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JEPPIAAR ENGINEERING COLLEGE

DEPARTMENT OF MANAGEMENT STUDIES
VISION
To build Jeppiaar Engineering College as an mstitution of academic excellence

technology and management education, leading to become a world class university..

MISSION
To excel in teaching and learning, research and mnovation by promoting the principles of scientific
analysis and creative thinking.
To participate in the production, development and dissemination of knowledge and interact with
national and international communities.
To equip students with values, ethics and life skills needed to enrich their lives and enable them to
contribute for the progress of society.
To prepare students for higher studies and lhifelong learning, enrich them with the practical skills
necessary to excel as future professionals and entrepreneurs for the benefit of Nation’s economy.

PROGRAMME EDUCATIONAL OBJECTIVES (PEOS):

MBA programme curriculum is designed to prepare the post graduate students

To have a thorough understanding of the core aspects of the business.

To provide the learners with the management tools to identify, analyze and create business opportunities as well
as solve business problems.

To prepare them to have a holistic approach towards management functions.

To inspire and make them practice ethical standards in business.

PROGRAMME OUTCOMES (POS)
On successful completion of the programme,
1. Ability to apply the business acumen gained n practice.

Ability to understand and solve managerial 1ssues.
Ability to communicate and negotiate effectively, to achieve organizational and individual goals.
Ability to understand one’s own ability to set achievable targets and complete them.
Ability to fulfill social outreach
Ability to take up challenging assignments
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COURSE OBJECTIVE:

Acquire a reasonable knowledge in accounts analysis and evaluate financial statements

COURSE OUTCOMES:

1. A thorough grounding of financial accounting concepts

2. Preparation of financial statement analysis

3. Understand the management and cost accounting techniques

4. Apply the management and cost accounting techniques for decision making
5. Assess the accountancy standards of practices in India

CO-PO MATRIX

CcO
CcO1
CcO2
CO3
CO4
CO5

Average
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Unit -1

INTRODUCTION TO BUSINESS ANALYTICS (BA) 9
Business Analytics - Terminologies, Process, Importance, Relationship with Organisational

Decision Making, BA for Competitive Advantage.

PART- A
What is a data set?
It is a simple collection of data or a data file.

What is a database?
It is a collection of data files that contain information on people, locations, and so on.

What are computer clouds?
It is hardware and software used for data remote storage, retrieval, and computational
functions.

What is data warehousing
It is a collection of databases used for reporting and data analysis store data.

What is Big data?
It describes the collection of data sets that are so large and complex that software
systems are hardly able to process them.

What is Analytics?

It can be defined as a process that involves the use of statistical techniques (measures of
central tendency, graphs, and so on), information system software (data mining, sorting
routines), and operations research methodologies (linear programming) to explore,
visualize, discover and communicate patterns or trends in data. Analytics convert data
into useful information. Example of the use of analytics is the weather measurements
collected and converted into statistics, which in turn predict weather patterns.

Describe the three steps of the business analytics process.
Descriptive

Predictive

Prescriptive

What is Descriptive analytics?

The application of simple statistical techniques that describes what is contained in a
dataset or database. Example: An Age bar chart is used to depict retail shoppers for a
department store that wants to target advertising to customers by age.

9. What is predictive analytics?
An application of advanced statistical information software or operations research
methods to identify predictive variables and build predictive models to identify trends and
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relationships not readily observed in a descriptive analysis. Example: Multiple regression is used
to show the relationship (or lack of relationship) between age, weight and exercise on diet food
sales. Knowing that relationships exist helps explain why one set of independent variables
influences dependent variables such as business performance.

15.What is Prescriptive analytics?

An application of decision science, management science, and operations research methodologies
(applied mathematical techniques) to make best use of allocable resources. Example: A
department store has a limited advertising budget to target customers. Liner programming
models can be used to optimally allocate the budget to various advertising media.

16. Define business analytics

(BA) can be defined as a process beginning with business related data collection and consisting
of sequential application of descriptive, predictive, and prescriptive major analytic components,
the outcome of which supports and demonstrates business decision-making and organizational
performance.

17.Define Business intelligence (BI)

It can be defined as a set of processes and technologies that convert data into meaningful and
useful information for business purposes. While some believe that Bl is a broad subject that
encompasses analytics, business analytics, and information systems. focused on collecting,

storing, and exploring large database organizations for information useful to decision-making
and planning. Bl involves storing an organization’s data in computer cloud storage or in data
warehouses.

18. What is the difference between business performance role in analytics, BA & BI?
Business Analytics Business Intelligence | Analytics

What is happening What is happening, What is happening

and what will be how and what have and what will be
happening? What is we done in the past to | happening?

the best strategy to deal with it?
deal with it?

19. Describe four data classification measurement scales.
Categorical data

Ordinal data

Interval data

Ratio data

20. What is categorical data?

Data that is grouped by one or more characteristics. Categorical data usually involves cardinal
numbers counted or expressed as percentages. Example 1: Product markets that can be
characterized by categories of “high-end” products or “low-income”producs, based on dollar
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sales> It is common to use this term to apply to data sets that contain items identified by
categories as well as observations summarized in cross-tabulations or contingency tables.

21. What is ordinal data?

Data that is ranked or ordered to show relational preference. Ex:1: Football team rankings not
based on points scored but on wins. Example 2: Ranking of business firms based on product
quality.

22. What is interval data?

Data that is arranged along a scale where each value is equally distant from others. It is ordinal
data. Example 1: A temperature gauge. Example 2: A survey instrument using a Likert scale
(thatis, 1, 2, 3, 4, 5, 6, 7), where 1 to 2 is perceived as equidistant to the interval from 2 to 3, and
so on. Note: In ordinal data, the ranking of firms might vary greatly from first place to second,
but in interval data, they would have to be relationally proportional.

23. What is ratio data?
Data expressed as a ratio on a continuous scale. Example 1: The ratio of firms with green
manufacturing programs is twice that of firms without such a program.

24. What is the difference between Data analytics and business analytics?

Business Analytics Data Analytics

Focuses on identifying trends in the | Benefits come from

organization that can be optimized to | recognizing patterns in a dataset and
improve overall business planning and | making accurate predictions based on
performance. events,

Supports continuous improvement in
technology and processes.

Seeks to arrive at a single version of
the truth.

Data Data sources are defined in advance | Analysis is more ad hoc with data
based on project goals. sources added on the fly as
correlations are uncovered.
Approach | Involves defining the goals and Typically, more predictive and
requirements for programs and prescriptive.

projects.

Strives to answer specific questions
More retrospective and descriptive. and discover new insights for
competitive advantage.

Team CIO, CDO, analytics manager, Data analyst, line of business manager
members | business analyst, data warehouse
engineer
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25. What is the difference between business analytics and business intelligence?

BASIS FOR

COMFPARISOMN

Business Intelligence

Business Analytics

Drefinition

Analyses past and
present to drive current

business needs

Analyses past data 1o drive

cumment business

To run current business

operations

To change business
operations and imprave

productivity

Easze of dperations

For current business

operations

For future business

operations

SAF Business Objects,
QlikSense, TIBCO,

PowerBl, etc.

Word processing, Google
docs, MS Yisio, MS Office

Tools, etc.

Applications

Appty to 2l lange-scals
companies to ren current

business operations

Applies to companies whene
futwre growth and

productivity as its goa

Comes under Business

Anakytics

Contains Data warshouse,
information management,

= el

26.What are Digital analytics?

It is a term that describes any source of data that is conveyed using digital sources. Examples of
these new sources of data-based analytics include text analytics and unstructured data analytics.

27. What is Text analytics?
It can be defined as a set of linguistic, statistical, and computer-based techniques that model and
structure the information content from textual sources.

28. What is text data mining?
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It is a search process in databases to find patterned text material that provides useful information.
Also referred to as text data mining, text analytics uses data mining software to look into
databases to find and validate the kinds of information on which predictions can be made.

29. What is social media data?

One example of technology driven data is social media data. Social media can be defined as
interactions or communications among people or communities, usually performed on a
technology platform, involving the sharing, creating, discussing, and modifying of
communicated verbal or electronic content.

30. List the two global social platforms.
Twitter and Facebook.

31. The methodologies or technologies used in the purveyance of social media data can include
any means of distribution of verbal or other types of communications, including, but not limited
to, photographs or pictures, video, Internet forums, web logs, discussion forums, social blogs,
wikis, social networks, and podcasts. These sources of data are the basis of social media
analytics, on which the analytics information can aid in learning new types of social media
behavior and information.

32.What is Mobile analytics?
They can be defined as any data secured from mobile devices, such as smartphones, iPhones,
iPads, and Web browsers. These are all mobile technologies used to obtain digital data from the

interaction of people.

33.What is structured data?
When data is placed in databases and can be logically filed, accessed, referenced, and used, it is
known as structured data.

34.What is unstructured data?

When data or information, either digital or nondigital, cannot be put into a database or has no
predefined structure, it is known as unstructured data. Examples of unstructured data include
images, text, and other data that, for one reason or another, cannot be placed in a logically
searchable database based on content. Much of the data contained in emails and on the Web is
unstructured.

35. Explain the application of mobile analytics?

The fact that they are mobile and move from location to location with the user differentiates the
type of information available to the analytics analysts. For example, the mobile technology
allows analysts to not only track what a potential customer might talk about on the use of a
product (such as in social media analytics), but track movements of where the customer makes
decisions on products. That can help explain why those decisions are made. For example, mobile
technology might reveal the location of a purchaser of hair spray to have been physically located
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near an area where billboards are used for hair spray advertising, thus helping to reveal the
possible connection and effectiveness of a billboard promotion.

36. What is strategic planning?

Strategic planning isthe art of creating specific business strategies, implementing them, and
evaluating the results of executing the plan, in regard to a company's overall long-term goals or
desires.

37.What is operational planning?
It is usually performed by lower-level managers to implement short range goals

38. What is tactical planning?

It is usually performed by middle-level managers to develop implementation tactics for strategy
planning. These are usually middle —range goals such as acquiring additional firms to support the
growth strategy.

PART-B
1.Why does each step in the business analytics process have a past, present, and future
dimension?

Time Period

Step in BA

Fasl

FPresenl

Fulure

1. Descriptive

2. Predictive

3. Prescriptive

What Im[m]wllt'ti in the
llusl'."

How did it happen in the
past? Why did it happen
in the past?

How best can we
leverage what we know
from l|H' t|:-|||lH .l.'l]li

forecasts?

What is happening now
based on the past?
What possible trends
exist in the data that can
[ sclict or forecast what

course of action should be

taken now?

How can we optimally
:1|‘|[‘.|]_'~' resources bo
maximize the business

performance outcomes in
the future?

What will appear to
ll;ll‘.lp:'h based on the 1}:[5':”
What is the range and
likelihood of possible
outeomes that can ]J:ll]l!t'!l
if the current trends or
forecasts are allowed?
How can we continuously
apply BA in the future

to optimize upeoming
business performance
outcomes?

In this illustrative case scenario a local credit union offers a series of packaged homeowner loans
that are periodically marketed by running a promotional campaign in a variety of media (print
ads, television commercials, radio spots). The idea is to bring in new customers to make home
loans that fit one of the packaged deals. Halfway through the marketing program, the credit
union does not know if the business generated is due to the promotional campaign or just a result
of their normal business cycle. To clarify, the credit union undertakes a BA analysis.
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Step in BA

Fasit

Time Period

Present

Future

1. Descriptive

2, Predictive

3. I’rrif-rip[i'n;{*

Based on graphics
results, past ad
campaigns resulted in
a moderate increase in
new loans.

Statistically, correlations
have revealed in the
past that marketing
promotions will increase
new loans, but u'h}' 1||t'j.'
generate new loans
depends on how the
promotion campaign
invests its funding,

Reallocating marketing
]mflgl'l funds from
radio spols Lo television
commerecials and print
acls is rrquirc*:l to more
eftectively reach the
targel andience.,

Based on sorting of
loan activities, new
homeowner loans are
experiencing just a
moderate inerease in
new loan applications.

Utilizing multiple
regression, the maodel
predicts that a greater
allocation in funds for
television commercials
and print ads will

be more effective in
generating new loans
than investing in radio

5 [‘.Il: s,

Given the constrained
resource of funding

a linear programuing
model is used to
optimally allocate the
marketing budget in
dollars to maximize the
l‘.ll'l::lmll,iull'.|| outeome for

new loans.

Based on histogram of
loans to date, there is no
discernible pattern, just
uniform new loan sales
that are constant over time,
No business cycle impact

is observed to alter loan
patterns.

Utilizing variance statistics
from the regression model,
a confidence interval can
estimate the number of
new loans |1H'--:ih]|' ifa
reallocation of promotion
funds is implemented.

Continuous tracking over a
period of time of the new
loan .1pp|it':|limm caused |':}-
the promotion campaign
needs to be monitored

and mapped against

the predicted outcomes

?{llf_"gt‘.‘itt—il in the :|.u:||i'.:1'i.\'.

The answers to-the-quzstiong ‘raised in the credit union erxa_mf)le-are t'ypic:'il of afny business

organization problem(Jsolving or opportunity-seeking quest. The answers were not obtained by
just using statistics, computer search routines, or operations research methodologies, but rather
were a result of a sequential BA process. The informational value of the answers in this scenario
suggests a measurable and precise course of action for the management of the credit union to
follow. By continuously applying BA as a decision support system, firms have come to see not
only why they need BA, but also how BA can become a strategy to achieve competitive

advantage. Kiron et al. (2012) reported in a survey on business through the year 2012 that firms
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applying business analytics permit the organization to have better access to data for decision-
making and offer a competitive advantage.

2. What is a competitive advantage, and how is it related to BA?
Business analytics is the process of gathering data, measuring business performance, and
producing valuable conclusions that can help companies make informed decisions on the future

of the business, through the use of various statistical methods and techniques.

Analytics has become one of the most important tools at an organization’s disposal. When data
and analytics work hand in hand, the benefits become obvious. Companies can leverage data to
improve cost savings, redefine processes, drive market strategy, establish competitive
differentiators and, perhaps most importantly, build exceptional and truly personalized customer

experience.

Business analytics for organisations is becoming a competitive advantage and is now necessary

to apply business analytics, particularly its subset of predictive business analytics. The use of

business analytics is a skill that is gaining mainstream value due to the increasingly thinner
margin for decision error. It is there to provide insights, predict the future of the business and
inferences from the treasure chest of raw transactional data, that is internal and external data that

many organizations now store (and will continue to store) as soft copy.

Business analytics enables differentiation. It is primarily about driving change. Business
analytics drives competitive advantage by generating economies of scale, economies of scope,
and quality improvement. Taking advantage of the economies of scale is the first way
organizations achieve comparative cost efficiencies and drive competitive advantage against
their peers. Taking advantage of the economies of scope is the second-way organizations achieve

comparative cost efficiencies and drive competitive advantage against their peers.

Business analytics improves the efficiency of business operations. The efficiencies that

accumulate when a firm embraces big data technology eventually contributes to a ripple effect of

11
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increased production and reduced business costs. In the modern world, the vast quantities of data

produced by corporations make their study and management practically impossible.

One can make the case that increasing the primary source of attaining a competitive advantage
will be an organization’s competence in mastering all flavours of analytics. If your management
team is analytics-impaired, then your organization is at risk. Predictive business analytics is
arguably the next wave for organizations to successfully compete. This will result not only from
being able to predict outcomes but also to reach higher to optimize the use of their resources,
assets and trading partners. It may be that the ultimate sustainable business strategy is to foster

analytical competency and eventually mastery of analytics among an organization’s workforce.

Analytics gives companies an insight into their customers’ behaviour and needs. It also makes it
possible for a company to understand the public opinion of its brand, to follow the results of

various marketing campaigns, and strategize how to create a better marketing strategy to nurture

long and fruitful relationships with its customers.

Business analytics helps organisations to know where they stand in the industry or a particular
niche provides the company with the needed clarity to develop effective strategies to position

itself better in the future.

For a company to remain competitive in the modern marketplace that requires constant change
and growth, it must stay informed on the latest industry trends and best practices. Not only does
business analytics provide the needed knowledge for companies to survive in today’s constantly
changing business environment, but it also makes room for growth and improvement, providing
a detailed look into various opportunities and challenges that companies face on a day-to-day

basis.




Jeppiaar Engineering College Department of Management Studies

4. How does BA help achieve sustainability?
Using sustainability analytics, companies can reduce how they use resources, increasing their

resilience to price fluctuations and supply constraints. As well as hedge their resources, this also
helps to anticipate changes in demand, and supply, so that when prices fall, their supplies can be
priced appropriately.

We want to empower our Board members and business leaders to focus on sustainability and
implement plans that drive efficiency. Developing sustainable products or services by
strategically planning and planning. Consumer choice can be triggered by sustainable marketing
of products and services.

Water, sanitation, and sustainable energy should be universally accessible. Inclusive education
and decent work can generate development opportunities. Creating cities and communities that
can be sustainably grown and consumed requires innovation and resilient infrastructure.

While data analysis can often lead to increased efficiency, it can also lead to uncovering business
opportunities that might otherwise go unnoticed, like identifying untapped segments of

customers. Thus, greater intelligence becomes part of the process, resulting in endless growth

and profitability possibilities.

Listed companies rated sustainability by Sustainalytics for the sake of their environmental,
social, and corporate governance functions. Sustainalytics acquired the remaining 56% of shares
in order to become the sole owner for the company.

Increase the earnings Earning more money with the use of sustainability will enhance your
bottom line as well. As a result, sustainability businesses increase in earning money by focusing
on reducing costs, improving their reputation, and attracting more customers with their
commitment to sustainability. Being sustainable does not come exclusively from PR; we should
achieve actual outcomes when the company has an authentic vision and drive towards its own
growth trajectory. By using business analytics, companies can make better, more informed
decisions and reach a variety of goals at the same time. By leveraging data, businesses are able

to: Better understand consumers. Create a competitive edge by learning about their rivals. An

13
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advantage of Sustainalytics’ Impact Metrics is it helps pension funds and asset managers analyze
and report on investments’ impacts by utilizing internationally recognized sustainable

development goals (SDGs) and other impact themes.

5. Explain different types of competitive advantages and their relationship to business analytics.

Tvpe of Competitive
Ay anlage

Dheseriplion

Wayvs BA Can Help Achieve the
Compelitive Ay anlage

Price Leadership

Sustainahility

Operations Efficiency

Service Effectiveness

r:ll nenation

Produet Ditferentiation

From a marketing ILI:|.I|I.]|_3|-:.li|||:.
ofler E:lr-:.l||||l.'l:i ar services al
the lowest cost to customers
in the industry. while making
acceptable profit for the
COMPAITY.

To ensure the firm's resource
usage in a way that seeks
balance to hurt neither the
environment nor the bottom
line of a firm’s profitability.

Improve the internal business
operations and activities over
competitons, lessening the cost
1o thie cuisloamer, 'r||.|l, redieed
ot if |1|x's|'||.|;|| to cusbormers
CAn iIIII'\n i':II' il I.IIH-I'I I:ll'il'l'

II'!‘I'. III]l.IJlII' II.IM'II i I'tTII.'“'IIL':. .

Make costomer transactions
easier or mone pleasurable than
with other firms, This fmproves
the service characteristics of
the firm while lowering the
timie it takes to get services to
the customer, thus enhancing

ensbomes ‘u'ul]ll!'.

Introduce :mnph I|-|} ey

ar ||-:ll:|.|||:n better |::|I'l.x|||.-:'lh or
services with the intention

of disrupling competitors
businesses |:-_l. |||:--:.l|-.'|i||!1

the current market entries
with break-through product
l::l|'|:|'r!II:_|§

Provide customers with a
Varety af |:-|l?-:|1|1'|\. SEMWed, OF
features that competitors are
nod yet offering or are unable

o ofler

[l:]l.'l:llll'f.' main competitors
monitors, reports, and .wl.'lll'.1ll.'|}
forecasts competitive prices so firm
can keep lowest cost profile while
miintaining and measuring |snslil
margins.

