Use of evidence-based management encour-
ages decisions besed on data and analysis rather than on experience and intuition.

' Constance Hays, "What Wilman Knows about Customess” Habits™ (November 14, 2004), hip//www.nytimes.cony2004/1 £ Lafasiness/yourmonsy/
idwalhiml (accersed Septemmber 6. 2015).
" Thid
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Camponents of Businese Analytics

Skilled Workforce

It’s elear that to be successful with analytics, dota and techaology must be used. Bui experts point out that even with
the best data and the most sophisticated analytics, people must be involved. Managers must be able to leverage their
knowledge of analylics to improve decision making. Leaders must set examples for the organization by using ana-
lytics and requiring that decisions made by others use that process. Pechaps the most important role is sponsorship.
Davenport and Harris point out that it was the CEO-fevel sponsorship and the corresponding passion for analytics
that enabled firms such as Caesars Entertaimment and Capital One to achieve the success they did."

Although teadership is important and general management and stofl must be data driven, the staff must aiso have
analytics experts. A key role for a suceessful analytics program is the data scientist, a professional who has the skills
to use the right analytics with the right data at the right time for the right business problesm. Some describe this role as
part science and part art because there are multiple ways 10 use data and analytics to answer business questions. The
data scientist has the skills to look at the data in different ways to extract the appropriate information for the business,

Leading the analytics program is ofien a chief analytics officer {CAQ) or chief data officer. As the name
implies, the CAQ is the individuat at the helm of the analytics activitics of an organization. Organizations typically
create a center of excelience for analytics capabilitics that operates as a shared service of expertise. The CAO would
be the leader of this center. Likewise, a chief data officer has the responsibility for the data warehouse, Organiza
tional databases, relationships with vendors who supply external data sources, and sometimes the algorithms that
use these data sources.

Levels of Analytical Capabilities

All businesses have data, but some do a better job than others at using it, creating a polent source of compelitive
advantage. Companies tend 10 fall into one of five levels of analytical capabilities, with each level adding 1o the
lower levels. Understanding the different fevels can help orgenizations envision how Lo improve their capabilitics
1o gain additional advantages. Figure 12.6 summarizes these levels.

intelligence toals with operational systems to provide
instantaneous views and updated status; data integrated,
clean, and raliable

lovel [Descipion B | Source of usiness Vaiue

Love! 1: Reporting Answers “What happened?” by creating batch and ad Reduction in costs of report
hoc reporis that summarize historical data; data across generation and printing
functions possibly not consistent or well integrated

Levet 2: Analyzing Answers “Why did it happen?” by using ad hoc, real-time | Understanding root causes
reports, and business intelligence 1008 to understand
root causes

Lovol 3: Descripive | Answers “Whatis happening now?” by linking business | Reattime understanding of

action/reaction and course
correction instantly to improve
operations

Level 4: Predictive

Level5: Prmﬁpﬁ'va

Answers “What will happen?” by using predictive models
that extrapolate from data to enable possible scenarios
for the future; may ba used to see potential for stratagic
advantage to business

Answers “How should wa respond?” by automatically
linking analytics with other systems, creating continuous
updatas from business intelligence tools that
automatically are understoed by operational tools and
trigger events as needed

Ability to take action on
predictions to help the business

Automated reactions based on
real-ime data stream; value from
dynamic process that "learns and
corracts” sutomatically

FBURE1Z4 Analytical capabilities levels.
Sources: Adapted from cenversations with Farzad Shirzad, leader of Teradata’s Canter for Excellence Ia Anatylies in 2011,
Jelt Bertoluedi, “Big Data Analytics: Desciiptive va. Pradictive vs. Prostriptive,” information Week {December 31, 2013).

¥ Daveaport and Harris, Compeing oi Anadyties.
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Big Data

One impact of our information-based economy is the very large amount of data amassing in databases inside both
companies and the environment. Consider, for 2 moment the vast amount of data Google must process every time
it is queried. Google tells the inguirer how many results are found and how fast the search process found them.
A recent query of “big data™ produced “shout 774,000,000 results in 0.42 seconds” A second query of “lady
gage” produced 240,000,000 resulis in .33 seconds. Google indexes hillions of Web sites as part of its search
algorithm.

Big data is the term used to describe technigues and technologies that make it economical to deat with very large
data sets at the extreme end of the scale. Data sets are usually evaluated according to their size in bytes, which are
characters such as letters, numbers, and symbols, According to Wikipedia, big data sets are on the order of exabytes
(10% bytes, abbreviated as EB) and zettabytes (10 bytes, abbreviated as ZB). A megabyte (MB) is 10° bytes.
Extreme data seis get so big because volumes of information are continuously ereated, usually guickly, and stored
for analysis. These extreme dala sets create difficulties in storing, scarching, sharing, and analyzing; the size just
cannet be handled by traditional data management tools or fechniques. Having farge data sets is desirable because
of the potentiaf trends and analytics that can be extracted, but when the sets are so large that the information system
cannot manage them, they are considered u “big data problem.” In those cases, specialized computers and tools are
needed to help managers mine the data.

One reazon for the explosion of data is that traditionally, managers looked at only transaction data, but now it is
possible to also fook at information around a transaction. Consider Netflix, described in the opening of this chapter.
It tracks not only what maevic or show is watched but dozens of pieces of information around that transaction,
including what was in the uset’s scarch results but not chosen, when the user stopped watching and at what point in
the program this cccurred, and other events that occur before, during, and afler the actual ransaction.

Social media channels are a source of big data. Conversations contain words that get their meaning from the
other words in the sentence, and companies want to know that meaning, They wand to analyze the conversation, not
Jjust keywords or tags associated with it. For example, marketers want to evalsate sentimeat, and that often depends
on the context in which words are used. A conversation might include a phrase “wicked problems” A wicked
problem is a problem that is difficult or impossible to solve because there is incomplete, contradieting, or loo much
information. However, taken alone, wicked means bad or cvil, and problem might mean a situation or inguiry that
needs to be solved Without the context, the marketer might conclude that there is a particularly bad or evil problem
to solve, when in actuality, that was not the semliment at all. For that reason, social media data often is caplured in its
entirety so analysis can be done as necded later. However, conversations are targe, unstructared clusters of words,
and the resulting database is considered big data.

An important practical application of big data can ilfustrate how analytics of social media dain can be usefut.
Rescarchers at the University of Arizona found that they can predict the number of asthma-related emergency room
visits with 70% accuracy by tracking in real time pollntion data and the incidence of words such as wheezing,
sneezing, and inhaler found in tweets and Google searches. Although only about 1% of tweets report those words
out of 464.8 million Tweets in a two and a half month period, that proportion represents about 15,000 tweets per
day globally. The researchers plot the trends om a map and can alert hospitals in areas with asthma terms and con-
ditions that indicate a likely outbreak

Big data are increasingly comunon in part becanse of the rich, unstructuned data streams that are created by
conversations. With the growth of social IT, managers are increasingly finding that pathering all the information
about their company and their customers from all the social sites available creates a data set that has the potential
to supply unigue customer intelligence. Finding ways to collset, manage, and use the data, however, is significanily
more difficult than managing more structured data sets.

* Sudha Rars. Weali Zhang, Mux Williums, aud Yolunde Pengrinze, “Predicting Asthia-Refuted Emergency Dep i Visits Rising Big Data)” JEEE
Joueenal of Blomedical and Health formaites 89, ro. 4 (July 2615), 121623,
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Social Media Analytics m

Internet of Things

The Internet of Things also creates massive amounts of data. Technology embedded in devices stream sensor
data from those devices to ereate rich databases of operationa! data. Devices such as elevators, vehictes, refriger-
ators, industrial equipment, wristwatehes, pacemakers, and more are all equipped with sensors that capture rel-
evant operational information such as floors of buitdings visited; miles driven; food stored; forklifis in use; time
of day; heart health including blood flow; and sensor-maintenance information such as the health of the device,
time between failures, and battery level. Advanced sensors also interact with other sensors, sending and receiving
signals that guide the operations of the device. As these echnologies profiferate, the information gencrated grows
exponentially.

Kevin Ashton was a brand manager for Oil of Olay in the mid-1990s when he wondered why some products
flew off the shelf and others seemed to siay forever. He came up with the idea of tagging products with sensors so
they could be tracked and stores coutd know what was on their shelves, Fast forward to today; seasors embedded
in devices generate so much data that estimates of the amount of datz generated are out of date before they are
published. Internet protocol (IP) version 6, the latest version, allows 3.4 x 10°* addresses on the Internet, and each
address could be gencrating data continuousty.

Sensors connected (o the Internet have many uses. lmagine a sprinkler sysicm that senses moisture in the ground,
follows the weather forecast, and optimizes water consumption, or & trucking company that places sensors on each
of its trucks to track wherg it is and 1o optimize its roate it terms of saving gas and time and increasing responsive-
ness to customers, The abundance of sensors sets the stage for new business models that incorporate a “'sense and
respond” capability. But managers cannot successtully invest in the Internet of Things without a robust analytics
capability to manage the data this type of investment will generate.

Database warchouse vendors, such as Teradata, IBM, and Oracle, have tailored tools for customers with big data
problems. In order to integrate with business applications and provide appropriate aceessibility, backup and secu-
rity, data warehouses must be scalable to allow capture and storage of all the data; agile to accommodate changing
requirements, mixed types of work, and quick tumaround of queries and reports: and compatible with the enterprise
infrastructure.

There is a “dark side” to big data. The intense number crunching is likely to yield a number of “false discov-
eries.” Any results should be questioned before they are applied. Extensive analysis might vield a correlation and
lead to a statistical infercnce that is unfair or discriminatory. Big data might offer a high-lech twist to the old prac-
tice of “I know what the facts are-—now let’s find the ones we want Here again, care must be applied when using
powerful tools.'” But the biggest concern is what some consumers consider an invasion of privacy. Companies now
can use analytics to paint & far more accurate picture of a customer than he or she might like.