Identify arcas where resource
reallocations are needed to avoid
damaging the environment., suggest
ways to reallocate the resources
and help allocate them optimally to
wchieve the best '|||:~\'i|:-|e~ balanes

Identify operation areas needing
earrection or modification and
suggest alternatives to improve
|'|'I'i-:'i|'|:|{_1. Aleo, this can be uselil
in selecting which altermative to wse

L CER N H A FHNR FES hllhlrll"\\[ll'lrlll NLnce,

Obtain customer -..l|}i!|ilr||:i an
problem service arcas needing
H\.ill:;'\. 1'1'|||:|i1|. 'n'||:; the fix is
needed, suggest alternatives to the
fixc, improve the effectiveness of the
service operations, and measure
annel report improvements

Obtain and validate customer ldeas
and .‘illmf‘-”(:lll.‘i on new '|'lIlll:i||l:'t:‘i
ar ':'TJI ancements in corrent
procducts. Monitor custoamer
reactions and SuEEesl reflinements
a5 new |:‘.II'-:.I|||||:'|:- are introduced ko
customers. Monitor performance
on new products and report results
Telentify mew products not offered
||:- compelilons, suggest new
services to offer, forecast E:lul.l.'lill:ﬂ
of nesw [1r\c||||||,-|-‘ Far pr Witabvility

messaremeEnk

Table 2.3 Ways BA Can Help Achieve a Competitive

Advantage
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6. Explain how business analytics can help an organization achieve a competitive advantage.
As many in business know, competitive advantage refers to what makes a company’s goods or

services superior to others. Why should customers buy from you instead of from someone else?
Companies have tried to build on this advantage in many ways like reducing costs, developing
new products and improving the overall customer experience. However, what many overlook
(surprisingly) to this day is the staggering value and benefits created by the direct relationship
between data analytics and competitive advantage. This linkage has the potential to improve and
build on existing advantages, thereby strengthening a company’s market position (or sustaining
it, if it’s already at the top). Following are the benefits of business analytics which can help a
organisation to achieve competitive advantage.
a. Discover new ways to cut costs

Organisations use cost-cutting to improve their competitive advantage by lowering production
costs and passing on the benefits to consumers. By merging data analytics and competitive
advantage-focused strategies, businesses can leverage their monumental data assets given that
they provide organisations with new ways of cost-cutting. Analytics can reveal inefficiencies and
flaws that would be impossible to capture through conventional means. Thus, organisations can
develop new cost-cutting measures focusing on removing inefficiencies and cutting down waste
in resources. An excellent example is Airbus. The aviation corporation used data analytics to
improve manufacturing, development and maintenance processes. The change in processes
reduced the number of operational interruptions disrupting flight schedules and made better use

of resources when designing a new aircraft. Data analytics also provided real-time data which

was also expected to cut fuel usage by 15%.

b. Better deployment of resources

To maintain a competitive advantage, organisations have to be smarter and more creative in
resource management. Data analytics can help in this area by helping organisations deploy
resources intelligently. Big data provides insights into the granular operations of a company that
are easily missed with other means. When these insights are placed in the hands of business-
minded individuals, they can identify ways to make better use of their resources without
resorting to cost-cutting measures. To achieve this goal, the zoo used analytics to study historical

attendance data, ticket sales and real-time weather. The insights from the study allowed them to
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anticipate attendance and deploy resources accordingly. Thus, more staff were called in during
peak attendance and less when attendance was down.

c. Personalised customer service

The internet has changed the customer-retailer relationship. Thanks to Amazon and Netflix,
customers have grown accustomed to personalised service and now expect organisations to
provide a similar level of customer service. Those who don’t will lose competitive advantage.
Fortunately, data analytics allows organisations to provide personalised customer service.
Analytics platforms can capture and breakdown customer purchase history into a detailed
individual profile. Analytics goes beyond the basic demographic information — it can even go as
far as to depict what the customer will buy, and under what circumstances. Thus, paving the way
for personalised customer campaigns in brand awareness and engagement.

Amazon and Netflix are the best examples of organisations using data and analytics to provide
personalised customer service to their customers. Using past purchases as a barometer, Amazon

provides a series of recommendations that are catered specifically to that customer. Something

that can only be achieved with data analytics because they have a shopper base consisting of

millions. The result? A service that is almost unparalleled and incredibly difficult for competitors
to compete with.

Key takeaways

Competitive advantage is vital for any organisation to survive. To compete, organisations have to
discover new ways to cut costs, deploy resources more effectively, and develop ways to reach
out to each of their customers individually. All of this can be achieved with data analytics. Data
analytics provides brand new insights not found through other tools. These are insights that can
pave the way for other organisations to make better use of their resources, cut costs and

personalise their services to strengthen their advantage.

7. Explain the importance of business analytics for a business organization. [or] Explain why
business analytics are important in identifying new business initiatives.

1. Enhance Customer Experience

With the variety of options available, customers are spoiled for choice. To ensure

businesses can retain theircustomer base, they turn to analytics. For example, companies

can analyse a customer’s interaction on their website and past purchasing habits. Based on
16
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this data, they can analyse patterns and make improvements to their website performance. This
can be as simple as sending a push notification prompting products that customers haveadded to
their shopping cart. This will result in overall better customer experience, and eventually,
loyalty.

2. Make Informed Decisions

Businesses often outsource a few of their processes to enhance their efficiency. When it comes
to selecting vendors for such activities, they need to know which one will bring more profits.
Analytics can help them evaluate supplier performance based on customer ratings, order
fulfillment speed, quality, etc. This data will help them decide which one works best for their
business.

3. Reduce Employee Turnover

Every year, companies have to bear an extensive cost due to employee on boarding and attrition.
To save time and costs, HR professionals can use analytics tools to examine the likelihood of an
employee aligning with a companies culture, tracking their performance and how satisfied they
are with the new role, and similar factors. Once you know such answers, it will be easier to
recognize employees who will stick to your company for a long time.

4. Improve Efficiency

Efficiency is not always limited to employees. Businesses can also analyse other resources to
learn more about their performance. For example, a grocery store chain was able to reduce
refrigeration costs by merely analysing the temperatures of in-store coolers. It was found that the
refrigerators were being kept several degrees lower than necessary, which increased power
usage. So, by increasing the temperature, power costs went down without affecting safe food
storage. Business owners can learn from such examples and use data to make their resources
efficient.

5. Identify Frauds

Finance companies have begun using analytics to reduce fraud. One way they do this is by using
data to identify potentially fraudulent purchases, based on the analysis of customers previous
transactions. These companies also use predictive analytics to look at customer profiles and
gauge the level of risk. This helps rate the risk that a particular customer presents and use this
analysis to prevent losses, and builds stronger customer relationships.

6.Cut Manufacturing Costs

One company that has outranked everyone when it comes to using analytics to reduce
manufacturing costs is Intel. Initially, this tech giant would perform 19,000 tests on each chip
being manufactured. With the advent ofpredictive analysis, Intel was able to determine which
chips need, which tests before their launch. By using thedata collected from all of that testing,
it has been able to save almost $3 million.

7.Make The Most Of Your Investment

Earlier, business people would rely on traditional marketing techniques to gain and retain
customers. However, the internet has changed this completely. Now search marketing has
become the most efficient and inexpensive way for businesses to find leads. By using business
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intelligence, marketers can craft perfect campaigns and strategies, eventually increasing chances
of higher ROL.
8.Improved Advertising

Advertising is expensive; hence marketers must know how to get the best return on investment.
This is why theyuse analytical methods such as A/B and C split-testing. When it comes to
advertising online, all landing pages, pop-ups, and even product descriptions are evaluated
and tweaked to ensure maximum results. Even the wayproducts are positioned on the website
is assessed to identify the best location to drive more engagement and sales.

9.Better Product Management

When it comes to retail companies, they have more than a thousand products to offer. So, how
do they decide which ones to release at which time? Yes, the answer is data analytics. Such
businesses analyse which are the most popular products depending on the region and season.
This data is then used to target the right product at the right time, which eventually has a
positive impact on sales.

10. Tackle Problems

Whenever a problem arises, a business often pauses the current operations, which leads to a
huge loss. To prevent such situations, business analysts help the organization to make an
informed decision by providing informationthat can help identify potential risks and avoid any
occurrence of loss. These professionals can use the raw data to detect a malfunction in the
existing system, and thus help business owners to fix it at the earliest.

11.Accelerate Through Uncertainty

Look at the current business scenario. Owing to the lockdown across the globe, the business
environment is as uncertain as it gets. Almost nobody has an idea when things will get back to
normal, and the corporate world will be allowed to resume its operations. At such times, data
analytics can be used to resolve supply chain issues, introduce crisis management solutions,
optimize costs, and more.

12.Conduct a Competitor Analysis

Today, almost every business has a clear idea of its competitors. An effective way to get ahead
of them is by understanding what they are up to, their strategies, USPs, etc. By gathering this
data by conducting a SWOT analysis, you can get a preview of how your business is performing
as compared to your competitors.

8. Explain the relationship of the business analytics process with the organization decision-
making process.
The BA process can solve problems and identify opportunities to improve business performance.

In the process, organizations may also determine strategies to guide operations and help achieve

competitive advantages. Typically, solving problems and identifying strategic opportunities to

follow are organization decision-making tasks. The latter, identifying opportunities, can be
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viewed as a problem of strategy choice requiring a solution. It should come as no surprise that
the BA process described in Section 1.2 closely parallels classic organization decision-making
processes. As depicted in Figure 1.2, the business analytic process has an inherent relationship to

the steps in typical organization decision-making processes.

BA Process Organization Decision-Making Process*

1. Perception of disequilibrium: Observe
Source oidata | """ "™| and become aware of potential problem
{or opportunity) sitluations.

!

1. Descripti 2. Diagnostic process: Atternpt to
anam:c;rﬂis d understand what is happening in a
particular situation.

v !

T 3. Problem statement: Identify and state
afélpm"""”“ problems and solution strategies in relation
ytie anakysis s i
o orgamzatmn gnals and objadru'es_

y —

3. Prescriptive -----»| Select optiral course of action for the
SR e organization from the strategies determine

previously, and 5. |mplementation:
implemeant the strategy.

Y

Outcome of both of these processes:
Measurable increase in business value and performance

*Sowrce: Adapted from Figure 1 in Elbing (1970), pp. 12-13

Figure 1.2 Comparison of business analytics and organization decision-making processes

The organization decision-making process (ODMP) developed by Elbing (1970) and presented
in Figure 1.2 is focused on decision making to solve problems but could also be applied to
finding opportunities in data and deciding what is the best course of action to take advantage of
them. The five-step ODMP begins with the perception of disequilibrium, or the awareness that a
problem exists that needs a decision. Similarly, in the BA process, the first step is to recognize
that databases may contain information that could both solve problems and find opportunities to
improve business performance. Then in Step 2 of the ODMP, an exploration of the problem to
determine its size, impact, and other factors is undertaken to diagnose what the problem is.
Likewise, the BA descriptive analytic analysis explores factors that might prove useful in solving

problems and offering opportunities. The ODMP problem statement step is similarly structured
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to the BA predictive analysis to find strategies, paths, or trends that clearly define a problem or

opportunity for an organization to solve problems. Finally, the ODMP’s last steps of strategy

selection and implementation involve the same kinds of tasks that the BA process requires in the
final prescriptive step (make an optimal selection of resource allocations that can be

implemented for the betterment of the organization).

The decision-making foundation that has served ODMP for many decades parallels the BA
process. The same logic serves both processes and supports organization decision-making skills

and capacities.

Unit -2
UNIT Il MANAGING RESOURCES FOR BUSINESS ANALYTICS 9
Managing BA Personnel, Data and Technology. Organisational Structures aligning BA.
Managing Information policy, data quality and change in BA.

1. Who are administrators?
They are the people manage servers, their load balancing, installation, and configurations.
They manage reports from computer portals, manage dispatchers and perform trouble
shooting for technology. They are also incharge of user authorization and authentication
for security.
2. Who are designers?
They are responsible for building reports using relational data models, as well as enhancing,
customizing and managing professional reports.
3. Who are developers?
They are responsible for application for analytics, data warehousing,model building, use
of operations research and statistical methodologies and real time monitoring of data
flows to users.
Who are solution experts?
They are experts analyze,plan, design, deploy,and operate BA applications using an
appropriate methodology and development approach. This requires knowledge in many
differing BA Software applications,including statistical, information system and
operation research methods.
. Who are technical specialists?
They are responsible for installation and configuration of BA and BI applications.

List the competency required by BA Personnel?
Business, Analytic, and information system.

List the roles performed in business competency by BA Personnel?
Leadership, people related management and communication skills
Managing BA projects (prioritizing, scheduling)
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Managing BA Processes (rules, procedure)
Determine project requirement
Training

List the types of Internal Data ?
Billing and Remainder systems
Business

Customer

CRM

HR

Information from ERP

Product

Production

Questionnaires

Web Logs

List the types of External Data?

Customer satisfaction — revenue, profit

Customer demographics- income level, market size
Competition — market share

Economic — population statistics

10. What is data quality?
Data quality can be defined as data that serves the purpose for which it is collected.

11.What is Data privacy?
It refers to the protection of shared data such that access is permitted only to those users for
whom it is intended.

12. List the General information technology infrastructure.
Computer hardware

Computer software

Networking and telecommunication technology

Data management technology

13. What is data management technology?

It includes database management systems, data warehouses, data marts and online analytical
processing as well as data, text and web mining technologies.

14. What is DBMS?

Database management systems (DBMS) is a data management technology software that permits
firms to centralize data, manage it efficiently, and provide access to stored data by application
programs. DBMS usually serves as an interface between application programs and the physical
data files of structured data.
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15.What is database content management?

Database Content Item  Description

Purpose Why the database esists, including any additional reports or analyses
P y g amm I y
used in leveraging the data

Time Window of time period when the data is collected or will be useful.

Source Internal (auditing, accounting, and so on) and external (customers, and
S0 011 SOUrces.

Schematics Diagrams illustrating the connections between tables and other data
files.

Cost Expense of collecting data, including purchasing prices.

Availability of Data Window of time when the data may be available.

Collection Techniques Methods of collection, including observation, data mining, census, and
focus groups.

Collection Tools Web, customer generated, e-survey, and so on.

16. What is a data warehouse?

Data warehouses are databases that store current and historical data of potential interest to
decision makers. What a data warehouse does is make data available to anyone who needs access
to it. In a data warehouse, the data is prohibited from being altered. Data warehouses also
provide a set of query tools, analytical tools, and graphical reporting facilities.

17. What is data mart?

Data marts are focused subsets or smaller groupings within a data warehouse. A data mart can be
constructed more quickly and at lower cost than enterprise-wide data warehouses to concentrate
effort in areas of greatest concern.

18. Online analytical processing (OLAP) is software that allows users to view data in multiple
dimensions. For example, employees can be viewed in terms of their age, sex, geographic
location, and so on. OLAP would allow identification of the number of employees who are age
35, male, and in the western region of a country. OLAP allows users to obtain online answers to
ad hoc questions quickly, even when the data is stored in very large databases.

19. Data mining is the application of a software, discovery driven process that provides insights
into business data by finding hidden patterns and relationships in big data or large databases and
inferring rules from them to predict future behavior.

20. List the types of Information obtainable with data mining technology.
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Types of Information Description Example

Associations Oceurrences linked to a single An ad in a newspaper is associated with
event, greater sales,

Classification Becognizes pattermns that |(]t*||li|:\f customers who are Ii]\f:l_v to
describe the group an item need more customer service than those
belongs to by examining previous  who need less.
classified existing items and by
inferring a set of rules that guide
the elassification process.

Clustering Similar to classification whenno  Identify groups that can be
groups have yel been defined, differentiated within a single, large
ll(‘lps to discover different group of customers. An exan np]e would
groupings within data. be identifving tea drinkers who choose

that beverage from others offered in
iligllt from an airline.

Forecasting Predicts values that can identify  Estimate the value of a future stream
patterns in customer behavior, of dollar sales from a typical customer.

Sequence Links events over time. Identify a link between a person who
buys a new house and subsequently
will buy a new car within D0 days.

21. What is text mining?
Text mining is a software application used to extract key elements from unstructured data sets,
discover patterns and relationships in the text materials, and summarize the information.

22. What is web mining?
Web mining seeks to find patterns, trends, and insights into customer behavior from users of the
Web. Marketers, for example, use BA services like Google Trends www.google.com/trends/)

and Google Insights for Search (http://google.about.com/od/i/g/google-insights-forsearch.htm) to
track the popularity of various words andphrases to learn what consumers are interested in and
what they are buying.

23. What is organizational structure?

Organizations are hierarchical, with senior managers making the strategic planning decisions,
middlelevel managers making tactical planning decisions, and lower-level managers making
operational planning decisions. Within the hierarchy, other organizational structures exist to
support the development and existence of groupings of resources like those needed for BA.
These additional structures include programs, projects, and teams.

24. What is program in organizational structure?

A program in this context is the process that seeks to create an outcome and usually involves
managing several related projects with the intention of improving organizational performance. A
program can also be a large project.

25. What is project?

A project tends to deliver outcomes and can be defined as having temporary rather than
permanent social systems within or across organizations to accomplish particular and clearly
defined tasks, usually under time constraints. Projects are often composed of teams.
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26. What is a team?
A team consists of a group of people with skills to achieve a common purpose. Teams are
especially appropriate for conducting complex tasks that have many interdependent subtasks.

PART- B

1. Why is leadership an important skill set for individuals looking to make a career in BA?

2. Why is categorizing data from its sources important in BA?

3. What is data quality, and why is it important in BA?

4. What is the difference between a data warehouse and a datamart?

5. Explain why a centralized business analytics (BA) organization structure has advantages over
other structures.

The relationship of programs, projects, and teams with a business hierarchy is presented in
Figure 4.1. Within this hierarchy, the organization’s senior managers establish a BA program
initiative to mandate the creation of a BA grouping within the firm as a strategic goal. A BA
program does not always have an end-time limit. Middle-level managers reorganize or break
down the strategic BA program goals into doable BA project initiatives to be undertaken in a
fixed period of time. Some firms have only one project (establish a BA grouping) and others,
depending on the organization structure, have multiple BA projects requiring the creation of
multiple BA groupings. Projects usually have an end-time date in which to judge the
successfulness of the project. The projects in some cases are further reorganized into smaller

assignments, called BA team initiatives, to operationalize the broader strategy of the BA
program. BA teams may have a long-standing time limit (for example, to exist as the main

source of analytics for an entire organization) or have a fixed period (for example, to work on a
specific product quality problem and then end).

Strategic Planning
Group: Establishes
Programs

Senior
Management

Middle Project Planning Group

Management
-

AN
/ Operational Project Team
Management
\ Y

Figure 4.1 Hierarchal relationships program, project, and
team planning

In summary, one way to look at the alignment of BA resources is to view it as a progression of
assigned planning tasks from a BA program, to BA projects, and eventually to BA teams for
implementation. As shown in Figure 4.1, this hierarchical relationship is a way to examine how
firms align planning and decision-making workload to fit strategic needs and requirements. BA
organization structures usually begin with an initiative that recognizes the need to use and
develop some kind of program in analytics. Fortunately, most firms today recognize this need.
The question then becomes how to match the firm’s needs within the organization to achieve its
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strategic, tactical, and operations objectives within resource limitations. Planning the BA
resource allocation within the organizational structure of a firm is a starting place for the
alignment of BA to best serve a firm’s needs.

Aligning the BA resources requires a determination of the amount of resources a firm wants to
invest. The outcome of the resource investment might identify only one individual to compute
analytics for a firm. Because of the varied skill sets in information systems, statistics, and
operations research methods, a more common beginning for a BA initiative is the creation of a
BA team organization structure possessing a variety of analytical and management skills.

(We will discuss BA teams in Section 4.1.2.) Another way of aligning BA resources within an
organization is to use a project structure. Most firms undertake projects, and some firms actually
use a project structure for their entire organization. For example, consulting firms might view
each client as a project (or product) and align their resources around the particular needs of that
client. A project structure often necessitates multiple BA teams to deal with a wider variety of
analytic needs. Even larger investments in BA resources might be required by firms that decide
to establish a whole BA department containing all the BA resources for a particular organization.
Although some firms create BA departments, the departments don’t have to be large. Whatever
the organization structure that is used, the role of BA is a staff (not line management) role in
their advisory and consulting mission for the firm. In general, there are different ways to
structure an organization to align its BA resources to serve strategic plans. In organizations
where functional departments are structured on a strict hierarchy, separate BA departments or
teams have to be allocated to each functional area, as presented in Figure 4.2. This functional
organization structure may have the benefit of stricter functional control by the VPs of an
organization and greater efficiency in focusing on just the analytics within each specialized area.
On the other hand, this structure does not promote the cross-department access that is suggested
as a critical success factor for the implementation of a BA program.