Social Media Analytics

Managers have seen a rise in interest in using social 1T that can be atiributed to the inerease in the number and case
of ways o measure the value gained from the invested time and resources. A class of tools called soclal media
analyties addresses this opportunity. The goal of sociai media analytics is (o measore the impact of social IT invest-
ments on 3 business, Al issue, however, is how to analyze conversations, tweets, blogs, and other sociat IT data to
create meaningful, actionable facts from statements of preferences and emotions. For example, it might be relatively
casy to measure the number of hits on & Web site or the number of elick-throughs from a link. But what does that
information really tell a manager? What action would the manager consider taking based on these types of daea?
Hits and click-throughs are smeaning(ul only in context and with olher data that indicate whether businiess value was
achieved. That is, they become information only when they are processed o become refevant and purposciul.

¥ Davenpore and Hareis, Competing on Analytics.
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Sentiment analysis uses algorithms 10 analyee text to exiract subjoctive information such as emotionat state-
ments, preferences, likes/disfikes, and so on, Managers secking to understand what is being said in social media use
sentiment analysis. This type of process helps answer questions such as these:

* What do our customers think abolt cur position on this issue?
* How well received is our latest marketing campaign?
* What is our customer’s experience with this problem?

Sentiment analysis can bee used to scrutinize conversations, reports, c-mails, blogs, Tweets, Facebook posts,
and other unstructured files. The goat is to identify issues and spot trends before they grow into big business
problems. Most sentiment analysis software extracts sentiments, identifies changes in sentiment over time, and
evaluates content for positive, megative, and neutral lext entries. The more useful software does this in real
time to allow dynamic changes in the way business is done. Some customizing is alse necessary; the astiima
tesearchers in Arizona needed to create their own algorithens 1o anatyze the context of each tweet to make sure
it was indeed of concern. For example, a tweet deseribing how a person’s breath was taken away afler watching
a video needed to be differentiated from a tweet describing how a person had trouble catching her or his breath
after a ron.t®

Vendors such as Google Analytics and Salesforce.com offer platforms with social media analyvtics tools.
A platform includes tools that enahle:

® Listening to the communitv: Mentilying and monitoring all conversations in the social Web o a particular
topic or brand.

* Learning who is in the community: ldentifying customer demographics such as age, gender, location, and
other trends to foster closer relationships with the community.

* Engaging people in the community: Communicatng directly with customers on social platforms such as
Facebook, YouTube, LinkedIn, and Twitter using » single app.

= Tracking what is being said: Measuring and tracking demographics, conversations, sentiment, statas, and
customer voice using a dashboard and other reporting toofs.

* Building an audieace: Using slgorithms to analyze data from internal and external sowrces 1o understand
customer attributes, behaviors, and profiles and to then lnd new similar custonmers.

UPS, Pizza Hut, Pepsi, AMD, and Delt Computers are examples of companics with well-known case studies
about their use of social analyties and monitoring tools for engaging and encouraging coflaboration among their
cuslomers. Far example, in a presentation to the Blogwell community, 2 UPS manaper described how the company
tumed around ils eustomer serviece efforts using social IT and social analytics.® UPS studied its customer service
process and monitored the social Web for comments, Managers noticed that seme customers foved it, but others
had a bad experience and wrote about it on sites such as Twilter and Facebook. By wsing 4 social media anatytics
platform, the managers identified dissatistied customers and addressed their problems on the social pratform used
by the customer. This resulted in more than | million positive tweets about UPS and lots of public recognition for
turning around ils cusiomer servies process

Google Analytics, on the other hand, is & sel of analytics tools that enable organizations to analyze traflic com-
ing, going, and on their Web site. The Guogle Analytics suile thoroughly analyzes many aspeets of the key words
used by visitors to reach a Web sile and provides stagistics to help managers understand the scarches potential cris-
tomers use. Some of its features are:

* Web site testing and optimizing: Understanding traffic to Web sites and oplimizing a site’s content and
design for increasing traffic.

* Ram et )., “Predicting Asthma-Related Emergency Depastment Visits Using Big Daty”
* socialmedia.ong/blogwell {November §, 20k L),
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I? Social Business Lens: Personalization and Real-Time Data Streams

Has this happened to you? You do a search on the Internet for cuff links, read about them, but decide not to
purchase them. Then for the next few days, every ime you are on the Web, you see advertisemnents for the same
cuff links. Then some ads appear for shirls with cuifs. That might be followed by ads for formal wear. Somehaw
the system knows that you were shopping for cutf inks and makes soma isaps about other items you might like.
| It seems tike the systerm knows you; in fact, it does.
| Storing data streams to later analyze user preferences simply 1o provide rends and historic data is a thing of
the past. Analytics groups are able to use algorithms to analyze data in real ime as they stream through the Inter-
| net. The processing power available today coupled with new means of analyzing real-time data streams makes it
posiible to provide services that personalize the system to individuals as they are using it.
Personalization can be done in & number of ways. In the cuff link example, it's likely that a cookie, a small
data element, has been deposited in your cookies flle of your laptop by a third party ad provider through an
‘ agreement with owners of many of the most popular sites today. That cockie is accessed by the third parnty ad
provider when you navigate to other sites and provides ads that correspond to pages you have viewed in an
| attempt to match your latest intarests and stimulate future purchases. The usar can delste the coakie anytime, and
| most cookies are not considenad useful after a month or two. But while it resides on the system, it provides Weab
| sitas a way {0 personalize information delivered to you. Cookies are described in more detail in Chapter 13.
‘ Another way to personalize the Information seen by a user is to draw inferences from the nternet protocol (IP}
| address of the user. When you access the Internet, your conneclion has a unique IP address. Systems can connect
| the IP address with your location {in the United States, that s done through Zip Codes bacause P addresses are
assoclated with specific geographic locations). Coupling the Zip Code with other demographic information pro-
| vides enough clues about the user to predict her or his likes and dislikes and ultimately personalize the message
delivered by the Web sita.
|  Conversations are another scurce of personalization. Real-time data streams are fartile ground for clues about
users, Systems “monitor” the public data streams, and analytics find patterns and trends. Managers place great
| value on the inferences they can draw from real-time data streams, and executives can make more impactiul
decisions. For example, suppose a sports event hali-time show is not well received by the public. Twitter and
other social media sites will begin to buzz with comments. Systems designed 1o manitor and notice these remarks
i will alert managers of a possibte situation that may need action, damage control, or other decision.
| Asalgaorithms, analytics, and other data management hardware and software increase in sophistication, we can
| expect to see increasingly mone accurate pradictions and more personatized interaction.

* Search optimization: Understunding how Google sces an orgamization's Web site, how other sites nk fo the
organization's site, and how specific search queries drive traffic to the organization's site.

* Search term interest and insights: Understanding interests in particular search terms globally and regionatly,
top searches for similar terms, and popularity over time.

* Advertising support and management: Jdentifying the best ways 1o spead adventising resources for online media,

RE/MAX is an example of a company using social media analytics. With franchises in 62 countrics, REIMAX
is a leading provider of residential, commercial, referral, relocation, and asset management. Ax part of its online
strategy, RE/MAX created a site that Iisted all properties available whether listed by its own agents or those from
ather companies and made it available to anyone accessing the site. The company then used Google Analytics to
understand consumer behavior on the site and to drive leads to agents in their franchises. Prior to this strategy,
RE/MAX had used focus groups to understand consurser behavior, but these were ¢xpensive, limiled in scope, and
lacked real data. 1is site pets more than 2 million hits a month, mostly from visitors who searched for “remax” in
querics. Google Analytics helped managers redesign the Web site so the most used tools were on the home page,
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further providing value to potential customérs, Ultimately, Google Analyties helped RE/MAX drive an increased
number of leads to agents, reducing the cost agents had been paying for leads. ™

Intellectual Capital and Intellectual Property

Two other terms frequently encountered in discussions of knowledge and information are inteflectual capital and
intellectual property. Intellectual capital is defined as knowledge that has been identified, capturcd, and leveraged
to produce higher-value goods or services or some other competitive advantage for a firm. Knowledge management
and intellectual capital are often used imprecisely and interchangeably to describe similar concepts. To be more
precise, the former describes the process for managing knowledge and the latter indicates the desired product of the
process. That is, by adopling knowledge management technologies, a firm ¢an creale a ireasure trove of inteliectual

=Geographic Lens: When Two National Views of Intellectual Property Collide

| US and Chiness government offidalz have been at odds over the issue of intellectuat property for decades.
! For years, Chinese officials have promised 1o Improve thelr protection of intellectual property. In December 2010
at a Joint Commission on Commerce and Trade meeting in Washington, China’s top economic policy maker
promised better protection for foreign software, better tracking of the management of software in state-owned
| enterprises, no discrimination against foreign intellectual property in government procurement, and improve-
ments in the Chinese patent process.
| These promises will be hard to keep because stringent protection of foreigners’ intelleciual property s at
| odds with China's development strategy and even its history and traditions. The concept of intellectual property
| protection did not exist in China untll Westerners introduced it in the early 20th century. The emparors who ruled
China pricr to the 20th century were concerned about unauthorized publication because they wanted to control
what was digsemninated, not because they wanted to encourage private, indlvidual expression. Unfortunately,
when Western ideas of intellectual property were introduced to China, it was done in a threatening manner to
protect Western economic interests. As a result, many Chinese viewed the concept of intellectual property as a
| foreign imposition. Furthermore, the impact of Marxist theories of collective ownership that marked China's com-
| munist period meant that it was not until the 1980s that modern notions of intellectual property ware braught to
China—notions that remain novel and alien to marny Chinese.