President

VP of Marketing VP of Information Systems = VP of Operations

Marketing BA Information Systems BA i & Operations BA

Figure 4.2 Functional organization structure with BA

The needs of each firm for BA sometimes dictate positioning BA within existing organization
functional areas. Clearly, many alternative structures can house a BA grouping. For example,
because BA provides information to users, BA could be included in the functional area of
management information systems, with the chief information officer (ClO) acting as both the
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director of information systems (which includes database management) and the leader of the BA
grouping. An alternative organizational structure commonly found in large organizations aligns
resources by project or product and is called a matrix organization. As illustrated in Figure 4.3,
this structure allows the VPs some indirect control over their related specialists, which would
include the BA specialists but also allows direct control by the project or product manager. This,
similar to the functional organizational structure, does not promote the cross department access
suggested for a successful implementation of a BA program.

President

l

VP of Marketing

VP of Finance

|

VP of Operations

Project or
Product
No. 1
Manager

Marketing
specialists for
Project No. 1

Finance
specialists for
Project No. 1

1

Operations
specialists for
Project No. 1

Project or
Product
No. 2
Manager

Marketing
specialists for
Project No. 2

Finance
specialists for
Project No. 2

1

|

Operations
specialists for
Project No. 2

Project or
Product
No. 3
Manager

Marketing
specialists for
Project No. 3

Finance
specialists for
Project No. 3

1

Operations
specialists for
Project No. 3

Figure 4.3 Matrix orgéhization structure

The literature suggests that the organizational structure that best aligns BA resources is one in
which a department, project, or team is formed in a staff structure where access to and from the
BA grouping of resources permits access to all areas within a firm, as illustrated in Figure 4.4The
dashed line indicates a staff (not line management) relationship. This centralized BA
organization structure minimizes investment costs by avoiding duplications found in both the
functional and the matrix styles of organization structures. At the same time, it maximizes
information flow between and across functional areas in the organization. This is a logical
structure for a BA group in its advisory role to the organization. Bartlett (2013, pp. 109-110)
suggests other advantages of a centralized structure like the one in Figure 4.4. These include a

reduction in the filtering of information traveling upward through the organization, insulation
from political interests, breakdown of the siloed functional area communication barriers, a more
central platform for reviewing important analyses that require a broader field of specialists,
analyticbased group decision-making efforts, separation of the line management leadership from
potential clients (for example, the VP of marketing would not necessarily come between the BA
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group working on customer service issues for a department within marketing), and better
connectivity between BA and all personnel within the area of problem solving.

s01ving.

President

BA Department,
Project or Team

A

s Y

-

All Marketing 2 All Finance F R All Operations

Figure 4.4 Centralized BA department, project, or team
organization structure

In summary, the organizational structure that a firm may select for the positioning of their BA
grouping can either be aligned within an existing organizational structure, or the BA grouping
can be separate, requiring full integration within all areas of an organization. While some firms
may start with a number of small teams to begin their BA program, other firms may choose to
start with a full-sized BA department. Regardless of the size of the investment in BA resources,
it must be aligned to allow maximum information flow between and across functional areas to
achieve the most benefits BA can deliver.

7. Describe reasons why BA initiatives fail.

HReason Description

Lack of Executive Senior executive failore to recognize the valne of BA and its importance

Sponsorship eventually leads to a reduction in resources and eventual failure.

Limited Context There is an incorrect perception that analytics muost be applied within

Perception a particular functiomal area in order to have the necessary validity to be
applied to that area. Example: Financial regression analvsis can only be
applied correctly in the context of the Onance area.

Belief of Physical Ther serception that it takes physical proximity of the BA grouping

FProximitby im thie ness application area to be valic,

Lack of Leadership in Without an advocate leader in the organization. as well as leaders in Ba

BA Croupings projects and tearns to move the analysis to achieve desired goals, the entire
BaA effort will lead to eventual failure.

Lack of support Without support for needed personnel, collecting data aned technology to
process the data will lead to failure.

Lack of Collaboration Analytics that solve problems across multiple, functional areas ane mmore

Across A likely to be accepte d and successful than those that lack the cross-—over into

Organizational Groups multiple organizational growp:

Tack al Skilled andd BA departments, prajects, or teams that don’t have the skilled personnel o
Flhurmnan e sonrooes dbeal with the excention of analysis will cventually canse the failore of BA.
Inability to Drelegate There Is u desire o delegate responsibility to solve problems locally (a
Respomsilblity s rusti rather il eking I ughout the

g stion. Tl e flonae off probilem elforls by an

ext BA dep Bnpedes o F information

needed o successtully apply Ba.
Tack al Tntegrated Infarmation that is stored in silos and nat shared makes it more difficult for
Pracesses BA analysis bo suocoed.

Table 4.1 Reasons for BA Initiative and Organization Failure
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1. Describe typical BA team roles and reasons for their failures.

When it comes to getting the BA job done, it tends to fall to a BA team. For firms that
employ BA teams the participants can be defined by the roles they play in the team effort.
Some of the roles BA team participants undertake and their typical background are presented

in table 4.2

Title or Funclion

“.IJIL‘- n'f.“'bl"r;ll 1 il {11}

Background or Skills of

Part it.'l']ml il

Analytics Modeler
Analvtics Process

Dresignes

.-‘m:l|:.lir:~ .-"m:ﬂ_wt

BA Team Head

Husiness Daomain
Expert

Lrata Manager
lrnplementation
Specialist

Monitoring Analyst

Develop and maintain predictive and
forecasting models to provide insight,
1?'(-»'44:11:- and enforce reusahle Processes
to reduce BA execution tme.

Hl,'-iE'l-clllr_] to BA illl:lllil"il_"\' IIJ":,IIII I.LIIII'1ikIIIil|
Aredas '.'.'i1|1i|| the finn 1o Eiin i||:iit_1||r,

Provide leadership to BA team, define
strategies and tactics to ensur i pre <
|.l1|."-i|fH'.".-‘-i EH'I"II{IFIII.HH'I‘: .L1II:I Ir'||lZ'I'|.H'I‘

with management.

Fravide husiness F\.‘l‘:-l'—l'il-"l'nl,"F' to ensure
relevance of insight, help interpret
business measures and the meaning of
clata.

Ensure data availability and access while
iy costs

Ensure 1':'|_l‘|'i|'| and robwst model
deployment to reduce time in interface,

Identify, establish, and enforee common
anahetics to he nsed to measnre value
anil optinriec effint,

Statistics, operation research,
analvtic modeling,

:\I.Lnagmurwlf comsultant, process
llJEl|.‘l|'_I-|Ll_:_£. 8 sle s d{'mf_-’;u..
Hq-purlmg. |;-|m1.~|u 211 m:-|.'.-1||g.
commumnicabing, :1||||1>1'rn'i<|i||g
customer service.

BA manager or administrator.

Business experience in the area
where the problem or opportunity

exists.

Lata moedeling or warehousing,
L'wc])r_'rjom-:_' in data r_|1|:|]1'T_v
priesses.

Information sysleln and data
warchousing expertise, enterprise
architecture EXPETIENCE.
Management and BA expert,
'I'I'l'.‘flif"ﬁ\."." anel financial rnn(|4=|1'ng.
Process |]r_~a"iau|. and team

mienboring.

*Source: Adapted from Stubbs (2013), pp.137-149; Stubbs
(2011) Table 3.3; Laursen and Thorlund (2010), p.15.

Table 4.2 BA Team Participant Roles*

s nn . — o

Aligning BA teams to achieve their tasks requires collaboration efforts from team members and
from their organizations. Like BA teams, collaboration involves working with people to achieve
a shared and explicit set of goals consistent with their mission. BA teams also have a specific
mission to complete. Collaboration through teamwork is the means to accomplish their mission.
Team members’ need for collaboration is motivated by changes in the nature of work (no more
silos to hide behind, much more open environment, and so on), growth in professions (for
example, interactive jobs tend to be more professional, requiring greater variety in expertise
sharing), and the need to nurture innovation (creativity and innovation are fostered by
collaboration with a variety of people sharing ideas). To keep one’s job and to progress in any
business career, particularly in BA, team members must encourage working with other members
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inside a team and out. For organizations, collaboration is motivated by the changing nature of
information flow (that is, hierarchical flows tend to be downward, whereas in modern
organizations, flow is in all directions) and changes in the scope of business operations (that is,
going from domestic to global allows for a greater flow of ideas and information from multiple
sources in multiple locations).

How does a firm change its culture of work and business Operations to encourage collaboration?
One way to affect the culture is to provide the technology to support a more open, cross-
departmental information flow. This includes email, instant messaging, wikis (collaboratively
edited works, like Wikipedia), use of social media and networking through Facebook and
Twitter, and encouragement of activities like collaborative writing, reviewing, and editing
efforts. Other technology supporting collaboration includes webinars, audio and video
conferencing, and even the use of iPads to enhance face-to-face communication. These can be
tools that change the culture of a firm to be more open and communicative. Reward systems
should be put into place to reward team effort. Teams should be rewarded for their performance,
and individuals should be rewarded for performance in a team. While middle-level managers
build teams, coordinate their work, and monitor their performance, senior management should
establish collaboration and teamwork as a vital function.

Reasons for failure

Despite the collaboration and best of intentions, BA teams sometimes fail. There are many
reasons for this, but knowing some of the more common ones can help managers avoid them.
Some of the more common reasons for team failure are presented in Table 4.3. They also
represent issues that can cause a BA program to become unaligned and unproductive.

L e L R e R e e

Eeason for Failure Deseriptions

Lack of Communication It is nat enmu_:h to come up with valnahle information for decision-
lll.IJ\lIJif and to find business lPIJ]HJrLIJJllliLZS in data. That informaticn
must be sharecl with users, clients, and evervone within a finm for
henefit to come fram it. Tt is only when analvtics show a tangible and
beneficial outeome that they are considered business analviics (BAL
If those results are not communicated on a continual basis, BA teams
can be perceived to provide less value to the organization.

Failure to Deliver Naot every BA team will be able to deliver valned information if the
team lacks the ability or resources to deliver needed answers and
information. The greater the number of BA team failures, the greater
are the chances that the team will be eliminated,

Lack of Justification BA teams reguire resonree allocations. Those allocations come from
other departments that supposedly benefit from BA eontributions.
Without the role of BA and its l'untr-n[i:ﬂ contribations ta a firm |‘n=-ing
clearly .‘iE‘I:'”l'(I out, users might not associate the ongoing efforts of a
BA team as being worth the money spent on them.

Fail to Provide Yaloe BA teams have to sell their roles and suggested solutions or ideas
Without a clear 1||'.r||=r-:T;mr|i1||; ol value for l'n'm-'-l'.ii;ﬂ nsers, the team
faces a hard sell.

Inability to Prove Success BA teams need to decument and measure the mpact of their ideas
and suggestions. Without that prool. potential users might not suppart
future BA efforts,

*Source: Adapted from Elynn (2008) pp. 99-106 and Stubbs
(2011) p. 89.
Table 4.3 Reasons for BA Team Failures#
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2. Explain why establishing an information policy is important.

The information policy specifies organizational rules for sharing, disseminating, acquiring,
standardizing, classifying, and inventorying all types of information and data. It defines the
specific procedures and accountabilities that identify which users and organizational units can
share information, where the information can be distributed, and who is responsible for updating
and maintaining the information. In small firms, business owners might establish the employed
in businesses. It is specifically focused on promoting data privacy, data security, data quality,
and compliance with government regulations. Such information policy, data administration, and
data governance must be in place to guard and ensure data is managed for the betterment of the
entire organization. These steps are also important in the creation of database management
systems information policy. For larger firms, data administration may be responsible for the
specific policies and procedures for data management (Siegel and Shim, 2003, p. 280).
Responsibilities could include developing the information policy, planning data collection and
storage, overseeing database design, developing the data dictionary, as well as monitoring how
information systems specialists and end user groups use data. A more popular term for many of
the activities of data administration is data governance, which includes establishing policies and
processes for managing the availability, usability, integrity, and security of the data

11. Describe how data can be scrubbed.

Business analytics, if relevant, is based on data assumed to be of high quality. Data quality refers
to accuracy, precision, and completeness of data. High-quality data is considered to correctly
reflect the real world in which it is extracted. Poor quality data caused by data entry errors,
poorly maintained databases, out-of-date data, and incomplete data usually leads to bad
decisions and undermines BA within a firm. Organizationally, the database management systems
(DBMS, mentioned in Chapter 3) personnel are managerially responsible for ensuring data
quality. Because of its importance and the possible location of the BA department outside of the
management information systems department (which usually hosts the DBMS), it is imperative
that whoever leads the BA program should seek to ensure data quality efforts are undertaken.
Ideally, a properly designed database with organizationwide data standards and efforts taken to
avoid duplication or inconsistent date elements should have high-quality data. Unfortunately,
times are changing, and more organizations allow customers and suppliers to enter data into
databases via the Web directly. As a result, most of the quality problems originate from data
input such as misspelled names, transposed numbers, or incorrect or missing codes. An
organization needs to identify and correct faulty data and establish routines and procedures for
editing data in the database. The analysis of data quality can begin with a data quality audit,
where a structured survey or inspection of accuracy and level of completeness of data is
undertaken. This audit may be of the entire database, just a sample of files, or a survey of end
users for perceptions of the data quality. If during the data quality audit files are found that

have errors, a process called data cleansing or data scrubbing is undertaken to eliminate or repair
data. Some of the areas in a data file that should be inspected in the audit and suggestions on how
to correct them are presented in
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lable 4.6.

Data Inspection
Ttems

Deseription and Cleansing/Serubbing Recommendation

Current Data

Con 1p|-9 Leness
Felevanee
Duplication

Outliers

Inconsistent
YValues

Coding

Chesels to moake sure the claba is eurrent. IF it is ont of date. remove it.

Checlk to zee if there is missing data. TF mare than 509 is missing, remove the
entire file from the database,

Checle to see if the data is oo longer relevant for the purpose for which it was
collected, I its oo longer relevant, consider removing it from the database,
Checl to see il duplicate data files exist in the database, Remove duplicate data,
Check for extreme values [outliers) in quantitative data files for possible errors in
data cocding. Remove fromn the data Ble any suspected of being in errar, or repair
|,|I|_'1_J:||,:-|.

I clata fields contain both characters and real numbers data where only

characters or numbers should be r—\cl'ulnrp |'r—l'|:11'|"ing1|w- data

If suspicious or unkuown coding of data exists in data files, remove from the
database or |'('J_:li|'il' the |'|'||'.|i|'|'5" of data.

Table 4.6 Quality Data Inspection Items and

Recommendations

12. Explain what change management involves and what its relationship is to BA.
Change management is defined as an approach for transitioning the organization (individuals,
teams, projects, departments) to a changed and desired future state (Laudon and Laudon, 2012,

pp. 540-542). Change management is a means of implementing change in an organization, such
as adding a BA department (Schermerhorn 2001, pp. 382-390). Changes in an organization can

be either planned (a

result of specific and planned efforts at change with direction by a change

leader) or unplanned (spontaneous changes without direction of a change leader). The
application of BA invariably will result in both types of changes because of BA’s specific

problem-solving role

(a desired, planned change to solve a problem) and opportunity finding

exploratory nature (i.e., unplanned new knowledge opportunity changes) of BA. Change
management can also target almost everything that makes up an organization (see Table 4.7).

Change Target

IDescriptiom

Culture

This represents the changing values and norms of the individwals and
groups that make upe the organization. BA has to sell itself in soone
sitvations. build trost, and alter decision-malang. Tt often reguoires a
different culture of thinking about decision-making.

Orrganization Stracture This is the changing organizational lines of authority and comarmuanication.

Fersonmnel

Technalogy

The cross—cle partmemtal nature of BA positicns may provide information
that changes the opgranization and alters relationships and tasks.

BaA information abowt the need [or human resource changes in attitudes
and skills can mandate changes that permit an organization to achiswe
higher business performance lewvels.,

BaA aoalyvsis meigha find that some job designs, specifications, and
descriptions that em plovees perform need to have their objectives and goals
changed to achiewve higher business performance levels.

Ba analysis might fimd informaticn system technology used in the design
and workflow that integrate emplovees and equipment into operating
systems and reqguire change bo achieve higher business performance lewels.

*Sowrce: Adapted from Figure 7 in Schniederjans and Cao

(2002), pp. 261.
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It is not possible to gain the benefits of BA without change. The intent is change that involves
finding new and unique information on which change should take place in people, technology
systems, or business conduct. By instituting the concept of change management within an
organization, a firm can align resources and processes to more readily accept changes that BA
may suggest. Instituting the concept of change management in any firm depends on the unique
characteristics of that firm. There are, though, a number of activities in common with successful
change management programs, and they apply equally to changes in BA departments, projects,
or teams. Some of these activities that lead to change management success are presented as best
practices in Table 4.8.

Best Practice Deseription

Champion Change is scary business for some, and a strong leader for change can
champion the change effort, calming fears and explaining the need for
change. The champion also helps direct efforts, mativate change, and keep

the change activities on track

Clearly Stated Goals Any type of change should be elearly defined, including what the changes
are, which personnel have to change, and what the processes involve and
how they affect technalogy. This would alsa include deadlines needed ta
keep the change effort on track,

Good Communication  To aveld resistance to change {a natural norm to anyithing that is new), it is
useful to help those facing the change understand its value through elfective
and repeated communications, keeping them informed on progress and
casing foars

Measured Any goals stated prior to the launch of change can be used to measure

Performance performance during the changeover period. Seeing business performance
imnprove with changes can motivate further change and support by those
impacted.

Senior Management Critical to all BA departments. projects, or teams is the need for senior

Suppart management to support change efforts. Sometimes that support is in direct
dollars, and sometinmes it's in ]<'1|-:li||g.|| |ll|crrll_\ o get resources needed for
BA waork.

Table 4.8 Change Management Best Practices

Structuring a BA department, undertaking a BA project, or setting up a BA team within an
organization can largely determine successfulness in aligning resources to achieve information-
sharing goals. In this chapter, several organization structures (functional, matrix, and centralized)
were discussed as possible homes for BA resource groupings. The role of BA teams as an
important organizational resource aligning tool was also presented. In addition, this chapter
discussed reasons for BA organization and team failures. Other managerial issues included in
this chapter were establishing an information policy, outsourcing business analytics, ensuring
data quality, measuring business analytics contribution, and managing change. Once a firm has
set up the internal organization for a BA department, program, or project, the next step is to
undertake BA. In the next chapter, we begin the first of the three chapters devoted to detailing
how to undertake the three steps of the BA process.

Discussion Questions

1. The literature in management information systems consistently suggests that a decentralized
approach to resource allocation is the most efficient. Why then do you think the literature in BA
suggests that the opposite —a centralized organization—is the best structure?

2. Why is collaboration important to BA?

3. Why is organization culture important to BA?

4. How does establishing an information policy affect BA?
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5. Under what circumstances is outsourcing BA good for the development of BA in an
organization?

6. Why do we have to measure BA contributions to an organization?

7. How does data quality affect BA?

8. What role does change management play in BA?

9.Explain why business analytics are important in solving business problems.

10.Explain why business analytics are important in identifying new business initiatives.
11.Describe the kinds of questions business analytics can help answer.

12.Explain how business analytics can help an organization achieve a competitive advantage.
13.Explain different types of competitive advantages and their relationship to business analytics.
14.Explain the importance of business analytics for a business organization.

15.Describe the differences between BA programs, projects, and teams and how they are used to
align BA resources in firms.

UNIT-3
UNIT 111 DESCRIPTIVE ANALYTICS 9
Introduction to Descriptive analytics - Visualising and Exploring Data - Descriptive Statistics -
Sampling and Estimation - Probability Distribution for Descriptive Analytics - Analysis of
Descriptive analytics

1. What is descriptive analytics?

Descriptive Analytics is the examination of data or content, usually manually performed, to
answer the question “What happened?” (or What is happening?), characterized by traditional
business intelligence (BI) and visualizations such as pie charts, bar charts, line graphs, tables, or
generated narratives. Descriptive analytics is a statistical method that is used to search and
summarize historical data in order to identify patterns or meaning.

2.How does descriptive analytics work?

Data aggregation and data mining are two techniques used in descriptive analytics to discover
historical data. Data is first gathered and sorted by data aggregation in order to make the datasets
more manageable by analysts. Data mining describes the next step of the analysis and involves a
search of the data to identify patterns and meaning. Identified patterns are analyzed to discover
the specific ways that learners interacted with the learning content and within the learning
environment.

3.list the examples of Descriptive analytics

e Traffic and Engagement Reports

e Financial Statement Analysis

e Financial statements are periodic reports that detail financial information about a business
and, together, give a holistic view of a company’s financial health.

e Demand Trends

4. What is visualization of data?
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Visualization allows business users to recognize relationships between the data, providing
greater meaning to it. Exploring these patterns helps users focus on specific areas that require
attention in the data, so that they can identify the significance of those areas to drive their
business forward.

5. What are the Features of Data Visualization?

It is interactive and exposed trends,

It contributes a viewpoint, narrates a story and describes the process,

It applies animation and real images,

It fixes data into meaning and conserves time,

It grants access to raw data and extracts meaningful, knowledgeable insights.

6. What is Descriptive Statistics?

Descriptive statistics are brief descriptive coefficients that summarize a given data set, which
can be either a representation of the entire population or a sample of a population.
Descriptive statistics are broken down into measures of central tendency and measures of
variability (spread).

7.What is meant by variate?

A variate or random variable is a quantity or attribute whose value may vary from one unit of
investigation to another. For example, the units might be headache sufferers and the variate
might be the time between taking an aspirin and the headache ceasing.

8.List the types of variate
e Qualitative or nominal; described by a word or phrase (e.g. blood group, colour).

e Quantitative; described by a number (e.g. time till cure, number of calls arriving at a
telephone exchange in 5 seconds). Quantitative data can be: Discrete: the variate can
only take one of a finite or countable number of valuese (e.g. a count) Continuous: the
variate is a measurement which can take any value in an intervale of the real line (e.g. a
weight).

Ordinal; this is an "in-between™ case. Observations are not numbers but they can be
ordered (e.g. much improved, improved, same, worse, much worse).

3. What is frequency?
The frequency of a value is the number of observations taking that value. A frequency table
is a list of possible values and their frequencies.

10.The numbers of accidents experienced by 80 machinists in a certain industry over a period of
one year were found to be as shown below. Construct a frequency table and draw a bar chart.
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Solution

Number of Frequency
accidents

0

Barchart

Mumiber of accidents in one year

T T
I i

T T T
- | & 5 8

Mumber of accidents

4. What is Continuous data- histograms?

When the variate is continuous, we do not look at the frequency of each value, but group the
values into intervals. The plot of frequency against interval is called a histogram. Be careful
to define the interval boundaries unambiguously.

5. Draw a frequency table for the following data
There are the left ventricular ejection fractions (LVEF) for a group of 99 heart transplant
patients. Construct a frequency table and histogram.
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Frequency table

LVEF Frequency
245-345 1
345-445 1
445-545 3
545-645 13
64.5-745 45
74.5-84.5 36

Histogram
Histogram of LVEF

Note: 1if the interval lengths are unequal, the heights of the rectangles are chosen so that
the area of each rectangle equals the frequency 1.e. height of rectangle = frequency +
interval length.

6. What is Normally distributed data?
The histogram is bell-shaped, like the probability density function of a Normal distribution. It
appears, therefore, that the data can be modelled by a Normal distribution. (Other methods for
checking this assumption are available.) Similarly, the histogram can be used to see whether data
look as if they are from an Exponential or Uniform distribution.
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7. What is meant by Very skew data?
The relatively few large observations can have an undue influence when comparing two or
more sets of data. It might be worthwhile using a transformation e.g. taking logarithms.

3%
30
Froquency

20

I-|_ 1|_L|_|H.I-I

o 200 00
Time till falure (hrs)

8. What is meant by Bimodality?
This may indicate the presence of two subpopulations with different characteristics. If the
subpopulations can be identified it might be better to analyse them separately.

50 B 70 S0 W 100 10 120 130 40

Time till failure (hrs)

9. What is meant by Outliers?
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The data appear to follow a pattern with the exception of one or two values. You need to
decide whether the strange values are simply mistakes, are to be expected or whether they are
correct but unexpected. The outliers may have the most interesting story to tell.

-l -

]
Frequiency

= -

m -

o = —

1‘:1 5‘: Bltl ":0 !I:l il: Jlltl '.'Jl '5.0 '!I:\ 'd::
Time till failure (hrs)

16.What are the measures of descriptive statistics?

- Descriptive Statistics

The following measures are used to describe a data set:

O Measures of position (also referred to as central tendency or
location measures).

0 Measures of spread (also referred to as variability or dispersion
measures).

2 Measures of shape.

17. What is measures of position?
A measure of position determines the position of a single value in relation to other
values in a sample or a population data set. Unlike the mean and the standard
deviation, descriptive measures based on quantiles are not sensitive to the influence of a
few extreme observations. It comprises of
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Mean: The average value in a dataset.
Median: The middle value in a dataset.
Mode: The most frequently occurring value(s) in a dataset.

18. Define Mean.

Mean is the average of the given set of values. It denotes the equal distribution of values for a
given data set. Mean = (Sum of all the observations/Total number of observations)

Example of Mean: Marketers often calculate the mean revenue earned per advertisement so they
can understand how much money their company is making on each ad.

19.What is arithmetic mean?
Arithmetic mean is the total of the sum of all values in a collection of numbers divided by the
number of numbers in a collection. It is calculated in the following way:

Xy T Xy tie. TX5
n

Arithmetic mean =

20.Geometric mean is an nth root of the product of all numbers in a collection. The formula for
the geometric mean is:

Geometric mean = li/X1 X Xy X...X X

21. Compute Arithmetic mean and geometric mean.

Jim wants to find a stock for investment. He is a big fan of Apple Inc. He knows that the
company has strong financials. However, to ensure that this investment will bring him a
substantial return, he has decided to check how the stock performed in the past. He decides to
find the average price of Apple’s share price for the past five months. He gathered the monthly
company’s stock prices from January 2018 to June 2018 and found the monthly returns. The
stock prices and returns are summarized in the table below:



https://corporatefinanceinstitute.com/resources/knowledge/finance/what-is-a-stock/�
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Stock Price Return (%%) Return (decimal)

December 167.90 N/A

January 166.11 -1.07% .99
February 176.72 6.39% .06
March 167.14 -5.42% .95
April 164.63 -1.50% .98
May 186.15 132.07% A3
June 185.11 -0.56% .99

Solution:
The formula used for the calculation would be the following:

—1.07% + 6.39% — 5.42% — 1.50% + 13.07% — 0.56%

Arithmetic mean = 6 = 1.82%

The geometric mean is equal to:

Geometric mean = ¥0.99 X 1.06 X 0.95 X 0.98 X 1.13 X 0.99 = 1.0164 or 1.64%

22. What is median?
Median is the middle number in a sorted list of numbers. To determine the median value in a
sequence of numbers, the numbers must first be sorted, or arranged, in value order from lowest
to highest or highest to lowest.
e Imagine that you have an e-commerce Site. Ex: Meesho
You are interested in offering the product that best suits them.
In order to do this, you have asked your clients for their personal financial situation
You find out that:
98% of your customers have a monthly wage between 10000 and 30000.

23. Define mode.
The mode is the value that appears most frequently in a data set.
Example:3, 3, 6, 9, 16, 16, 16, 27, 27, 37, 48
e Imagine you own a handmade jewelry on-line business.
e You are planning to launch a new product, but you are not sure whether it should be a
necklace or a bracelet.
After a Market study, you conclude that:
60% of people Who is buying handmade jewelry buy necklaces.
20% buy bracelets.
You then decide to launch a new necklace

24 What are measures of spread?
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Measures of spread describe how similar or varied the set of observed values are for a particular
variable (data item). Measures of spread include the range, quartiles and the interquartile
range, variance and standard deviation.

25. Define range.
The range is the size of the smallest interval (statistics) which contains all the data and
provides an indication of statistical dispersion. It is measured in the same units as the data.
Since it only depends on two of the observations, it is most useful in representing the dispersion
of small data sets.

26.L.ist descriptive statistics with examples.

Statistics

Computation (in
Data Set)

Application
Area

Example

Application
MNotes

N ar Count

Sum

Mean

Median

Made

Maximum/
Minimumm

Mumber of values.

Total of the vahies
in the entire data
sl

Average of all

‘\r'l]llll'!‘:.

I'»[Id]:ulm value
in the data set

-.'.]T:i]]':_l{‘d tromn
high to low,

Mast common
valne in the data
sel,

Largest and
\lll:]]'ll_'.'il 'l'il'llll..,':\
respectivi I:'r

Anv.

["iut||||;-_f|[]u'
|1|i-:|[1ui|11 in the
distribution of
tlatz.

Where values are
Lighly repeated in
the data set,

To conceptualize
thie -_-.E‘.lrl_':]r_] af the
data’s distribution

27. When to use Stratified Random Sampling?

Sample size of
il COMPany s
transactions

I:]II I'ill% i ]Illrl]1|1.

Total sales for a
COTHpRNY,

Aven: lg( 3 :r:i]l. 5 ]_H T
IIIIZIf'I1]I.

Total income
[or cdtizens ol a
l'.'\:l'|.|[]t]':-".

Fixed annnal
salaries where a
limited number
ol wage levels are
e,

Largest ancd
simallest sales in
a dav,

Useful in lnowing
how many items
wWere |.|5'(."L] in

the statistics
computations,

Uselnl in knowing
thie total value,

Useful in
u:xLE|I1|r11|1__{ thie
central tendency
|;||‘1| Tal r_]ulu. get,

Useful in finding
the polnk where
30 pereent of the
clata is above and
bl

=eful in
declaring a
common value in
||i;__[||l}' repetitive
clata sets.

Useful in
providing a scope
ar enil prints in
the data.

e Stratified random sampling is an extremely productive method of sampling in situations
where the researcher intends to focus only on specific strata from the available population
data. This way, the desired characteristics of the strata can be found in the survey sample.
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e Researchers rely on this sampling method in cases where they intend to establish a
relationship between two or more different strata. If this comparison is conducted
using simple random sampling, there is a higher likelihood of the target groups being not
equally represented.

Samples with a population which are difficult to access or contact, can be easily be
involved in the research process using the stratified random sampling technique.

The accuracy of statistical results is higher than simple random sampling since the
elements of the sample and chosen from relevant strata. The diversification within the
strata will be much lesser than the diversification which exists in the target population.
Due to the accuracy involved, it is highly probable that the required sample size will be
much lesser and that will help researchers in saving time and efforts

28.Distinguish Cluster sampling from stratified sampling

Cluster sampling Stratified sampling

Elements of a population are randomly The researcher divides the entire population into even
selected to be a part of groups (clusters). segments (strata).

Members from randomly selected clusters are a Researchers consider individual components of the
part of this sample. strata randomly to be a part of sampling units.

Researchers maintain homogeneity between

Researchers maintain homogeneity within the strata.
clusters.

The researchers or statisticians primarily decide the

Researchers divide the clusters naturally. L
strata division.

The key objective is to minimize the cost The key objective is to conduct accurate sampling, along
involved and enhance competence. with a properly represented population.

29. Distinguish probability sampling from non-probability sampling

Probability sampling involves random selection, allowing you to make strong statistical
inferences about the whole group.

Non-probability sampling involves non-random selection based on convenience or other
criteria, allowing you to easily collect data.

30. What is quota sampling?

Quota sampling is one of the methods of non-probability sampling methods in which the
researcher generates a sample involving individuals that represent the population. Here, the
researcher will choose the individual based on specific qualities and traits.



https://www.scribbr.com/methodology/sampling-methods/#probability-sampling�
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31. What are the two types of quota sampling?

The two types of sampling are:
Controlled quota sampling
Uncontrolled quota sampling

32.What are the advantages of quota sampling?

The advantages of quota sampling are:
Saves money
Saves time
Convenient for research purposes
Exactly represent the population of interest

33.Mention a few characteristics of quota sampling?

A few characteristics of quota sampling are:
The sample represents the whole population
It aims to achieve the best representation of respondents in the final sample.
During the research process, the researcher divides the population into subgroups.

34. Define confidence interval.

A confidence interval is some subset of random variable space with which someone can say
something like, “l am 95% sure that the true population mean is between plow and phi .” In this
section, we discuss how a confidence interval is defined and calculated. The confidence interval
is defined by a percent. This percent is called (1-2a). So if a=0.05, then you would have a 90%
confidence interval. The concept of a confidence interval is illustrated in graphical terms in
Figure 6.4.

(1-2a)% of area

| ()%

of area of area

Confidence interval = (sample statistic) £ [(confidence coefficient) x (standard error of the
estimate)]

43




Jeppiaar Engineering College Department of Management Studies

35.What is meant by sample statistic in Confidence interval?

The sample statistic in the confidence interval can be any measure or proportion from a sample
that is to be used to estimate a population parameter, such as a measure of central tendency like a
mean.

36. What is meant by confidence coefficient?

The confidence coefficient is set as a percentage to define the degree of confidence to accurately
identify the correct sample statistic. The larger the confidence coefficient, the more likely the
population mean from the sample will fall within the confidence interval.

37. What is Frequency Theory of probability?

It basically states that, through a large number of trials, the relative frequency outcome of an
event, A, can be used to determine the probability of A, represented here as P(A). This
probability is based on

experiential observations, and it is assumed that the experiment accurately represents the
possible behaviors that are being observed. The probabilities that are determined using this
approach are based on past observations that are converted into probabilities to be used

in the future. Because the probabilities are based on past events, we sometimes refer to these
probabilities as being posteriori probabilities.

38. Using Frequency Theory, what is the probability that a food server will be tipped an amount
that will fall in the tip class interval of $8 to $9.99 based on the following collection of data from

a food server’s experiences at the restaurant?
Number of Customers

Tips Whao Tipped
56 to S7.49 Sl
S5 to $59.99 120
$10 to $12.99 30
Total 200
Answer: The relative frequency of the class interval of $8-$9.99 is 120 out of 200. If we assume
the 200 tip experiments recorded are sufficient to accurately describe all tip behavior of the

customers for the specific server, Frequency Theory holds that the probability of a tip between
$8 and $9.99 being given to that server is 0.60, or 60 percent (120 / 200 = 0.60).

39.What is Principle of insufficient Reason?

The Principle of Insufficient Reason states that each possible outcome in an experiment is
equally probable if there is no evidence to challenge the assumption. Alternatively, if there is no
reason to prefer one outcome over another, each outcome is equally likely or has the same
probability. To determine probabilities using this principle, we must logically abstract the
decimal value probabilities by dividing the frequency of occurrence by the total number of
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possible outcomes. Because there is no evidence to support that any of the possible outcomes is
any more probable to occur than the rest, each will be given an equal probability.

40. A stock broker must select one stock to invest in out of a sample of four stocks. The stock
broker is unfamiliar with the four sample stocks.

What is the probability that the stock broker will pick the best stock out of the four?

Answer: Assuming that there is only one “best” stock in the sample of four, and because there is
one chance out of four to

obtain it, the probability of choosing the best one out of four is 0.25 (1 /4 = 0.25). In this
problem, each of the four is equally likely to be the best stock, because no additional information
on the stocks is available.

41. What is subjective approach to probability?

In the subjective approach to probability, estimation of probabilities is based on personal opinion
or judgment. Under this approach, we assume that an individual’s subjective judgment may be as
accurate as or better than any other objective approach. BA analysts, whose subjective expertise
is combined with the objective frequency information provided by a database, can combine these
sources to greatly improve probability estimates for decision-making.

42. List the parametric tests used in BA.

Access to Exeel
Function

Access to SPSS

Test Statistic .\pplir:ili{lll Ares Function

F-Test Two
Sample for
Variances

t-test: Pairecl
Two Sample
Means

L-test: Two
Sample Means

ANOVA: Single

Fartor

Compares the variances
r-|'|'|'|I| [ARTH) '\'illl'll]lf—'\' to see
if they are from the same
prabability distribution

l:.:|_||||l1;lr|_'-; the mean
wvalues from bwo samples
to see if they come from
the same probability
distribution

Compares the mean
values from two
l1|;l||||;||in||.-: ton see il they

have the sane probability

distribution

Compares the variance
between and within twa
Or more 5.1[]]|3J('5 o see

if’ the samples are drawm
from the same probability
distributicn

Analyze = Compare
Means = (Jm—--“':l_\'
ANOYA

.'k.‘ll;L'_'\-'/l.' = (.'J.:lllll:lill'l‘
Memans > Paired
S;LJJL|J|:':.' t-lest

For samples sizes above
30: Analvze = Compare
Weans = Paired
Samples t-test

Analyze = Compare
Means = ﬂlu--“'-.l_\.'
ANOVA

Drata Analysis = F-Test
Two §.|n|11||- for Variances

Data .-\.||.||_'| wig = L-test:
Paired Two Sample
Means

Data Analvsis > Z-test:
Two Sample Means

Drata Analvsis = ANOWVA:

Single Factor

Table A.2 Common Parametric Statistical Tests and
Software Access Information

43. List non-parametric test
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Test Statistic Application Area

Binornial Test This test compares the ohserved frequencies of the two categories of
a dichotomous variable to the frequencies that are expected under a
binomial distribution with a specified probability parameter ().
Chi-Square This test (nsed often fora goadness-of-fit test) compares the observed
and expected frequencies ineach catepory of a distribution to test that
all categories contain the same proportion of values or to test that each
calegory containg a user-specified proportion of values,
Kolmogorov-Smnirnow Multiple versions of this test can be applied to differing comparative
(One-VWay) analvses. The one-way procedure compares the observed cumulative
distribution function for a variable with any specified theoretical
distribution,
Wileoxon Signed-Rank  Multiple versions of this test can he applied to differing comparative
analvses. This Lest is applicable when two samples (bwo populations)
are |'|-'L'4[|-|J (oot ine |+-1!-H||||r-'||l I, Thn—- test is :||-E'i::[|||-r| |l:!-{'||||||.1.|,l'|-' SCTHE 11
matched pairs of ranked or ordina data from twvo populations.
A runt 15 a sequence of like observations. This tests whether the order of
oecurrence of bwo values of a variable is random. A sample with too many
or too few nms suggests that the sample is not random

Table A.4 Common Nonparametric Statistical Tests and
Software Access Information

Part- B
1. Discuss the Importance of Data Visualization

Data visualization is essential to assist businesses in quickly identifying data trends, which would
otherwise be a hassle. The pictorial representation of data sets allows analysts to visualize
concepts and new patterns. With the increasing surge in data every day, making sense of the
quintillion bytes of data is impossible without Data Proliferation, which includes data
visualization. Every professional industry benefits from understanding their data, so data
visualization is branching out to all fields where data exists. For every business, information is
their most significant leverage. Through visualization, one can prolifically convey their points
and take advantage of that information. A dashboard, graph, infographics, map, chart, video,
slide, etc. all these mediums can be used for visualizing and understanding data. Visualizing the
data enable decision-makers to interrelate the data to find better insights and reap the importance
of data visualization, which are:

1. Analyzing the Data in a Better Way

Analyzing reports helps business stakeholders focus on the areas that require attention. The
visual mediums help analysts understand the key points needed for their business. Whether it is a
sales report or a marketing strategy, a visual representation of data helps companies increase
their profits through better analysis and better business decisions.

2. Faster Decision Making

Humans process visuals better than any tedious tabular forms or reports. If the data
communicates well, decision-makers can quickly take action based on the new data insights,
accelerating decision-making, and business growth simultaneously.
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3. Making Sense of Complicated Data

Data visualization allows business users to gain insight into their vast amounts of data. It benefits
them to recognize new patterns and errors in the data. Making sense of these patterns helps the
users pay attention to areas that indicate red flags or progress. This process, in turn, drives the
business ahead.

2. What is data visualization? Explain the Purpose of Data Visualization?
The science of data visualization

The science of data visualization comes from an understanding of how humans gather and
process information. Daniel Kahn and Amos Tversky collaborated on research that defined two
different methods for gathering and processing information. System 1 focuses on thought
processing that is fast, automatic and unconscious. This method is frequently used in day-to-day
life and helps accomplish:

reading the text on a sign;

solving simple math problems, like 1+1;

identifying where a sound is coming from;

riding a bike; and

determining the difference between colors.
System 2 focuses on slow, logical, calculating and infrequent thought processing. This method is
used in one of the following situations:

reciting a phone number;
solving complex math problems, like 132 x 154;
determining the difference in meaning between multiple signs standing side by side; and

understanding complex social cues.