In addition, many foreign companies operating in China complain that Beijing views the appropriation of
| foreign innovations as a viable approach for developing domestic technology. These companies claim that tha
| Chinese government tacitly supports forcing foreigners to disclose their technology and transfer patents to gain

contracts. In fact, China’s new antimonopoly laws allow compulsory licensing of fareign technologies in some
| cases and require foreign companies that wanted to merge with or buy a Chinesa company to transfer technol-
' ogy to China. Such policies can ratchet Chinese firms up the tech ladder more rapidly, but they are considered by
many to reflect the misappropriation of intellectual property. Although the United States has made some progress
at the World Trade Organization against the theft of intellectual property in Chins, and China has enacted some
intellectual property taws, the battle aver intellectual property is still raging.

| Bowrees: Editorial, China and Tuellecnis) Propwaty {Decomdher 23, 20103, hergrffwwwasitismes. oo/ 201 0/ 12724 /opinian/24ril.
| el sawersseal Febmary 22, 2015); Withiam Alford, “Undesstandisng Clinese Aviondes Towned Intcllecinal Pragarty {1P) Righes™
i [Sepeeaber 15, 2000). Igpeffaww.cieonm/arsiele/ 2043 180 is-ongeiz o/ nederssanding-eliess-aiiondes- owards-ingeDoetua-

propreriy—ip—riglus s {ueesssed Febrowary 22, 2013),

* wwar.google.comfanalytice'case_study_remaxhtmE {accessed on February 20, 20023,
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Social Media Analytics

capital. However, there are no guarantees; IT provides an infrastruciure for capturing and transferring knowledge
but does nol create knowledge and cannot force people 1o share or use the knowledge.

Individuals can own their information-based ideax in the same way they own their physical property. Intellectual
property (IP) is the term used to deseribe these creative and innovative information-based outpats. However, bécanse
intellectual property is information based, it differs from physical property in two important ways. First, information-
based property is nonexclusive to the extent that when one person uses it, another person can use it without degra-
dation or loss of quality. Consider an MP3 file of music that can be easily copied and shared with another without
loss of the original property. Sceond, unlike the cost structure of physical property, the marginal cost of producing
ariditional copies of information-based property is negligible compared with the cost of ariginal production. These
factors create differences in the ethical treatment of physical and information-based inleHoctual property. The cco-
nomics of information versus the economics of physical property is further explored in the Introduction of this text,

The protections available for [P make it possible for owners to be rewarded for the use of their ideas and it altows
them to have a say in how their ideas are used. To protect their ideas, owners typically apply for and are granted
intellectual property rights. In some cases, a8 soon as a record is made of what has been created, the owner can
expect some protection automatically. An owner only needs to declare ownership and mark the ideas appropriately.

The four main types of intellectual property protections are patents for inventions, trademarks for brand identity,
designs for product appearance, and copyrights for litarary and artistic material, music, Alms, sound recordings,
broadeasts, and software.” In 2002, the music-sharing Web site Napster raised controversial issues long surround-
ing the practice of copyright. The Audio Home Recording Act (1992), paxsed in the United States to prevent senial
copying, didn’t seem to apply to Napsier, which only Facilitated the sharing. In 1998, the more stringent Digisal
Millennium Copyright Act (DMCA) was passed by a unanimous voic in the U.S. Congress with the active support
of the entertainment industry.™ The DMCA makes it a crime to circumvent copy prolection even if thal copy proe-
tection impairs rights established by the Audio Home Recording Act. A senior-level position, Coordinator for
International Inteflectual Propetty Enforcement in the U.S. Department of Commerce, was created in 2009 to lead
the battle against global piracy of intellectual property.

The U.S. Congress continues to propose and discuss ways to protect intellectual property, particularly from
piracy of online malerials by sites and companies outside of U.S. jurisdiction. But the U.S. government has addi-
tional organizations to monitor and manage these issues. The Executive Office of the President of the United States
oversees the Office of the U.S. Trade Representative, which annually reviews the state of 1P rights protection and
enforcement with global trading pariners. It publishes the “Special 301" report annually to share the status of 1P
management around the world. >

But management of IP is a concern nol only to the 1.5, government. In 2014, the United Kingdom passed the
Intellectual Property Act of 2014, introducing criminal lisbitity and penalties for infringing on registered designs
and specifying processes for deternuning ownership in some situations. The Australian Parliament passed a sim-
iiar bill, the Intellectual Property Laws Amendment Bill 2014, which alse clarified carlier IP and patent protection
laws.” The World Inteliectual Property Organization (WIPO), aii agency of the United Nations, bas 188 member
states and works with governments to “lead the development of a balanced and effective international intellectual
property system ihat enables innovation and creativity for the benefit of alt

* “What Is Intellectual Propesty or IP?” hatpefiwww.intellectual-propeny.gov.k/std/fagfquestion | him (accessed June 25, 2002).

# On March 10, 2004, the European Unioa passed the EU Copyright Dinective, which is similar in many ways to DCMA.

' For more infi ion on intelh ! property and the Special 301 report., see Office of the . §. Trude Roprosentutive, bups:/fuste govfissue-aeas/
intell 1 September 6, 2015),

propery
* httpAiwww.legislation.gov.uk/skpaa/20 1 4/1 8fcontentx/enacted (accessed Sepiember 6, 2015).
= Bttpe/fwww.aph.gov.aw/Parlismentary_Business/Bills_Legislaion/Bills Search Results/Result7bld=r5192 (uccessed September 6, 2015), hup:/
WWW.ip lia.gov.awab fpubli ltations/Consulting_on_proposals_to_ line IP g and support_small businesy ed
September 6, 2015).