Data visualization tools and vendors
Data visualization tools can be used in a variety of ways. The most common use today is as a

business intelligence (BI) reporting tool. Users can set up visualization tools to generate

automatic dashboards that track company performance across key performance indicators (KPIs)
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and visually interpret the results.The generated images may also include interactive capabilities,
enabling users to manipulate them or look more closely into the data for questioning and
analysis. Indicators designed to alert users when data has been updated or when predefined
conditions occur can also be integrated.Many business departments implement data visualization
software to track their own initiatives. For example, a marketing team might implement the
software to monitor the performance of an email campaign, tracking metrics like open rate, click-
through rate and conversion rate.As data visualization vendors extend the functionality of these
tools, they are increasingly being used as front ends for more sophisticated big data
environments. In this setting, data visualization software helps data engineers and scientists keep
track of data sources and do basic exploratory analysis of data sets prior to or after more detailed
advanced analyses.The biggest names in the big data tools marketplace include Microsoft, IBM,
SAP and SAS. Some other vendors offer specialized big data visualization software; popular
names in this market include Tableau, Qlik and Tibco.

The purpose of data visualization is pretty clear. It is to make sense of the data and use the
information for the organization’s benefits. That said, data is complicated, and it gains more
value as and when it gets visualized. Without visualization, it is challenging to quickly
communicate the data findings and identify patterns to pull insights and interact with the data
seamlessly. Data scientists can find patterns or errors without visualization. However, it is crucial
to communicate data findings and identify critical information from them. And for

this, interactive data visualization tools make all the difference.

. Data visualization strengthens the impact of messaging for your audiences and presents

the data analysis results in the most persuasive manner. It unifies the messaging systems
across all the groups and fields within the organization.

Visualization lets you comprehend vast amounts of data at a glance and in a better way. It
helps to understand the data better to measure its impact on the business and communicates
the insight visually to internal and external audiences.

Decisions can’t be made in a vacuum. Available data and insights enable decision-makers
to aid decision analysis. Unbiased data without inaccuracies allows access to the right kind of

information and visualization to represent that information and keep it relevant.
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Data visualization has the potential to solve many business issues. All businesses must

incorporate data visualization tools and reap transformative benefits in their critical areas of
operations.

3. Explain in detail the types of Data Visualization with a neat sketch. Also illustrate
with examples of data visualization.

Pie Chart Bar Chart Line Chart

&

Illl A

A common, but limited, visualization Used to categorize elements based

Best used to show trends across
used to show how a few dimensions on size. Can be ordered or unordered time intervals. Multiple lines can be
compare to one another and the based on the nature of the used to compare categories within a
whole. dimensions. dimension.

Treemaps Histogram Bullet Graph

= I —
: |||I Illl I

Atreemap breaks the whole intoits Histograms split a single continuous Abullet graph takes a bar chart and

parts using a quantitative measure to measure into bins, or groups, to adds additional elementsto create a
determine the size of each square. analyze distribution. compact way to analyze
performance against a goal or

threshold
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Box & Whisker

1,

A box and whisker plot shows the
range of values along with the

average and interquartile ranges.

Common general types of data visualization:

Charts
Tables
Graphs
Maps
o Infographics
o Dashboards

1. Bar Graphs

Bar graphs include data in the form of multiple categories, we can either make individual graphs
for each and every category or keep it in a single form through including multiple bars as one for
each category at each time label. These bars could be assigned side by side or accumulated on
top of each other. In order to make bar graph more effectively and easy to read, outline includes
orders of the bars should be chronological, fix time frames label at one axis and label other
guantities on other axes, data should not be placed from most to least or least to most but must be
in chronology. If you want to analyze data over time or the data is assembled in multiple
categories such as various industries, variety of food, and the progress of a company in the past 5
years, etc, a Bar Graph is the best choice.

2. Line Chart

Line graphs are also used for presenting data over time or classified data by category as bar
graphs. The only difference is that line graphs allow for refinement. If you want to present data
over very long time periods or continuously changing data, the line graph could be a solid choice
to consider. Most of the time it happens, we clearly don’t know how to fill data accurately in the
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time duration for which data is available, in that condition we are drawing nothing other than a
straight line. Though the rate of progress or decay between time duration is not linear up to a

remarkable extent, so line graphs must be used very delicately to avoid malformation of data.
3. Pie chart

It is a presentation of data visualization in the circular form or circular chart. It is one of the most
popular forms of data visualization, it can only be used when a smart portion of data add up to a
whole. For example, 40 % of the marks are considered to pass in an exam, which could be
displayed in the pie chart as it is indicating to 40 % out of the total 100 % of the marks. We can
convert the percentage to proportions or proportions to the percentage for this aim, additionally,
circle charts cannot be used to show an increase or decrease on their own. In case, if a pie chart
could be used to present the data over time, there is a need to make a new chart for each time
period and every measurement and display them together for comparison.

4. Quantagrams

The repeated pictogram or icon representation to show quantity is termed as Quantagrams, such
that A very common example to show the multi-character quantities using Quantagrams is the
number of people. You must have seen Quantagrams as classic male and female icons at the
doors of the restroom. This technique is suitable for small numbers, small percentages or
proportions. If we talk about pictograms, they are so simple and feel sound or reductive if they
get used for any severe issues or a large quantity. It would appear as minimized if a severe issue
is represented with simple sorted icons. We can opt Typography if we need to visualize data for
large statistics.

5. Typography

It is limited to certain cases where it can be accepted as the best solution provider, it is not
restricted to provide an old text-only solution, instead, it is intelligently used to achieve a
successful and effective piece of content. The data would be fit for typography if it is large or
greater than 100, never be a percentage of a whole or increase or decrease in percentage, and
can’t be compared to another number. In order to improve typography visualization, it can be
combined with a pictogram or icon that gives the viewer a clear visual picture with the context of
the subject matter of data and numbers.

4.Line charts. This is one of the most basic and common techniques used. Line charts display

how variables can change over time.

5.Area charts. This visualization method is a variation of a line chart; it displays multiple values
in a time series -- or a sequence of data collected at consecutive, equally spaced points in time.
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6. Scatter plots. This technique displays the relationship between two variables. A scatter

plot takes the form of an x- and y-axis with dots to represent data points.

7. Treemaps. This method shows hierarchical data in a nested format. The size of the rectangles
used for each category is proportional to its percentage of the whole. Treemaps are best used

when multiple categories are present, and the goal is to compare different parts of a whole.

8. Population pyramids. This technique uses a stacked bar graph to display the complex social

narrative of a population. It is best used when trying to display the distribution of a population.

Examples of data visualization
Common data visualization use cases
Common use cases for data visualization include the following:

Sales and marketing. Research from the media agency Magna predicts that half of all global
advertising dollars will be spent online by 2020. As a result, marketing teams must pay close
attention to their sources of web traffic and how their web properties generate revenue. Data
visualization makes it easy to see traffic trends over time as a result of marketing efforts.

Politics. A common use of data visualization in politics is a geographic map that displays the
party each state or district voted for.

Healthcare. Healthcare professionals frequently use choropleth maps to visualize important
health data. A choropleth map displays divided geographical areas or regions that are assigned a

certain color in relation to a numeric variable. Choropleth maps allow professionals to see how a

variable, such as the mortality rate of heart disease, changes across specific territories.

Scientists. Scientific visualization, sometimes referred to in shorthand as SciVis, allows
scientists and researchers to gain greater insight from their experimental data than ever before.

Finance. Finance professionals must track the performance of their investment decisions when
choosing to buy or sell an asset. Candlestick charts are used as trading tools and help finance

professionals analyze price movements over time, displaying important information, such as
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securities, derivatives, currencies, stocks, bonds and commodities. By analyzing how the price

has changed over time, data analysts and finance professionals can detect trends.

Logistics. Shipping companies can use visualization tools to determine the best global shipping

routes.

Data scientists and researchers. Visualizations built by data scientists are typically for the
scientist's own use, or for presenting the information to a select audience. The visual
representations are built using visualization libraries of the chosen programming languages and
tools. Data scientists and researchers frequently use open source programming languages -- such
as Python -- or proprietary tools designed for complex data analysis. The data visualization
performed by these data scientists and researchers helps them understand data sets and identify

patterns and trends that would have otherwise gone unnoticed.

3. Explain the steps to conduct simple random sampling.

STEPS TO CONDUCT SIMPLE RANDOM SAMPLING

V. N .
/ a
Make a | - ASSIER:2,
list | 01 sequential
'«.\ number
N\

\ Use random
Choqse 03 04 | number
sample size / generator

& QuestionPro
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Simple random sampling is defined as a sampling technique where every item in the population
has an even chance and likelihood of being selected in the sample. Here the selection of items
entirely depends on luck or probability, and therefore this sampling technique is also sometimes
known as a method of chances.

Simple random sampling is a fundamental sampling method and can easily be a component of a
more complex sampling method. The main attribute of this sampling method is that every sample
has the same probability of being chosen.

Researchers follow these methods to select a simple random sample:

They prepare a list of all the population members initially, and then each member is
marked with a specific number ( for example, there are nth members, then they will be
numbered from 1 to N).

From this population, researchers choose random samples using two ways: random
number tables and random number generator software. Researchers prefer a random number
generator software, as no human interference is necessary to generate samples.

Two approaches aim to minimize any biases in the process of simple random sampling:

. Method of lottery
Using the lottery method is one of the oldest ways and is a mechanical example of random
sampling. In this method, the researcher gives each member of the population a number.
Researchers draw numbers from the box randomly to choose samples.

. Use of random numbers

The use of random numbers is an alternative method that also involves numbering the
population. The use of a number table similar to the one below can help with this sampling
technique.

Random Number Table
1 69 24 a0 68 29 39
a7 23 70 59 79 4 a7
13 a4 s 71 12 =T=1 78
34 55 83 21 72 3 37
22 80 18 82 54 32 84
7 43 6 48 11 =]} 63
56 =Te] 36 o1 61 a5 15
49 65 50 14 51 33 89
ag 17 100 58 5 8 77
27 76 66 81 26 93 41

Simple random sampling formula

Consider a hospital has 1000 staff members, and they need to allocate a night shift to 100
members. All their names will be put in a bucket to be randomly selected. Since each person has
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an equal chance of being selected, and since we know the population size (N) and sample size
(n), the calculation can be as follows:

P=1- N-1/N.N-2/N-1....N-n/N-(n-1)

Cancelling=1-N-n/N

=n/N

=100/1000

=10%

4. Discuss simple random sampling with example. Also explain the advantages of
simple random sampling

Follow these steps to extract a simple random sample of 100 employees out of 500.

Make a list of all the employees working in the organization. (as mentioned above there
are 500 employees in the organization, the record must contain 500 names).

Assign a sequential number to each employee (1,2,3...n). This is your sampling frame
(the list from which you draw your simple random sample).

Figure out what your sample size is going to be. (In this case, the sample size is 100).

Use a random number generator to select the sample, using your sampling frame
(population size) from Step 2 and your sample size from Step 3. For example, if your sample
size is 100 and your population is 500, generate 100 random numbers between 1 and 500.

Advantages of simple random sampling

1. It is a fair method of sampling, and if applied appropriately, it helps to reduce any bias
involved compared to any other sampling method involved.
2. Since it involves a large sample frame, it is usually easy to pick a smaller sample size
from the existing larger population.
3. The person conducting the research doesn’t need to have prior knowledge of the data he/
she is collecting. One can ask a question to gather the researcher need not be a subject expert.
This sampling method is a fundamental method of collecting the data. You don’t need
any technical knowledge. You only require essential listening and recording skills.
Since the population size is vast in this type of sampling method, there is no restriction on
the sample size that the researcher needs to create. From a larger population, you can get a
small sample quite quickly.
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The data collected through this sampling method is well informed; more the samples
better is the quality of the data.

6.Describe various sample methods in detail.
Sampling is an important strategy of handling large data. If data files are too big to be run by
software or just too large to work with, the number of items in the data file can be sampled to

provide a new data file that seeks to accurately represent the population from which it comes. In

sampling data, there are three components that should be recognized: a population, a sample, and

a sample element (the items that make up the sample). A firm’s collection of customer service
performance documents for one year could be designated as a population of customer service
performance for that year. From that population, a sample of a lesser number of sample elements
(the individual customer service documents) can be drawn to reduce the effort of working with
the larger data. Several sampling methods can be used to arrive at a representative sample. Some

of these sampling methods are presented in Table

Sampling Method Deseription Application Application Notes

Simple Random Allowws cach sample Selecting enstomers Sample size st be
element in a population  based on thelr sulTicient to avoid
to have an equal percentage of sampling bias
chance of selection, QOOUTTETICE 45 4
member of a particular

FOCE.

Swstematic Tandom Selects sample Selecting every fifth Assumes the sample
{oo Perioad elements from a person leaving an elements order in the
population based on airport to intervies. interval is presented
a fixed number in an in a random fashion;
interval, otherwise, it can result
in sampling bias.

Stratified Random Stage 1: Divide a Randomly selecting Strata must be
population into growps  an equal number of representative of the
called stratal: Stage 2: |J|-|J||]t' in cach of three ||-J[:|||r|11'(|||.-:1r it can
Apply simple random diftferent econamic result in sampling bias
samipling, strata,

Cluster Random Stage 1: Gronp Bandoinly selecting Cluster st be
sample clements an equal number of representative of the
g.an'nr__rr:1l1hi(':'|||:\.' (called people from voting population, or it can
clusters); Stage 2: districts. result in sampling bias.
Apply simple random
samipsling.

Chunta Based on a ﬁ.\:'li\llllin:l Fn-l:-c:nnglhr' first 200 Mainlv used to save
or number of sample people whe enter a Hime and money.
elements. sl Sarnple size must be

sufficient to avodd
b.ml],ﬂ'iﬂg bias,

Judgment Selects sample Selecting candidates Frooe to bias witlout
elements based on or an interview with a defined criteria for
expert judgment. special offer based an selection becanse

their appearance., of dependency on
interviewer experience.
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7.Discuss Systematic Random Sampling in detail.

/.
\/

Sample

Population

Systematic Random Sampling

Steps in selecting a systematic random sample:

Calculate the sampling interval (the number of households in the population divided by
the number of households needed for the sample)

Select a random start between 1 and sampling interval

Repeatedly add sampling interval to select subsequent households

Example of systematic random sampling of 10 households from a list of 40 households

We first calculate the sampling interval by dividing the total number of households in the
population (40) by the number we want in the sample (10). In this case, the sampling is 4.
We then select a number between 1 and the sampling interval from the random number
table (in this case 3). Household #3 is the first household. We then count down the list
starting with household #3 and select each 4" household. For example, the second
selected household is 3 + 4, or #7. Note that when you reach the end of the list, you
should have selected your desired number of households. If you have not, you have
counted wrong or miscalculated the sampling interval. You should go back and start over.

This is what your final selection should look like:
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Explain stratified random sampling.

Stratified random samplingis a type of probability sampling using which
a research organization can branch off the entire populationinto multiple non-
overlapping, homogeneous groups (strata) and randomly choose final members from the
various strata for research which reduces cost and improves efficiency. Members in each

of these groups should be distinct so that every member of all groups get equal
opportunity to be selected using simple probability. This sampling method is also called
“random quota sampling”.

Stratified Random Sampling

Population

Group One

o)

Group Three Group Four
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stratification STEPSTO number to
variable each element
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D Createa RANDOM Size each

y sample SAMPLING stratum

Evaluate Select random
the sample elements

& QuestionPro

Age, socioeconomic divisions, nationality, religion, educational achievements and other such
classifications fall under stratified random sampling.

Let’s consider a situation where a research team is seeking opinions about religion amongst
various age groups. Instead of collecting feedback from 326,044,985 U.S citizens, random
samples of around 10000 can be selected for research. These 10000 citizens can be divided into
strata according to age,i.e, groups of 18-29, 30-39, 40-49, 50-59, and 60 and above. Each stratum
will have distinct members and number of members.

8 Steps to select a stratified random sample:

Define the target audience.

Recognize the stratification variable or variables and figure out the number of strata to be
used. These stratification variables should be in line with the objective of the research. Every
additional information decides the stratification variables. For instance, if the objective of
research to understand all the subgroups, the variables will be related to the subgroups and all
the information regarding these subgroups will impact the variables. Ideally, no more than 4-6
stratification variables and no more than 6 strata should be used in a sample because an
increase in stratification variables will increase the chances of some variables canceling out
the impact of other variables.

Use an already existent sampling frame or create a frame that’s inclusive of all the
information of the stratification variable for all the elements in the target audience.

Make changes after evaluating the sampling frame on the basis of lack of coverage, over-
coverage, or grouping.

Considering the entire population, each stratum should be unique and should cover each
and every member of the population. Within the stratum, the differences should be minimum
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whereas each stratum should be extremely different from one another. Each element of the
population should belong to just one stratum.

Assign a random, unique number to each element.

Figure out the size of each stratum according to your requirement. The numerical
distribution amongst all the elements in all the strata will determine the type of sampling to be
implemented. It can either be proportional or disproportional stratified sampling.

The researcher can then select random elements from each stratum to form the sample.
Minimum one element must be chosen from each stratum so that there’s representation from
every stratum but if two elements from each stratum are selected, to easily calculate the error
margins of the calculation of collected data.

9. Discuss the types of stratified random sampling.
Types of Stratified Random Sampling:

a. Proportionate Stratified Random Sampling:
In this approach, each stratum sample size is directly proportional to the population size of the
entire population of strata. That means each strata sample has the same sampling fraction.

Proportionate Stratified Random Sampling Formula: n,= (N /N) *n

nn= Sample size for h™ stratum

Nh= Population size for h" stratum
N = Size of entire population
n = Size of entire sample

If you have 4 strata with 500, 1000, 1500, 2000 respective sizes and the research organization
selects % as sampling fraction. A researcher has to then select 250, 500, 750, 1000 members
from the respective stratum.

Stratum A

Population Size

Sampling Fraction 1/2 1/2 1/2 1/2

Final Sampling Size

Results 250 500 750 1000

Irrespective of the sample size of the population, the sampling fraction will remain uniform
across all the strata.
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b. Disproportionate Stratified Random Sampling:
Sampling fraction is the primary differentiating factor between the proportionate and
disproportionate stratified random sampling. In disproportionate sampling, each stratum will
have a different sampling fraction. The success of this sampling method depends on the

researcher’s precision at fraction allocation. If the allotted fractions aren’t accurate, the results
may be biased due to the overrepresented or underrepresented strata.

Stratum A C
Population Size 500
Sampling Fraction 1/2

Final Sampling  Size

Results 250

10.Explain cluster sampling in detail .

Cluster sampling is a probability sampling technique where researchers divide the population
into multiple groups (clusters) for research. Researchers then select random groups with a simple
random or systematic random sampling technique for data collection and data analysis.

Population Sample Group

Clusters Clusters (2 Clusters)

ARR ZZR XXX
222 | XXZHXXX
ARZ XXX

Steps to conduct cluster sampling

1. Sample: Decide the target audience and also the sample size.
2. Create and evaluate sampling frames: Create a sampling frame by using either an
existing framework or creating a new one for the target audience. Evaluate frameworks based
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on coverage and clustering and make adjustments accordingly. These groups will be varied,
considering the population, which can be exclusive and comprehensive. Members of a sample
are selected individually.

Determine groups: Determine the number of groups by including the same average
members in each group. Make sure each of these groups are distinct from one another.

Select clusters: Choose clusters by applying a random selection.

Create sub-types: It is bifurcated into two-stage and multi-stage subtypes based on the
number of steps followed by researchers to form clusters.

Applications of cluster sampling

This sampling technique is used in an area or geographical cluster sampling for market research.
A broad geographic area can be expensive to survey in comparison to surveys that are sent to
clusters that are divided based on region. The sample numbers have to be increased to achieve
accurate results, but the cost savings involved make this process of rising clusters attainable.

11. Discuss quota sampling in detail.

The sample obtained from a quota sampling method contains similar proportions of observations
as the whole population with some known traits or characteristics. In quota sampling, the
researcher selects from his/her judgment or some fixed quota. In other words, the sample
observations are to be chosen based on some pre-specified virtues. Then the total sample
contains the same distribution of characteristics that were assumed to be found in the population
of concern”.

Types of Quota Sampling

The quota sampling is classified into two different types, such as:

o Controlled Quota Sampling
e Uncontrolled Quota Sampling
Controlled Quota Sampling:
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If the sampling imposes restrictions on the researcher’s/Statisticians choice of sample, then it is
known as controlled quota sampling. In this method, the researcher can be able to select the
limited samples.