* hipufwww.wipo.intwipalexicafmews! (accessed Seplembes 6, 2015).
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m Businessg intelligonce, Knewledge Managemant. and Anatytics

Caveats for Managing Knowledge and Business Intelligence

Following such a broad review of the topics provided in this chapter, it seems appropriste to conclude with a fow
caveals. First, recall that B, analytics, big data, and even knowiedge management continue to be emerging disci-
plines. Viewing Bl 25 a process rather than an end in and of itself requires managers to remain flexible and open

Second. the objective of knowledge management is not always o make knowledge more visible or available, Like
other assets, it is sometimes in the best interests of a fimm Lo keep knowledge taeit, hidden, and nontransferable. Com-
petitive advantage increasingly depends on knowledge assets that are difficult to reproduce. Retainitig knowledge
is as much a strategic issue as sharing knowledge. Business intelligence, on the other hand, is designed to make
knowledge visible, at Teast inside the enterprise, so it can be analyzed and acted upon to meel business objectives.

Third, knowledge can create a shared context for thinking about the future. If the purpose of knowiedge
management and business intelligence i to help make better decisions, then it must provide vatue for future events,
nol just views of the past history. The goal is 10 use data to identify trends and envitonmental changes and then ere-
aie predictions that heip inform business strategy and long-term goal setting.

Finally, peopie ke at the heart of knowledge management and business intelligence. Estublishing and nururing
a culture that values learning and shering of knowledge ensbles effective and efficient knowledge management.
Knowledge sharing—subject, of course, to the second caveat—must be valued and practiced by all employees for
knowledge management to work. The suceess of knowledge management ultimately depends on & personal and
organizational willingness io learn.

SUMMARY

* Competing with analytics is done by building analytics capabilities that give insights 1o a new way io operate 2 business
by making faster decisions ard using different business models or hetter information.

* Knowledge management inchades the processes necessary to generate, capture, cadity, and tansfer knowledge across
organizations. Business intelligence (BI} is the set of technologies and practices used to analyze and understznd data
and to use it in making decisions about futare actions. Business anulytics is the set of quantitative and predictive models
used to drive decisions.

® Data, information, and knowledge should not be viewed as interchangeahle. Knowledge is more valuable than
information, which is more valuable than data because of the human contribetions involved,

» The two kinds of knowledge are tacit and explicit. Ticir knewledge is personal, context specific, and hard to formalize
and communicate. Explicit Anencledge is easily collected, organized. and transferred through digital means.

® Knawledge managemen! is a dynamic and continuously evolving process that involves knowledge generation, capture,
codification, and transfer. Technologies have enabled user-generated codification with tagging.

* Inthe past, traditional business intelligence pravided periedically updated dashboards to monitor key performance met-
rics. The cumment gereration of BI is event driven, offers instant access, and can dynamicaily update dashboards in real
time from streaming data, ubiquitous access, and user configurability.

® The five levels of analytics capabilities are reporting, analyzing, describing, predicting, and prescribing.

® The term big data refers to very large data repositories often found in environments where volumes of information are
generated at & high velocity. Much big data are unstructured, requiring ditferent algorithms to mine for insighis than
those used with structured data.

* The Muternet of Things is the term used for the connection of physical devices 1o the Internet using sensors and creating
large, real-time data streams.

* Social media analytics provide companies the tools to monitor and engage their comnmnities and 1o evaluate the sucvess of
their investment in saciat IT. Sentiment analysis is wsed to extruct insights from conversations and sociaf media data streams,

® The four main types of intellectual property are patents, trademarks, desigas, and copyrights.
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KEY TERMS

big data {p. 268)

business analytics {p. 260)
business intelligence (p. 266
chief analytics officer (CAO) (p. 267)
chief data officer {p. 267}
combination (p. 263}

data (p. 261)

data-~driven culture (p. 266)
data mining (p. 266)

data scientist (p. 267)

data warehouses (p. 265}

evidence-based management (p. 266}
explicit knowledge (p. 263)
externalization (p. 263)
folksonomy (p. 264)

information (p. 261}

intellectual capital (p. 272)
intellectual property (IP} (p. 273}
internalization (p. 263)

internet of Things (p 269}
knowledge {p. 261}

knowiedge capture (p. 264)

consusy R

knowledge codification (p. 264)
knowledge generation (p. 264)
knowledge management (p. 260)
knowledge transfer {p. 264}’
real-time data sources (p. 263)
sentiment aralysis (p. 270)
socialization (p. 263)

social media analytics (p. 269}
structured and unstructured data (p. 265)
tcit knowledge {p. 262)

tagging (p. 264}

DISCUSSION QUESTIONS

2

LR

.
i
2
2

What does It take to be a successful competitor using business analytics? What is the role of information technology (IT) in
helping build this competence for the enterprise?

The terms data, information, and knowledge nre often used interchangeably. Bui as this chapter discussed, they can be seen
as three points on a continsum. What, if anything, in your spintor, is next on this continuum?

What is the difference between tzcit and explicic knowledge? From your own experience, describe an example of each. How
might ar: organization manage tzcit knowiedge?

How will the Internet of Things change the way managers make decisions? Give an example of a data stream from sensor
data that you would like te monitor. Piease explain why this would be heneficial to you.

How do social media analytics aid an organization? Give an example of a social media dala stream and the type of insight
that might be drawn from it.