Uncontrolled Quota Sampling:

If the sampling does not impose any restrictions on the researcher’s/Statisticians choice of
sample, then it is known as uncontrolled quota sampling. In this process, the researcher can
select the samples of their interest.
Quota Sampling Process

The steps for the process of quota sampling are listed below:
Step 1: Firstly, the population should be divided into mutually exclusive subgroups

Step 2: Next is to determine the proportions of the subgroups made in the previous step, since
the same proportion would be used during the sampling process

Step 3: Now, the researcher has to choose individual observations or items from the subgroups.
Also, the proportions found previously are to be taken into consideration

Step 4: The last and final step is to ensure that the obtained sample should be representative of
the whole population and allow the researcher to study characteristics and traits.
Uses of Quota Sampling

Some of the essential uses of quota sampling are as follows:

In quota sampling, the judgment of sampling is done on the basis of convenience or a
fixed quota. It is used when the decision of the researcher is final for choosing the
samples

The quota sampling is used because it allows the researchers to select a subgroup as a
sample that is of great interest to study

This method is used when the researcher wants to determine the relationship between the
subgroups

The quota sampling method should be selected when there is a limited time

12.Explain Judgment Sampling in detail.

This type of sampling, also known as purposive sampling, involves the researcher using their
expertise to select a sample that is most useful to the purposes of the research. Judgmental
sampling is a non-probability sampling technique where the researcher selects units to be
sampled based on their knowledge and professional judgment. Purposive sampling is used in
cases where the specialty of an authority can select a more representative sample that can bring
more accurate results than by using other probability sampling techniques. The process involves
nothing but purposely handpicking individuals from the population based on the authority's or
the researcher's knowledge and judgment.
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Judgement Sampling

All Available Samples Samples Included by Expert

OF
&

Example of Judgmental Sampling

In a study wherein a researcher wants to know what it takes to graduate summa cum laude in
college, the only people who can give the researcher first hand advise are the individuals who
graduated summa cum laude. With this very specific and very limited pool of individuals that
can be considered as a subject, the researcher must use judgmental sampling.

When to Use Judgmental Sampling

Judgmental sampling design is usually used when a limited number of individuals possess the

trait of interest. It is the only viable sampling technique in obtaining information from a very
specific group of people. It is also possible to use judgmental sampling if the researcher knows a
reliable professional or authority that he thinks is capable of assembling a representative sample.

Setbacks of Judgmental Sampling

The two main weaknesses of authoritative sampling are with the authority and in the sampling
process; both of which pertains to the reliability and the bias that accompanies the sampling
technique. Unfortunately, there is usually no way to evaluate the reliability of the expert or the
authority. The best way to avoid sampling error brought by the expert is to choose the best and
most experienced authority in the field of interest. When it comes to the sampling process, it is
usually biased since no randomization was used in obtaining the sample. It is also worth noting
that the members of the populationdid not have equal chances of being selected. The
consequence of this is the misrepresentation of the entire population which will then
limit generalizations of the results of the study.
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13.Explain Linear Programming Problem/Model Formulation Procedure in detail.

Stepwise Procedure

The hardest part of figuring out any word problem or any real-world problem is always the first
step. This stepwise procedure is a strategy for handling any kind of LP model. Big or small, it
handles them all by breaking a complex process into small, achievable steps:

Determine the type of problem—A problem has to be either maximization or minimization. If
the problem only mentions making profit or sales, it is most likely a maximization problem. If
the problem only mentions cost, it most likely is a minimization problem. What if a problem
includes sales and cost information? Then subtract the cost from the sales and derive profit.
Maximizing profit both maximizes sales and minimizes cost. The values that can be used to
determine the type of problem are called the contribution coefficients.

Define the decision variables—Step 1 determined the type of problem by finding profit or cost
contribution coefficients. The number of profit or cost contribution coefficients determines the
number of decision variables because these contribution coefficients are attached to the
respective decision variables in the objective function. There are two things to remember in
defining decision variables: (1) Make clear what the decision variables are determining; (2) State
any “time horizon” the problem is requiring. In the Ford Motor Company example

Suppose one wants to decide how many automobiles a Ford Motor Company plant should
produce in a week. The plant is capable of producing only two types of automobiles: Mustangs
and Thunderbirds. So the decision variables in this LP model will be as follows: X1 = number of
Mustangs to produce per week X2 = number of Thunderbirds to produce per week The plant
would not produce automobiles unless it could make some profit from the endeavor. Suppose it
could make $1,000 on each Mustang and $3,500 on each Thunderbird. These values (1,000 and
3,500) represent the per unit of automobile profit contribution to what will be the total profit (Z)
and are the contributions coefficients c1 and c2 in the model. The resulting objective function for
this problem would be this: Maximize: Z = ¢1 X1 + ¢2 X2 (generalized form) Maximize: Z =
1000 X1 + 3500 X2 (applied form) If this objective function had no constraints to limit the size
of the decision variables, they could be set at positive infinity to make as much profit as possible.
Unfortunately, in the real world, there are always constraints to limit the optimization effort.

X1 = number of Mustangs to produce per week This definition makes clear that the “number of
Mustangs” will be produced. The definition also includes the time horizon of one week. An
example of what is not acceptable in the definition of a decision variable is this: X1 = Mustangs
3. Formulate the objective function—Because the contribution coefficients, the type of
problem in Step 1, and the decision variables in Step 2 have been identified, all that is left is to
combine these into the form of an objective function.

4. Formulate the constraints— (1) Right-hand-side strategy: Look at the problem for a
sentence or a column in a table that lists the available resources that the model

needs to achieve. These are the right-hand-side “b” parameters. Create a column vector (a
column of numbers) that will represent the “b” values in the model. Then go back and read the
problem again to find the technology coefficients to finish the left-handside of the constraint. (2)
Left-hand-side strategy: In problems with tabled values, look to see if they are technology
coefficients. Take the technology coefficients and align them by row or column to form

the left-hand-side of the constraints. Then go back and read the problem again to find the right-
hand-side values.




Jeppiaar Engineering College Department of Management Studies

State the nonnegativity and given requirements —They are designed for beginners but will
prep anyone in developing LP models.

PART-C

LP Problem/Model Formulation Practice: Butcher Problem

Problem Statement: Consider the problem of a butcher mixing the day’s supply of meatloaf. The
butcher has two grades of meatloaf: Grade 1 and Grade 2. The butcher needs to know how many
trays of each kind of meatloaf should be made. The butcher may make whole trays or any
fractional number of trays. The butcher’s profit is increased by $36 for each tray of Grade 1 that
is mixed, and by $34 for each tray of Grade 2. If there were no constraints, the

butcher would want to make both kinds of meatloaf to maximize profit. Unfortunately, the
butcher has constraints that must be considered.

* Constraint 1—The butcher cannot sell more than six trays of meatloaf per day.

» Constraint 2—Only nine hours of mixing time are available for the butcher and staff. It takes
two hours to mix a tray of Grade 1 and one hour to mix a tray of Grade 2.

» Constraint 3—The butcher has only 16 feet of shelf space for meatloaf. Each tray of Grade 1
requires 2 feet of shelf space. Each tray of Grade 2 requires 3 feet of shelf space.

» Formulation—This problem clearly labels the constraints to make things easy. Remember to
use the five-step formulation procedure to reduce a problem to easier and smaller steps to create
the model.

1. Determine the type of problem—This problem only mentions profit, so it has to be a
maximization problem. The two sales maximizing contribution coefficients ($36 and $34) in this
model determine the type of problem.

2. Define the decision variables—The problem says, “The butcher needs to know how many
trays of each kind of meatloaf should be made.” That is one hint. An easier one is in Step 1. The
two contribution coefficients mean two decision variables. Because $36 is the amount of profit
on a tray of Grade 1 meatloaf, the related decision variable has to be the “number of trays

of Grade 1 meatloaf to make or mix per day.” Note the time horizon in the sentence, “Consider
the problem of a butcher mixing the day’s supply of meatloaf.” The resulting two decision
variables can be defined as follows: X1 = number of trays of Grade 1 meatloaf to make (or mix)
per day X2 = number of trays of Grade 2

meatloaf to make (or mix) per day

3. Formulate the objective function—The formulation of the objective

function follows easily from Steps 1 and 2. It is: Maximize: Z = 36 X1 + 34 X2

4. Formulate the constraints—Take one constraint at a time. In reading the sentence for
Constraint 1 (“The butcher cannot sell more than six trays of meatloaf per day”), six is a
parameter in the constraint. It has to be either a technology coefficient or a right-hand-side

value. If it is a technology coefficient, it has to be directly related to an individual decision
variable. If it is a right-hand-side value, it must be a total available resource. “Six” is a selling
limitation on total trays, not individual trays. So it is a right-hand-side or b value. Because it is
also a total maximum selling limitation, the direction of the inequality will be less than or equal
to. What about the left-hand-side of this constraint? Well, what is the sum of all the trays of
meatloaf? That can be expressed as the sum of both decision variables, resulting in the first
constraint of the model that
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follows: X1 + X2 < 6 (selling) It is recommended that beginning LP modelers label their
constraints with a word or two so that the modeler can remember that the particular limitation as
been included as a constraint. It will also be helpful to others wanting to understand the model if
the constraints are labeled with understandable terms. In Constraint 2, the sentences are, “Only
nine hours of mixing time are available for the butcher and staff. It takes two hours to mix a tray
of Grade 1 and one hour to mix a tray of Grade 2.” In the first sentence, “nine” is a total
available mixing time limitation. So it is a righthand-side value that represents a total maximum
amount of this mixing resource resulting in a less than or equal to expression. In the second
sentence “two” is attached to the Grade 1 decision variable, and “one” is attached to the Grade 2
decision variable. So these two parameters are technology coefficients. The resulting constraint
follows: 2X1 + X2 > 9 (mixing time) In Constraint 3, the sentences are, “The butcher has only
16 feet of shelf space for meatloaf. Each tray of Grade 1 requires 2 feet of shelf space, and each
tray of Grade 2requires 3 feet of shelf space.” In the first sentence, “16” is the total available
shelf space limitation. So it is a right-hand-side value that represents a total maximum amount of
this shelf space resource resulting in a less than or equal to expression. In the second sentence,
the “2” is attached to the Grade 1 decision variable, and the “3” is attached to the Grade 2
decision variable. So these two parameters are technology coefficients. The resulting constraint
is: 2X1 + 3X2 <16 (shelf space) 5. State the nonnegativity and given requirements—Because
the model has only two decision variables and the problem specifically allows fractional values,
all that is needed is to state the same nonnegative requirements as the basic generalized model
presented in Section B.3.4 as here: and X1, X2 >0

The entire formulation of the butcher problem is again
Maximize: £ = 36X, + 34X,

subject to: X+ X,<6 (selling)

presented here: 2X, + X, <9 (mixing time)
2x

and Y

- .'3.-";'.2 < 16 (shelf space)
B 5&': =0
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1. What is predictive analytics?

Predictive analytics is a branch of advanced analytics that makes predictions about future
outcomes using historical data combined with statistical modeling, data mining
techniques and machine learning. Companies employ predictive analytics to find patterns
in this data to identify risks and opportunities.

2. What is logic driven model?

A logic-driven model is one based on experience, knowledge, and logical relationships of
variables and constants connected to the desired business performance outcome situation.

3. What is cause and effect diagram?

The cause-and-effect diagram is a visual aid diagram that permits a user to hypothesize
relationships between potential causes of an outcome.

Environment Materials Methods
EFFECT:

é\ ? Poor business
/ / performance

Human Resources Technology

This diagram lists potential causes in terms of human, technology, policy, and process resources
in an effort to establish some basic relationships that impact business performance.

4.What is influence diagram?

According to Evans (2013, pp. 228- 229), influence diagrams can be useful to conceptualize the
relationships of variables in the development of models.
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Desired business
performance:
PROFIT (P)

/

Variable: Variable:
REVENUE (R) COST (C)

ERN N

Variable: Variable: Constant: Variable:
UNIT QUANTITY FIXED VARIABLE
PRICE (UP) SOLD (Qs) COST (FC) COSTS (VC)

5. list the variables that define profit.

Profit = Revenue— Cost, or Profit = (Unit Price x Quantity Sold) — [(Fixed Cost) + (Variable
Cost x Quantity Sold)], or P = (UP x QS) — [FC + (VC x QS)]

6. data-driven models (using data collected from many sources to quantitatively establish model
relationships).

7. List data driven techniques.
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San |'|||u._l\_..._| =8 oenerabe skatistical confidences
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ot s Forecasting imendels

H e prresesiom '|||.||:.'-=i-: 1 Clresabe @ e clicbinve --:.|||.|Ii-|||
sl Foer forecasting Linse serbes
Forecasts. (2] YWeesd st ||r\--||i-: e
variafdes oy Forecasiin o1 |||:|| l=
tluat acladl litile bo Ill'h.'llil\.'lillu vidhpes.

S0 CaemeTabe 5 bre 1l lime o
Forecast BT

Carrelation Analysis 1} Assess varinble relationships
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im Forecasting amesdels that o
little o predicting valses
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L¥istribations thiat follows cortain tvpes af
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by simulating tee past ehasvior
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8. what is data mining?

data mining is a discovery-driven software application process that provides insights into
business data by finding hidden patterns and relationships in big or small data and inferring rules
from them to predict future behavior. These observed patterns and rules guide decision/making.

9. What Is Clustering in Data Mining?

Clustering refers to the process of grouping a series of different data points based on their
characteristics. By doing so, data miners can seamlessly divide the data into subsets, allowing for
more informed decisions in terms of broad demographics (such as consumers or users) and their
respective behaviors.

10. What Is Association in Data Mining?

Data miners use association to discover unique or interesting relationships between variables in
databases. Association is often employed to help companies determine marketing research and
strategy.

11. What Is Data Cleaning in Data Mining?

Data cleaning involves organizing data, eliminating duplicate or corrupted data, and filling in
any null values. When this process is complete, the most useful information can be harvested for
analysis.

12. What Is Data Visualization in Data Mining?

Data can be presented in visual ways through charts, graphs, maps, diagrams, and more. This is a
primary way in which data scientists display their findings.

13. What Is Classification in Data Mining?

In data mining, classification is considered to be a form of clustering — that is, it is useful for
extracting comparable points of data for comparative analysis. Classification is also used to
designate broad groups within a demographic, target audience, or user base through which
businesses can gain stronger insights.

14. What Is Machine Learning in Data Mining?

In data mining, machine learning’s applications are vast. Machine learning and data mining fall
under the umbrella of data science but aren’t interchangeable terms. For instance, computers
perform data mining as part of their machine learning functions.

15. What Are Neural Networks in Data Mining?

Neural networks combine many computer processors (similar to the way the brain uses neurons)
to process data, make decisions, and learn as a human would — or at least as closely as possible.
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Neural networks are used to find associations where connections between words or numbers can
be determined. Specifically, neural networks can take large volumes of data and potential
variables and explore variable associations to express a beginning variable (referred to as an
input layer), through middle layers of interacting variables, and finally to an ending variable
(referred to as an output).

16. What Is Outlier Detection in Data Mining?

While other data mining methods seek to identify patterns and trends, outlier detection looks for
the unique: the data point or points that differ from the rest or diverge from the overall sample.
Outlier detection finds errors, such as data that was input incorrectly or extracted from the wrong
sample. Natural data deviations can be instructive as well.

17.What Is Prediction in Data Mining?

Predictive modeling is among the most common uses of data mining and works best with large
data sets that represent a broad sample size.

18. What Is Data Warehousing in Data Mining?

Data miners collect data from multiple sources into a common archive before it can be used in
business analysis. This process, called data warehousing, typically occurs before the data mining
process.

19. List the two functions of Neural network in SPSS.

SPSS has two versions of neural network software functions: Multilayer Perceptron (MLP) and
Radial Basis Function (RBF). Both procedures produce a predictive model for one or more
dependent variables based on the values of the predictive variables. Both allow a decision maker
to develop, train, and use the software to identify particular traits (such as bad loan risks for a
bank) based on characteristics from data collected on past customers).

20. What is discriminant analysis?
The analysis generates a regression function whereby values of the independent variables can be
incorporated to generate a predicted value for the dependent variable.

21. what is logistic regression?

Logistic regression is a statistical analysis method to predict a binary outcome, such as yes
or no, based on prior observations of a data set. A logistic regression model predicts a
dependent data variable by analyzing the relationship between one or more existing independent
variables.

22. what is hierarchical clustering?
Hierarchical clustering, also known as hierarchical cluster analysis, is an algorithm that groups
similar objects into groups called clusters. The endpoint is a set of clusters, where each cluster
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is distinct from each other cluster, and the objects within each cluster are broadly similar to each
other.

23. what is agglomerative strategy?
The agglomerative strategy is a bottom-up approach, where one starts with each item in the data
and begins to group them.

24. what is divisive stragegy?
The divisive strategy is a top-down approach, where one starts with all the items in one group
and divides the group into clusters.

25. what is k-mean clustering?

K-mean clustering is a classification methodology that permits a set of data to be reclassified into
K groups, where K can be set as the number of groups desired. The algorithmic process identifies
initial candidates for the K groups and then interactively searches other candidates in the data set
to be averaged into a mean value that represents a particular K group. The process of selection is
based on maximizing the distance from the initial K candidates selected in the initial run through
the list. Each run or iteration through the data set allows the software to select further candidates
for each group.

Part- B
1. Explain predictive analytics process
Define the requirements. Understand the business problem you're trying to solve. Is it
managing inventory? Reducing fraud? Predicting sales? Generating questions about the
problem and listing them in order of importance is a good start. Collaborating with a
statistician at this stage can help form metrics for measuring success. A business user or
subject matter expert generally takes charge of this first step.

Explore the data. Here, you'll want to loop in a statistician or data analyst or both. The

job is to identify the data that informs the problem you're trying to solve and the goal.

Consider the relevancy, suitability, quality and cleanliness of the data.

Develop the model. A data scientist can help figure out which predictive models are best
suited to solving the problem. It's important to experiment with different features, algorithms
and processes in order to strike a balance between performance, accuracy and other

requirements, such as explainability.
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Deploy the model. Once the model is approved by the data scientist, a data engineer
determines how best to retrieve, clean and transform the required raw data to deploy the
model at scale and, above all, in a way that makes a meaningful difference -- e.g., integrating

a new scoring algorithm into the sales team's workflow.

Validate the results. Performance of the model can change over time due to shifts in
customer preferences or the business climate, or unforeseen events such as a pandemic.
Thresholds for updating models vary, requiring the joint expertise of a business user and a

data scientist in this step.

2. Discuss the real time applications of predictive analytics in business?

Examples of predictive analytics applications span business functions and industries. Moreover,
as the technology becomes more accurate, easier to use and less expensive, the uses and benefits
of predictive analytics will increase, reported technology journalist Maria Korolov in her updated

look at the top predictive analytic use cases in business.

Here is a sampling of how businesses are applying predictive analytics.

Marketing. The use of predictive analytics in marketing has transformed how companies sell to
customers. Technology writer Mary K. Pratt reported in her article on how to drive success in

marketing with predictive analytics that the variety of use cases include next best action, lead

qualification, proactive churn management, demand forecasting and "data-driven creatives" --

the use of predictive analytics to help decide what media style and form of messaging will

resonate best with certain customers.

Supply chain management. The COVID-19 pandemic highlighted an increased need for better
statistical models and forecasting in supply chain management. The pandemic forced companies
to throw "historical data out the window," research analyst Alexander Wurm told Korolov, and

to update their processes with real-time data and third-party information. For example, 10T-
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generated real-time data alerts companies to goods that have gone bad or been otherwise

damaged, increasing the usefulness of predictive analytics in rapidly changing environments.

Fraud detection. The latest global crime survey from PricewaterhouseCoopers found that fraud

rates are at record highs, costing companies worldwide a staggering $42 billion over the past two
years. Many companies have small teams of investigators, making predictive technology
essential to getting a handle on fraud. Predictive analytics is being used to scan through hundreds
of thousands of insurance claims and refer just the ones that are most likely to be fraudulent to
investigative teams. It's also being used by retailers to authenticate customers as they log in and

monitor them for suspicious behavior as it happens.

Healthcare. As Pratt reported in her compendium of 12 ways predictive analytics provides value

in_healthcare, its use is both challenging and expected to increase in this field. Predicting the
likelihood of patients developing certain medical conditions and forecasting the progression of
diseases in patients are big uses, involving data stores from electronic health records, federal
repositories, biometric data, claims data and more. Health administration also benefits from
predictive analytics, which is used to identify patients at high risk for hospital readmission,

optimize resource allocations and manage supply chains, among other applications.

Predictive maintenance and monitoring. 10T data is being used in predictive modeling to

forecast equipment breakdowns. Manufacturers attach sensors to machinery on the factory floor

and to mechatronic products, such as automobiles; the sensor data is then used to forecast when
maintenance and repair work should be done in order to prevent problems. Predictive analytics is
also used for monitoring oil and gas pipelines, drilling rigs, windmill farms and various
other industrial 10T installations. Localized weather forecasts for farmers based partly on data
collected from sensor-equipped weather data stations installed in farm fields is another 10T-

driven predictive modeling application.

3. Discuss data mining methodologies in detail

Data Mining Techniques
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1. Clustering

Clustering is a technique used to represent data visually — such as in graphs that show buying
trends or sales demographics for a particular product.

What Is Clustering in Data Mining?

Clustering refers to the process of grouping a series of different data points based on their
characteristics. By doing so, data miners can seamlessly divide the data into subsets, allowing for
more informed decisions in terms of broad demographics (such as consumers or users) and their
respective behaviors.

Methods for Data Clustering

= Partitioning method: This involves dividing a data set into a group of specific clusters
for evaluation based on the criteria of each individual cluster. In this method, data points
belong to just one group or cluster.

=Hierarchical method: With the hierarchical method, data points are a single cluster,
which are grouped based on similarities. These newly created clusters can then be
analyzed separately from each other.

= Density-based method: A machine learning method where data points plotted together
are further analyzed, but data points by themselves are labeled “noise” and discarded.

= Grid-based method: This involves dividing data into cells on a grid, which then can be
clustered by individual cells rather than by the entire database. As a result, grid-based
clustering hase a fast processing time.

= Model-based method: In this method, models are created for each data cluster to locate
the best data to fit that particular model.

Examples of Clustering in Business

Clustering helps businesses manage their data more effectively. For example, retailers can use
clustering models to determine which customers buy particular products, on which days, and
with what frequency. This can help retailers target products and services to customers in a
specific demographic or region.

Clustering can help grocery stores group products by a variety of characteristics (brand, size,
cost, flavor, etc.) and better understand their sales tendencies. It can also help car insurance
companies that want to identify a set of customers who typically have high annual claims in
order to price policies more effectively. In addition, banks and financial institutions might use
clustering to better understand how customers use in-person versus virtual services to better plan
branch hours and staffing.

2. Association

Association rules are used to find correlations, or associations, between points in a data set.

What Is Association in Data Mining?

Data miners use association to discover unique or interesting relationships between variables in
databases. Association is often employed to help companies determine marketing research and
strategy.
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Methods for Data Mining Association

Two primary approaches using association in data mining are the single-dimensional and multi-
dimensional methods.

= Single-dimensional association: This involves looking for one repeating instance of a
data point or attribute. For instance, a retailer might search its database for the instances a
particular product was purchased.

= Multi-dimensional association: This involves looking for more than one data point in a
data set. That same retailer might want to know more information than what a customer
purchased — such as their age, method of purchase (cash or credit card), or age.

Examples of Association in Business

The analysis of impromptu shopping behavior is an example of association — that is, retailers
notice in data studies that parents shopping for childcare supplies are more likely to purchase
specialty food or beverage items for themselves during the same trip. These purchases can be
analyzed through statistical association.

Association analysis carries many other uses in business. For retailers, it’s particularly helpful in
making purchasing suggestions. For example, if a customer buys a smartphone, tablet, or video
game device, association analysis can recommend related items like cables, applicable software,
and protective cases.

Additionally, association is used by the government to employ census data and plan for public
services; it is also used by doctors to diagnose various illnesses and conditions more effectively.
3. Data Cleaning

Data cleaning is the process of preparing data to be mined.

What Is Data Cleaning in Data Mining?

Data cleaning involves organizing data, eliminating duplicate or corrupted data, and filling in
any null values. When this process is complete, the most useful information can be harvested for
analysis.

Methods for Data Cleaning

= Verifying the data: This involves checking that each data point in the data set is in the
proper format (e.g, telephone numbers, social security numbers).

= Converting data types: This ensures data is uniform across the data set. For instance,
numeric variables only contain numbers, while string variables can contain letters,
numbers, and characters.

=Removing irrelevant data: This clears useless or inapplicable data so full emphasis can
be placed on necessary data points.

= Eliminating duplicate data points: This helps speed up the mining process by boosting
efficiency and reducing errors.

=Removing errors: This eliminates typing mistakes, spelling errors, and input errors that
could negatively affect analysis outcomes.
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= Completing missing values: This provides an estimated value for all data and reduces
missing values, which can lead to skewed or incorrect results.

Examples of Data Cleaning in Business

According to Experian, 95 percent of businesses say they have been impacted by poor data
quality. Working with incorrect data wastes time and resources, increases analysis costs (because
models need to be repeated), and often leads to faulty analytics.

Ultimately, no matter how great their models or algorithms are, businesses suffer when their data
is incorrect, incomplete, or corrupted.

4. Data Visualization

Data visualization is the translation of data into graphic form to illustrate its meaning to business
stakeholders.

What Is Data Visualization in Data Mining?

Data can be presented in visual ways through charts, graphs, maps, diagrams, and more. This is a
primary way in which data scientists display their findings.

Methods for Data Visualization
Many methods exist for representing data visually. Here are a few:

= Comparison charts: Charts and tables express relationships in the data, such as monthly
product sales over a one-year period.

= Maps: Data maps are used to visualize data pertaining to specific geographic locations.
Through maps, data can be used to show population density and changes; compare
populations of neighboring states, counties, and countries; detect how populations are
spread over geographic regions; and compare characteristics in one region to those in
other regions.

=Heat maps: This is a popular visualization technique that represents data through
different colors and shading to indicate patterns and ranges in the data. It can be used to
track everything from a region’s temperature changes to its food and pop culture trends.

= Density plots: These visualizations track data over a period of time, creating what can
look like a mountain range. Density plots make it easy to represent occurrences of single
events over time (e.g., month, year, decade).

= Histograms: These are similar to density plots but are represented by bars on a graph
instead of a linear form.

= Network diagrams: These diagrams show how data points relate to each other by using
a series of lines (or links) to connect objects together.

= Scatter plots: These graphs represent data point relationships on a two-variable axis.
Scatter plots can be used to compare unique variables such as a country’s life expectancy
or the amount of money spent on healthcare annually.

=Word clouds: These graphics are used to highlight specific word or phrase instances
appearing in a body of text; the larger the word’s size in the cloud, the more frequent its
use.
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Examples of Data Visualization in Business

Representing data visually is an important skill because it makes data readily understandable to
executives, clients, and customers. According to Markets and Markets, the market size for global
data visualization tools is expected to nearly double (to $10.2 billion) by 2026.

Companies can make faster, more informed decisions when presented with data that is easy to
understand and interpret. Today, this is typically accomplished through effective, visually
accessible mediums such as graphs, 3D models, and even augmented reality. As a result, it’s a
good idea for aspiring data professionals to consider learning such skills through a data science
and visualization bootcamp.

5. Classification

Classification is a fundamental technique in data mining and can be applied to nearly every
industry. It is a process in which data points from large data sets are assigned to categories based
on how they’re being used.

What Is Classification in Data Mining?

In data mining, classification is considered to be a form of clustering — that is, it is useful for
extracting comparable points of data for comparative analysis. Classification is also used to
designate broad groups within a demographic, target audience, or user base through which
businesses can gain stronger insights.

Methods for Data Mining Classification

= Logistic regression: This algorithm attempts to show the probability of a specific
outcome within two possible results. For example, an email service can use logistic
regression to predict whether or not an email is spam.

= Decision trees: Once data is classified, follow-up guestions can be asked, and the results
diagrammed into a chart called a decision tree. For example, if a computer company
wants to predict the likelihood of laptop purchases, it may ask, Is the potential buyer a
student? The data is classified into “Yes” and “No” decision trees, with other questions to
be asked afterward in a similar fashion.

= K-nearest neighbors (KNN): This is an algorithm that tries to identify an unknown
object by comparing it to others. For instance, grocery chains might use the K-nearest
neighbors algorithm to decide whether to include a sushi or hot meals station in their new
store layout based on consumer habits in the local marketplace.

= Naive Bayes: Based on the Bayes Theorem of Probability, this algorithm uses historical
data to predict whether similar events will occur based on a different set of data.

=Support Vector Machine (SVM): This machine learning algorithm is often used to
define the line that best divides a data set into two classes. An SVM can help classify
images and is used in facial and handwriting recognition software.

Examples of Classification in Business

Financial institutions classify consumers based on many variables to market new loans or project
credit card risks. Meanwhile, weather apps classify data to project snowfall totals and other
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similar figures. Grocery stores also use classification to group products by the consumers who
buy them, helping forecast buying patterns.
6. Machine Learning

Machine learning is the process by which computers use algorithms to learn on their own. An
increasingly relevant part of modern technology, machine learning makes computers “smarter”
by teaching them how to perform tasks based on the data they have gathered.

What Is Machine Learning in Data Mining?

In data mining, machine learning’s applications are vast. Machine learning and data mining fall
under the umbrella of data science but aren’t interchangeable terms. For instance, computers
perform data mining as part of their machine learning functions.

Methods for Machine Learning

=Supervised learning: In this method, algorithms train machines to learn using pre-
labeled data with correct values, which the machines then classify on their own. It’s
called supervised because the process trains (or “supervises”) computers to classify data
and predict outcomes. Supervised machine learning is used in data mining classification.

=Unsupervised learning: When computers handle unlabeled data, they engage in
unsupervised learning. In this case, the computer classifies the data itself and then looks
for patterns on its own. Unsupervised models are used to perform clustering and
association.

= Semi-supervised learning: Semi-supervised learning uses a combination of labeled and
unlabeled data, making it a hybrid of the above models.

= Reinforcement learning: This is a more layered process in which computers learn to
make decisions based on examining data in a specific environment. For example, a
computer might learn to play chess by examining data from thousands of games played
online.

Examples of Machine Learning in Business

With machine learning, companies can use computers to quickly identify all sorts of data
patterns (in sales, product usage, buying habits, etc.) and develop business plans using those
insights. This is a growing need in many industries.

According to a MicroStrategy survey, 18 percent of analytics professionals said machine
learning and Al will have the most significant impact on their strategies over the next five years.
Learning more advanced topics like machine learning is thus becoming imperative for data
scientists.

7. Neural Networks

Computers process large amounts of data much faster than human brains but don’t yet have the
capacity to apply common sense and imagination in working with the data. Neural networks are
one way to help computers reason more like humans.
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What Are Neural Networks in Data Mining?

Acrtificial neural networks attempt to digitally mimic the way the human brain operates. Neural
networks combine many computer processors (similar to the way the brain uses neurons) to
process data, make decisions, and learn as a human would — or at least as closely as possible.

Neural Network Methods

Neural networks consist of three main layers: input, “hidden,” and output. Data enters through
the input layer, is processed in the hidden layer, and is resolved in the output layer where any
relevant action based on the data is then taken. The hidden layer can consist of many processing
layers, depending on the amount of data being used and learning taking place.

Supervised and unsupervised learning also apply to neural networks; neural networks use these
types of algorithms to “train” themselves to function in ways similar to the human brain.

Examples of Neural Networks in Business

Neural networks have a wide range of applications. They can help businesses predict consumer
buying patterns and focus marketing campaigns on specific demographics. They can also help
retailers make accurate sales forecasts and understand how to use dynamic pricing. Furthermore,
they help to improve diagnostic and treatment methods in healthcare, improving care and
performance.

8. Outlier Detection

Outlier detection is a key component of maintaining safe databases. Companies use it to test for
fraudulent transactions, such as abnormal credit card usage that might suggest theft.

What Is Outlier Detection in Data Mining?

While other data mining methods seek to identify patterns and trends, outlier detection looks for
the unique: the data point or points that differ from the rest or diverge from the overall sample.
Outlier detection finds errors, such as data that was input incorrectly or extracted from the wrong
sample. Natural data deviations can be instructive as well.

Methods for Outlier Detection

= Numeric outlier: Outliers are detected based on the Interquartile Range, or the middle 50
percent of values. Data points outside that range are considered outliers.

= Z-score: The Z-Score denotes how many standard deviations a data point is from the
sample’s mean. This is also known as extreme value analysis.

= DBSCAN: This stands for “density-based spatial clustering of applications with noise”
and is a method that defines data as core points, border points, and noise points, which
are the outliers.

= Isolation forest: This method isolates anomalies in large sets of data (the forest) with an
algorithm that searches for those anomalies instead of profiling normal data points.

Examples of Outlier Detection in Business

Almost every business can benefit from understanding anomalies in their production or
distribution lines and how to fix them. Retailers can use outlier detection to learn why their
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stores witness an odd increase in purchases, such as snow shovels being bought in the summer,
and how to respond to such findings.

Generally, outlier detection is employed to enhance logistics, instill a culture of preemptive
damage control, and create a smoother environment for customers, users, and other key groups.
9. Prediction

Predictive modeling seeks to turn data into a projection of future action or behavior. These
models examine data sets to find patterns and trends, then calculate the probabilities of a future
outcome.

What Is Prediction in Data Mining?

Predictive modeling is among the most common uses of data mining and works best with large
data sets that represent a broad sample size.

Methods for Prediction

Predictive modeling uses some of the same techniques and terminology as other data mining
processes. Here are four examples:

=Forecast modeling: This is a common technique in which the computer answers a
question (for instance, How much milk should a store have in stock on Monday?) by
analyzing historical data.

= Classification modeling: Classification places data into groups where it can be used to
answer direct questions.

=Cluster modeling: By clustering data into groups with shared characteristics, a
predictive model can be used to study those data sets and make decisions.

= Time series modeling: This model analyzes data based on when the data was input. A
study of sales trends over a year is an example of time series modeling.

Examples of Prediction in Business

Predictive modeling is a business imperative that impacts nearly every corner of the public and
private sectors. According to MicroStrategy, 52 percent of global businesses consider advanced
and predictive modeling their top priority in analytics.
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The Most Popular Data Analytics
Applications, According to Global Data

Advanced and predictive analytics
52%

Distribution of analytics via email, collaboration tools, ete.

49%

Analytics embedded in other apps (e.g. Salesforce)
44%,

Mobile productivity apps
KPIs presented on screens in office
37%

Data lakes/Hadoop
Zero-click analytics

Neone of the abave

3%

Predictive models can be built to determine sales projections and predict consumer buying
habits. They help manufacturers forecast distribution needs and determine maintenance
schedules. Government agencies use census data to map population trends and project spending
needs while baseball teams use predictive models to determine contracts and build rosters.

10. Data Warehousing
Data warehousing is the process by which data is collected and stored before it is evaluated.

What Is Data Warehousing in Data Mining?

Data miners collect data from multiple sources into a common archive before it can be used in
business analysis. This process, called data warehousing, typically occurs before the data mining
process.

Methods for Data Warehousing

Data goes through a three-stage process known as ETL before being loaded into a data
warehouse. ETL stands for extract, transform, and load:

= Extract: Data is copied and moved from its source to a warehouse staging area. Data can
be structured (names, dates, credit card numbers, etc.) or unstructured (photos, videos,
audio files, social media posts).

= Transform: In this step, the data is filtered and cleaned — errors are removed and the
data is validated. The data is also formatted to fit the warehouse.

=Load: In the final step, the transformed data is uploaded to the data warehouse. These
steps can be repeated as data is updated.
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Examples of Data Warehousing in Business

Data warehouses make working with big data easier — particularly for businesses that deal with
large customer bases, sales and billing reports, and resource plans. Through data warehousing,
businesses can segment and target customers from vast collections of sales orders, product
searches, or loyalty program registrations. They also can store and analyze a wide variety of data
points, even social media posts about products and businesses.

Data warehousing also consolidates various data sources into one place, making mining and
decision-making more efficient and saving businesses time and money.

UNIT 5
PRESCRITIVE ANALYTICS
Introduction to Prescriptive analytics - Prescriptive Modeling - Non Linear Optimisation -
Demonstrating Business Performance Improvement.
PART-A

1.What is prescriptive analytics?
It involves the application of decision science, management science, or operations research
methodologies to make best use of allocable resources.

2.List the methodologies of prescriptive analytics.

FTOTITI LIEe Dd5Is Ul LS ClidpLler 5 CULILETIL.

Decision

Descriptive Analysis
Analytics

rescriptive

Predictive _ Analytics
Analyﬂcs Linear programming

Integer programming
Nonlinear optimization
Other methodologies

Simulation
Figure 7.1 Prescriptive analytic methodologies
3.What is linear programming?
linear programming, mathematical modeling technique in which a linear function is maximized

or minimized when subjected to various constraints. This technique has been useful for guiding
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quantitative decisions in business planning, in industrial engineering, and—to a lesser extent—in
the social and physical sciences.

4. list the example of linear programming in real life?

Examples include allocating advertising
hmlgf‘tﬁ to l:li{"fﬂ‘iug media, ;1||t1|:*;ltiug' human

and technology resources to product production,
and optimizing blends of mixing ingredients to

minimize costs of food products.
5. What is Integer programming?

Integer programming expresses the optimization of a linear function subject to a set of linear
constraints over integer variables. An integer programming (IP) problem is a linear programming
(LP) problem in which the decision variables are further constrained to take integer values. Both
the objective function and the constraints must be linear. The most commonly used method for
solving an IP is the method of branch-and-bound.

6. Write the example of Integer programming in real life?
l‘ﬂ:.‘ﬂl]lfﬂf;‘ﬁ
include allocating stocks to porttolios. allocating
personnel to jobs, and allocating types of crops to
Eerll ]iL[H]H.

7. List the application of mixed integer programming?

Mixed-integer programming has many applications in industrial productions, including job-shop
modelling. One important example happens in agricultural production planning involves
determining production yield for several crops that can share resources (e.g. Land, labor, capital,
seeds, fertilizer, etc.)

8 What is nonlinear optimization?

In nonlinear optimization, nonlinear constraints. of the decision variable are used. If the possible
solution space is bounded by nonlinear constraints then the method used to find possible
solution is called non-linear programming (NLP).

9. What is decision analysis?
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Decision analysis is a systematic, quantitative, and visual approach to making strategic business
decisions. Decision analysis isa formalized approach to making optimal choices under
conditions of uncertainty. It allows the user to enter costs, probabilities, and health-related
quality of life values among other inputs of interest, and then calculates probabilistically
weighted means of these outcome measures.

10. What is meant by curve fitting?

Curve fitting is the process of constructing a curve, or mathematical function, that has the best fit
to a series of data points, possibly subject to constraints.

11. What is simulation and example?

The definition of a simulation is a model or representative example of something. When you
create a computer program that is intended to model flying a plane, this is an example of a
simulation.

12. What is regression?
Regression is a statistical method used in finance, investing, and other disciplines that attempts to

determine the strength and character of the relationship between one dependent variable (usually
denoted by Y) and a series of other variables (known as independent variables).

13. What is ANOVA?
Analysis of variance, or ANOVA, is a statistical method that separates observed variance

data into different components to use for additional tests. A one-way ANOVA is used for
three or more groups of data, to gain information about the relationship between the dependent
and independent variables.

14.What is parametric hypothesis test?

When the statistic being compared is a population parameter
based on a probability distribution, the hypothesis test is
called a parametric hypothesis test.
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15.What is nonparametric hypothesis test?
For hypothesis tests with measures that are not population parameters (based on counts or
frequencies), use a nonparametric hypothesis test.

16. What does Ho implies?
HO implies that there is no significant difference between the mean that we have from our sample
(or some other measure of central tendency) and the population mean.

17. What does 9595 percent confidence indicate?

It indicates that a 5 percent chance the population mean is not in the interval. That 5 percent is
called the level of significance, because it marks the boundary of where one designs a significant
difference between the sample mean and a population mean.

18.What is multiple regression?

Multiple regression is used to develop a model when multiple independent variables might

predict a dependent variable more accurately than the one independent variable simple regression

model. It is not limited to time-series data but can be used to generate time series forecasts. It is

ideal for sorting through possible predictive variables and determining those that should be used

and those that should not be used in a forecasting model. The generalized model for a multiple

regression model can be presented as such: Yp =a + bl X1 + b2 X2 +... + bnXn where:

Y p= the forecasted or predicted value of the dependent

variables of trend a = vertical axis intercept value X

i = (fori

=1,2, ..., n) different independent variables b

i = (fori=1,2,

..., N) the proportional contribution of the related independent variable to the forecast of Yp
PART-B

1. Discuss in detail Linear Programming Problem/Model Formulation procedure

Stepwise Procedure

1. Determine the type of problem—A problem has to be either maximization or minimization.

If the problem only mentions making profit or sales, it is most likely a maximization problem. If

the problem only mentions cost, it most likely is a minimization problem. What if a problem

includes sales and cost information? Then subtract the cost from the sales and derive profit.