Why is it so difficult to protect inteliectuat property’? Do yeu think that the Digital Millennium Copyright Act is the type of
tegislation that should be enacted to protect intellectusl property? Why or why not?

PricewaterhouseCoopers has an elegant, powerful intranet knowledge management system called Knowledge Curve. It
makes available to its consultants and auditors 2 comgendium of best prctices, consulting methodologies, new tax and nudit
insights, links to external Web sites and news services, onling training courses, directories of in-house exgess, and other
forms of explicit krowledge. Yet, according o one of the firm’s managing partners, “There’s a feeling it's underutlized.
Everybody goes there sometimes, but when theyre looking for expertise, niost people go down the hall ™ Why do you think
that Knowledge Curve is underutilized?

1 Step & Shop's Scan Uil Agp

R TRAT] ] |

The gracery store and supermarket shopping industries have combined annual revenees in the hundreds of billions of dollars.
Just food and beverage sales in the United States (U1.5.) broughe in $600 bilfion in revenue in 2014. Grocery shopping was
a highly commoditized industey with over 85,000 stoves in the U.S. at that rime. With kitie variation in available item selec-
tion and less money being spent on groceries in the down economy, competition for custamer foyalty continued to grow. By
asing business analytics to help process buying habits of its customers, Stop & Shop, a Quiney, Massachusetts-based grocer,

 tried to get a better grasp on the hard-to-understand corcept of customer loyalty in grocery shopping.

¥ ‘Thomes Stewart, *The Case Apainst Knowledge Management.” Buxiness 2.0 (February 2062}, 81, hupy/provid g

s/km_arucloaThe

Case_ Aguinst, KM.pdf (accessed September 7, 2015).
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In 2009, Stop & Shop iniroduced Scan 1!, a portable electronic device for customers shopping in its stores. The device
allowed customers to “scan and bag” products, expediting checkout times af the end of their shopping trip. Addilionalky,
the device offered deals based on the location of the scanner fand therefore the customer) in the store. Location-specific
discounts in real time became increasingly popular among customers as use of Scan 1! grew by 10% in both the first and
second quartess of 2009. The most beneficial aspect of the Scan It!, howeves, came with the powerful analytics software built
irto the device by Modiv Media in which Stop & Shop owns & minority interest. The software kept track of each customer’s
purchasing habits both past and present in order to individualize coupons in real time for the customer.

The scanner resutied in three positive ends for Shop & Stop. Customer loyalty grew, allowing the company to secure
an increased customer base than area demographics would predict. Additionztly, each shopper's busket size increased as the
irdividualiy tailored coupons enticed customers to buy more. Lastly, Shop & Stop’s customer base grew as word of znoutk
marketing brought in more customers o try the state-of-the-urt device.

However, after s couple of years, Stop & Shop saw customer sdoption plateas. In October 2011, the grocer created the
Scan It! app for the iPhone and Android. By eliminating the need to sign in and ratrieve a scarner at the store, customer
adoption of the device continued its upward climb. Additionaily, s costomers became increasingly concerned abeut saving
money while shopping, Stop & Shop built in hudgeting seftware to altow customers to track their spending more effectively.
Ads for the new app procinimed, “New Mobile App Allows Customers to Shap, Bag, and Tally Their Grocery Order with
Their Personal iPhone™ and Android™ Devices. Scan It wis heralded a5 “a first of its kind gracery app that allows cus-
tomers to use their personal mobile device to scan, tally, and bag their groceries while they shop.*

Stap & Shop had bundled an app that not only rewarded customers who shopped at lis stores by helping them save money
= bat also acked information on sales, which the company loaded into its data warehouse and used to understand its cus-
tomers. Analytics then helped Stop & Shep pat the right items on its shelves to maximize sales and coeate customer loyalty.

SRR TR T T T H TR T LR TR O T eI

Discussion Questions

1. What is the benefit of the Scaa It! data 1 Stop & Shop? What are some of the guestions the company could answey
ahout its customers?

2. How wonld you assess the level of capabilities of Stop & Shop's usc of analytics? What might the company do differ-
ently with the data to gain more vaiune?

3. What i the benefit of Scan 11! for the customers? What concerns might shoppers have about their privacy? How would
you advise Stop & Shop manzgement ko respond to these concems”

Sources: Adapted trom http:/ fwvewinternetretailer.c om/ 2011710424 fatop-shop-expands-availability-scan-it bite-spp  (ae

September 6, 2015); htp:/ /stopandshop.com/shopping/shopping-tocls/scanit/ {accessed September 6, 2015); htip-//southeastiammprass.
com/vagelables/sus kel-gunu-seekingnext-big-trend {accessed September 6, 2015).

B CASE STUDY 12-2 RBusiness Inteliigence at CKE Restauranis

At a time when most fast-food restaurants were touting nutrition, Hardee's proudly introduced the Monster Thickburger.
It boasts a phenomenal |,420 calorfes and 107 grams of fat. It consists of 2 one-third-pound charbroited 100% Angus beef
patties, three slices of American cheese, a dollop of mayonnaise, and four crispy strips of bacom on a toasted buttery sesame
seed bum, What on eanh was CKE Restaurants, the owners of the Hardee's chain, thinking?

Because of its business intelligence system (B18), CKE was confident about introducing the Monster Thickburger across
Z  the United States. A BIS uses data mining. anafytical processing, querying, and reporting to process a business’s data and
“  derive insights from them. CKE's BIS, known tronically inside the company as the CKE performance reporting (CPR),
~  monitored the performance of its Monster Thickburger in test markets to ensure that the burger contributed o increases
in sales and profis 2¢ restaurants without cannibalizing sales of other more modest burgers. To do so, CKE's BIS studied

T g

* Adapied from Iutp:waw.immnmaj!u-mmrzoliﬂMﬁhmp-shnp-cxpmds-nvanuhilily-scnn-h-mnbjl::—npp: bt ffwww stopandshop.comfour_
stareshools/scan_it_mobilehtm; hap:tsputhesstfarmy com/vegelablesfsup ket-guru-secking-next-big-trend,
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Case Study m

a variety of factors—such as menw mixes, Monster Thickburger prodaction costs, average unit volumes for the Monster
Thickburger compared with other burgers, gross profiis and otal sales for each of the test stores, and the contribution
that each menu item (including the Monster Thickburger) made o total sabes. Because the sales of Monster Thickburger
exceeded expectations in the test markets. CKE developed a $7 million doflar advertising campaign o launch its nationwide
introduction. Monster Thickburger sales exceeded expectations, and Hardee’s sales revenues increased immedintely, eventu-
ally growing by 8%. “The Monster Thickburger was directly respansibie for a good deal of that increase,” says Brad Haley,
Hardee’s executive vice president of marketing.

Partizfly because of its reliance on CPR. CKE was rescued from the brink of bankrupicy. It increased sales at restau-
rants open more than a year, narrowed its overall fossex, and finally turned a profit after three years. CPR, its proprietary
system, consists of a Microsoft SQL server database and uses Microsoft devetopment toois 1o parse and display analytical
information. I8 uses econometric models to provide rontext and to explain performance. The company reviews and refines
these madels each month. The econometric models take into consideration 44 factors, including the weather, holidays,
CcOUpon activity, discounting, free giveaways, and mew products. With the click of a button, for exampie, a sales downtum
can be explained on a screen showing, for example, that 5% of the 8% decrease was due to torrential rain in the Northeast
and 2% was due to free giveaways.

In the competitive restzurant chain industry, companies have o be agile and responsive to the dynamic environment that
they face. They must mutch teix BES initistives to thelr business strategiea {n order to improve operations and their bottom
lines. BISs assist companies in making stralegic decisions about men items and closures of underperforming stores as well
as tactical matiers such as renegotiating contracts with food sugpliers, monitoring food costs, and identifying opportunities
to improve inefficient processes. To derive value from their BiSs, many restaurant chains have successfully reduced the three
biggest barriees to BIS success: voluminous amounts of irrelevant duta, poor data guality, and user resistance.

CKE's C1Oand Executive Vice President of Strtegic Planning Jeff Chasney states: “If you're just presenting information
that’s neat and nice but doesn't evoke a decision o impart important knowledge, then it’s noise. You have to focus on what
are the really important thirgs going on in your business.”

Chasney stresses that a BIS should be different from the plain-vanilla standard corporate reponting tools of oid. Rather, 2
BIS should provide managers insights rather than just data. He believes that the context from which the data were collected
significantly impacts how those duta should be interpreted. Systems that just report changes without enough background or
information on what caused those changes are not very useful. Managers don't know whist data i irust. Chasney explains,
“if your business intelligence system is not going tv improve your decision making and find problem aress to correct and
new directions to take, nobody's going to bother to look at it

The fist step to developing a BIS is to understand the company's decision-making processes. Before information is col-
fected, analyzed, and wsed in the BIS, someone has to identify what information is needed bo confidently make decisions.
For instance, the CEOs of CKE's restaurant chains wanted to understand what made sales fluctuate while the COOs wanted
to know how 10 recognize good business apportunities as well as underperforming properties. Then the BIS designer must
determine the appropriate presentation format, be it a report, a chart, or a Web site.

BIS must acd value to the executive’s decision-making processes. To do that, attention must be paid to the critical
performance indicators. For CKE, as Chasney leamed, those are sales, cost of sales, exceptions (such as high-performing or
underperforming areas), and business tends.
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Discussion Questions

1. How does the business intelligence system (BIS) at CKE add value to the business?
2. What are some tips for developing and using the BIS described in this case?
3. Was the introduction of the Monster Thickburger a good idea or an example of ieformation leading 0 a wrong decision?

Sources: Christine Lagorio, "Man vs. Monster Thickburger™ (Fabruary 11, 2009), http://www.cb m/news/manvs
thickburger/ (accessed September &, 2015); Maredith Levinson, “The Brain Behind the Big, Bad Burger Bnd Other Tales of Business
Ineligence” GO (May 15, 2007); hittp://www.clo.com/anicle/109454/The_Brain_Behind the Big, Bad, Burger_and Other Tales of_
Business_inislligence {accessed Septamber &, 2015).
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