Maximizing profit both maximizes sales and minimizes cost. The values that can be used to

determine the type of problem are called the contribution coefficients.

2. Define the decision variables—Step 1 determined the type of problem by finding profit or

cost contribution coefficients. The number of profit or cost contribution coefficients determines

the number of decision variables because these contribution coefficients are attached to the

respective decision variables in the objective function. There are two things to remember in

defining decision variables: (1) Make clear what the decision variables are determining; (2) State

any “time horizon” the problem is requiring.

3. Formulate the objective function— The objective function is generally expressed as one of

the following:

Maximize: Z=c1l X1 +c2 X2 + ...+ cn Xn
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or
Minimize: Z=c1 X1 +c2 X2 +...+cn Xn

where:

Z = an unknown that is not a variable but one that will be solved when the values of the decision
variables are determined Xj = decision variables for j = 1, 2, ..., n; which are the unknowns to
solve for an optimal value cj = contribution coefficients for j = 1, 2, ..., n; which represent the
per-unit contribution to Z for each unit of the decision variable to which they are related

4. Formulate the constraints—

The constraints in an LP model can generally be expressed as the following: subject to:

all X1 +al2 X2 +...+aln Xn<bl

a2l X1 +a22 X2 +..+a2n Xn>b2 ...

aml X1 +am2 X2 + ... + amn Xn = bm

where:

bi = a right-hand-side value fori =1, 2, ... m; and “m” is

the number of constraints in the model each having a righthand- side value usually representing
a total resource

availability or requirement aij = technology coefficients for 1=1,2,..,mandj=1,2, ..n;
which represent the per-unit usage of the related ith right-hand-side value by the related jth
decision variable In the constraints, the technology coefficients (aij) are located by row with the
first subscript and by column with the second subscript.

5. State the nonnegativity and given requirements

The decision variables in LP models are required to be zero or some positive value. As a formal
part of the correct way of formulating an LP model (as is the case in most of the mathematical

programming methods), one must add an additional statement in LP model formulations that
looks like this: and X1, X2, ..., Xn>0

2. Explain Necessary Assumptions for Linear Programming Models.
Five basic assumptions must be met for LP to be used in a modeling a situation. These
assumptions are also useful in deciding whether LP should be used to model a problem.
Here are the five assumptions:
1. Linearity—All constraints and the objective function must be linear. If one has a nonlinear
profit or cost function or a nonlinear constraint, other nonlinear programming methodologies
must be used. A number of these are available in the literature, including such techniques as
quadratic programming, separable programming, and Kuhn-Tucker conditions.
2. Additivity—AlI the constraints and the objective function must for any value of the decision
variables add up exactly as modeled. That is, one cannot have synergistic impact, where 2 + 2 =
5. Regardless of the size of the decision variable value, the added values of the coefficients must
be the simple sum of the products. If they’re not, use another methodology.
3. Divisibility—In the LP models presented in this appendix, the nonnegativity and given
requirements allow the decision variable values to be real numbers or any fractional value. This
means that if a decision variable ended up being 0.5, one-half of the profit or cost of that decision
variable is exactly what will be received. Also, if the labor hour usage of that decision variable is
two, then 0.5 of two means that exactly one hour of labor will be used. Sometimes fractional
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answers are not realistic. In such cases, use something other than LP—perhaps integer
programming.

4. Finiteness—This requirement simply means that the values of the decision variables must be
finite. If they are not finite, they are infinite and, therefore, unbounded.

5. Certainty and a static time period—All of the a, b, and ¢ parameters of an LP model must
be known with certainty. We can help ensure this certainty by stating a time horizon or a static
time period when the decision variables are defined. The static time period specifies the period
over which the answer and the parameters remain true.

2.Solve LP Problem - Diet Problem

Problem Statement: A diet is to contain at least 10 ounces of nutrient P, 12 ounces of nutrient R,
and 20 ounces of nutrient S. These nutrients are acquired from foods A and B. Each pound of A
costs four cents and has four ounces of P, three ounces of R, and no S. Each pound of B costs
seven cents and has one ounce of P, two ounces of R, and four ounces of S. Desiring minimum
cost, how many pounds of each food should be purchased if the stated dietary requirements are
to be met?

Formulation, by steps:

1. Determine the type of problem—This problem only mentions costs. Therefore, it must be a
minimization problem.

2. Define the decision variables—How many cost values were used in Step 1 to determine the
type of problem? Two (four cents and seven cents) are required. So how many decisions
variables are needed? Two: If the four cents is the cost per pound of food A, the first decision
variable follows: X1 = number of

pounds of food A to purchase Note that there is no time

horizon (day, week, and so on) in this problem. So do not put one in. The second decision
variable is as follows: X2 = number of pounds of food B to purchase

3. Formulate the objective function—Note next that “cents” are being used. Some modelers
might express the cents as 0.04 and 0.07, and others might express them as integer values. Note
here that they are modeled as cents.

Minimize: Z =4X1 + 7X2

4. Formulate the constraints—This problem illustrates how the “right-hand-side strategy” for
formulating constraints might be helpful. Note in the first sentence, “A diet is to contain at least
10 ounces of nutrient P, 12 ounces of nutrient R, and 20 ounces of nutrient S,” how the total
minimum requirements are listed. These values create a column vector (10, 12, and 20), as
presented in the right-hand-side values of the

constraints that follow: Note how the technology coefficients for food A (the X1 column) can be
found in a single sentence, “Each pound of A costs four cents and has four ounces of P,

three ounces of R, and no S,” and food B (the X2 column) can be found in a single sentence,
“Each pound of B costs seven cents and has one ounce of P, two ounces of R, and four ounces of
S.” Because all the constraints had total minimum amounts of nutrients, the resulting expressions
are all greater than or equal to.

5. State the nonnegativity and given requirements

Because the model has only two decision variables, all that is needed is to state the same
nonnegative requirements as the basic generalized model and X1, X2> 0 The entire formulation
of the diet problem is again
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presented here:

Minimize: Z = 4X, + 7X;
subject to: 4){] + X, 210 (nutrient P)
3X, + 2K, 2 12 (nutrient R)

4X, 220 (nutrient S)

and X. X, 20

3. Solve LP Problem- Farming Problem

Problem Statement: The Smith family owns 175 acres of farmland for breeding pigs and sheep.
On average, it takes 0.5 acres of land to support either a pig or a sheep. The family can produce
up to a total of 7,000 hours of labor for breeding. It takes 15 hours of labor to breed a pig and 20
hours of labor to breed a sheep. Although the family is willing to breed sheep, they do not want
to breed more than 200 sheep at a time. Also, pig breeding is limited to 250.1t is expected that
each pig will contribute $300 profit, whereas each sheep will contribute $350.

Formulation, by steps:

1. Determine the type of problem—The problem only mentions profit, so it has to be a
maximization problem.

2. Define the decision variables—The profit coefficients are attached to pigs and sheep, and there
is no stated time horizon, so: X1 = number of pigs to breed X2 = number of sheep to breed

3. Formulate the objective function: Maximize: Z = 300X1 + 350X2

4. Formulate the constraints:

05X, + 05X, <175 (acres of land)

15X, + 20X, <7000 (labor hours!
X =2 250 (maximum pig breeding|

X & 200 [maximum H}IE‘L-‘]] breeding)

5. State the nonnegativity and given requirements: and X1, X2 >0
4. Solve LP Problem Customer Service Problem
Problem Statement: The customer service department of a local department store provides repair
services for merchandise sold. During one week, 5 television sets, 12 radios, and 18 electric
percolators were returned for repair, representing overload work items. Two repair people are
temporarily employed as part-time helpers to deal with the overload work. In a normal 8-hour
workday, Person 1 can repair 1 television, 3 radios, and 3 electric percolators. In a normal 8-hour
workday, Person 2 repairs 1 television, 2 radios, and 6 electric percolators. Person 1 makes $55
per day, and Person 2 makes $52 per day. The customer service department wants to minimize
the total cost of operation, while maintaining good customer relationships. How many days
should the two repair people be employed to handle the overload of work during this one week?
Solution
Formulation, by steps:
1. Determine the type of problem—The problem only mentions cost, so it has to be a
minimization problem.
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2. Define the decision variables—The cost coefficients are attached to Person 1 and Person 2.
Now this is a “fuzzy” time horizon problem. Are these people being hired for a week? No! They
are hired for some unknown number of days to process a week’s overload. So the decision
variables in this problem do not need a time horizon other than to say, specifically, they are
handling the overload work. It can be written as follows:
X1 = number of days Person 1 should be hired to handle the overload work X2 = number of days
Person 2 should be hired to handle the overload work
3. Formulate the objective function: Minimize: Z = 55X1 + 52X2
4. Formulate the constraints:

subject to: X + X, 51TVs)

3K+ 2% 212 (radios)
3, +6X, 2 lhlﬁjn'u'u|;1|u|'n}

5. State the nonnegativity and given requirements: and
X1, X2>0

5. Solve LP Problem - Model Clarke Special Parts Problem

Problem Statement: The Clarke Special Parts Company manufactures three products: A, B, and
C. Three manufacturing centers are necessary for the production process. Product A only passes
through Centers 1 and 2; Products B and C must pass through all three manufacturing centers.
The time required in each center to produce one unit of each of the three products is noted as
follows:

Product Cenler 1 Cenler 2 Cenler 3

A 3 hours 2 hours 0 howrs
B ] 2 2
) 2 1 3

So a unit of Product A takes three hours at Center 1, two hours at Center 2, and zero hours at

Center 3. Each center is on a 40-hour week. The time available for production must be decreased

by the necessary cleanup time. Center 1 requires four hours of cleanup, Center 2 requires seven

hours, and Center 3 requires five hours. It is estimated that the profit contribution is $60 per unit

of Product A, $40 per unit of Product B, and $30 per unit of Product C. How many units of each

of these special parts should the company produce to obtain the maximum profit?

Formulation, by steps:

1. Determine the type of problem—The problem only mentions profit, so it has to be a

maximization problem.

2. Define the decision variables—The profit coefficients are attached to Products A, B, and C

and have a weekly stated time horizon, so: X1 = number of units of Product A to produce per

week X2 = number of units of Product B to produce per week X3 = number of units of Product

C to produce per week

3. Formulate the objective function: Maximize: Z = 60X1 + 40X2 + 30X3

4. Formulate the constraints—This problem illustrates that some arithmetic may be needed to

derive model parameters. In this case, the right-hand-side b values need to be adjusted for the

cleanup time. In a week, each department starts with 40 hours for production purposes. They
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then have to be decreased for the cleanup time, as stated in the problem sentences, “The time
available for production must be decreased by the necessary cleanup time. Center 1 requires four
hours of cleanup, Center 2 requires seven hours, and Center 3 requires five hours.” So, for Center
1 we have 36 hours (40 — 4), for Center 2 we have 33 hours (40— 7), and so on to formulate the
right-hand-side values in each constraint. This problem also illustrates the use of the left-hand-
side strategy for formulating constraints. Note how the tabled values are the technology

coefficients listed by columns in the constraints that follow:
subject to: ﬁj{l + X, + 2‘){1 2536 (Center 1)

2X, + 2X, + X, £33 (Uenter 2)

2X, + 3X, < 35 (Cenler 3}
5. State the nonnegativity and given requirements: and X1, X2, X3 >0

6. Solve LP Problem - Federal Division Problem

Problem Statement: The Federal Division has a contract to supply at least 72 engine parts. There
are three different production processes for engine parts. The processes require different amounts
of skilled labor, unskilled labor, and computer time for machine tools. Any one process is, by
itself, capable of producing an engine part.

Hours of Skilled Hours of Unskilled Computer Time in
Labor For One Labor For O Minutes for One
anin-.'. Part Engim: Part F.nginv

4 I
4 i
1 4

In the foreign country where they operate their plant, skilled labor costs $8.00/hour, and no
more than 288 hours can be obtained. Unskilled labor costs $3.00/hour, and no more than 324
hours can be obtained. Computer time costs $10/minute, and no more than 196 minutes are
available. Recommend a course of action.

Formulation, by steps:

1. Determine the type of problem—The problem only mentions cost, so it has to be a
minimization problem.

2. Define the decision variables—This problem is meant to challenge and build skills in
identifying decision variables. What is the variable here? In this problem, only one product, an
engine part, is produced. So what is the variable? The variable in this problem is the “process”
by which engine parts are produced. So the decision variables become this: X1 = number of
engine parts to produce by Process 1 X2 = number of engine parts to produce by Process 2

X3 = number of engine parts to produce by Process 3 Like many firms today that have older
technology to produce current products, this problem seeks to make the best use of a
combination of old and new process technologies to produce the single product called engine
parts.

3. Formulate the objective function—Given the definition of the preceding decision variables as
processes, identify the correct contribution coefficients. Because they are directly related to the
decision variable definitions, they can be defined as follows: c1 = cost of producing one engine
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part by Process 1 ¢2 = cost of producing one engine part by Process 2 ¢3 = cost of producing
one engine part by Process 3 How are these parameters found? Use a little arithmetic
to compute them as follows:

Cost of Skilled Cost of Unskilled Cost of Computer
Labor Labor Time

e 89« 3 hanrs + %3 x 4 hours + 310 % 1 minute = 546

¢, = $8 x G hours + %3 x 4 hours + 10 x O minutes = 360

G=0 .4 hiors + %3 x 1 hour + 310 x 4 minutes = 543
The resulting three parameters can then be put in an objective function as follows: Minimize: Z =
46X1 + 60X2 + 43X3

4. Formulate the constraints:
subject to: X +X+X, 2 72 (Supply)

3X, + 6X, < 288 [Skilled labor)
X, + 4%, + X, S 324 [Unskilled labor)
XI + 4"}{,] < 196 [Computer time}

4. State the nonnegativity and given requirements: and X1, X2, X3 >0

6. List the non-parametric test used for taking decisions?

Test Statistic Application Area

Binomiial Test This test compares the ohserved frequencies of the two categories of
a dichotowous variable to the frequencies that are I.'.\]){'I'..'ll.'l:]. under a
binomial distribution with a specified probability parameter (e,

Chi-Sequare This test (used often for a goodness-ol-fit test) compares the ohserved
and expected frequencies ineach catepory of a distribufion to test that
all categories contain the same proportion of values or to test that each
category contains a user-specified proportion of values,

Kalmogorov-Smimov Multiple versions of this test can be applied to differing comparative

(Che-Way) analvses. The one-way procedure compares the observed camulative
distribution function for a variable with any specilied theoretical
distribution,

Wileoxon Signed-Rank  Multiple versions of this test can be applied to differdng comparative
analvses. This test 1s applicable when two sanples (bwo populations)
are related (not independent). The test is -:||-"E'ig||r'|j| Lex COMpETE SO1E 1
makched pairs of ranked or ordinal data from two populations,

Bun A ra §s a sequence of ke observations. This tests whether the onder of
oocurrence of bwo values of a variable is random. A sample with too many
or too few runs sugzgests that the sample is not randam

Table A.4 Common Nonparametric Statistical Tests and
Software Access Information
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7. Explain Discrete Probability distribution in detail.

Prohahility

Distribulion

Dhese |'i| wlion

.* rll:l ] ;l'il‘l.il]l 1 [':'.\.H.IIII:I].I.‘SI-

Cenmelri

Hypergeometric

Similar to the binomial in that there is
i bwo-outeome sibation of suceess s

or failure, the p probability of suevess
OCCUTTing, and i l|||:-1|a|.-i|'il,:-.- ol Tailure
of the event not oconrring. Unlike the
hinomial, nne is interested in the frst
suceess that will ocour ont of some
||||I’L||'.:l\.l 1 1v .|||!|\.'| |3'|..|I' I |1i|.| I:ll"'illll."\-.
This distribuition is partieularly useful
'.l.|:|.|:'1|. I|'|{ imterest 13 in ||.|'I,|:||'||.|'||||EI:4|:'
|:-|-'|h¢|||||||-. ol =ome evenis DT FF T
ina x]n,ln:""il,' numher of diserste time
preeriocks (For example, in bours, days,
mrinukes?,

Similar to the hinomial distribntion

1] l;||:;l, i o Pwo-onteome sitmation

of sucesss ¢ or Gdlure, but with this
distribution the trials wre dependent,
The ||'l1|-||-:|r-||| e of the trink occurs
brepanse the results are taking ploce
wwithout replacement. In using this
probability distribution, unlike all other
distributions discussed so far, a total
nurnber ar popidation of elements
mat hie gpecified, denoted N, from
which ~.:||||E'|.I||'_[ takes place without
T|'r1|._||:'|'1| ent. Thie distribotion is based
i Counfing angl does not ||;'|||,|i1|-_'
known probability parameters in its

ool |_'-||'_<|:ir i

'F:\.|||||:-|-: 5 of the wse of this
distribuotion can include determining
the probuability that 2 customer will
wait two or more minutes in & queus
for service; the probability that out of
four peaple swrveyed, one will v a
new product: and the probability that
one swill have to .‘\.iI.III|'I|I' at lesst 0 b
returns belove |'||||,]_||:._-; the first person
wha will 1€ |,'|E 0 |‘:-.j iL'I{]Il{{]

Exm |l|:-|l. 5 oof the wse of this

:Ii‘il_l ibution include de Terrrining

the probability of bot rejection

based on let size and sample size,
I||<-J1n|'|;.|'-i|'l,:-. that a person has

bsen dliserimimated against based on
population size, and determining the
proportion of voters that will vote for

a SpH wilic: |:-:.l|ilil:'.-|: party’s candilate
hazed an a sample of registered voters.

8.Discuss the Limitations on the Use of Multiple

Regression Models in Forecasting Time Series Data

The use of multiple regression models in time series forecasting has limitations. The application
of the model to look beyond the ranges of its independent variables (like time) can violate the
model’s necessary assumptions previously stated for the simple regression model. Moreover,
there are numerous other mathematical conditions that make forecasting with multiple
independent variables risky at best. There are lag effects between independent variables that can
falsely lead researchers to assume they have a fairly accurate model by bloating the correlation
coefficients, when in fact the independent variables may only be correlating between themselves,
not the dependent variable they seek to forecast. A common statistical test used in regression
analysis is called the Durbin-Watson Autocorrelation Test, which tests for the lagged cause-and-
effect relationship between the variables. It measures the residual errors when comparing
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forecast values with actual values. ldeally, there should be no autocorrelation present. If there is
autocorrelation present in the model, the relationship between the variablesin the model is not
accurately expressed. The Durbin-Watson d-test computes a statistic d value (similar to a ttest

or Z-test) that can range from 0 to 4. The closer the value is to 2, the less residual correlations
(less autocorrelation) are assumed. The closer the value is to O, the stronger the degree of
positive correlations of the residuals. The closer the d-test statistic is to 4, the stronger the
negative correlation of the residuals. As can be seen in Figure E.6, the Durbin-Watson d-test
statistic is 2.837 for the multiple regression model. That suggests a slight negative correlation of
residuals, but not much autocorrelation. The Durbin-Watson is just one of many tests that can be
run to lend validity to the use of multiple regression.

8. Explain exponential smoothing model in detail.
An exponential smoothing model, like the name implies, smooths raw data to reveal nonlinear
behavior. This smoothing is accomplished by mathematically weighting the inaccuracy of a prior
forecast in an effort to generate a new forecast. In other words, exponential smoothing models
allow the mathematical weighting of a prior inaccurate forecast in an effort to seek to improve
and make a more accurate forecast in the future. Because the model is limited to forecasting only
one time period into the future, it is viewed as a short-term forecasting model and can be useful
in identifying cyclical and seasonal behavior in data. The formula for the simple exponential
forecasting model follows: Ft = Ft -1 + a. (At —1 — Ft — 1) where: Ft = exponential smoothed
forecast value for the t time period Ft — 1 = forecast value for the t — 1 prior time period At — 1=
actual value for the t — 1 prior time period o = an alpha weight ranging from 0 to 1 The values of
Ft—1 and At — 1 for the first forecast value of F1, (FO and AO, which are found by F1 — 1 and
Al - 1) are usually assumed values or an average of some prior set of data. The effect of these
assumed FO and A0 values will eventually be averaged out by this forecasting model, so the
selection can be arbitrary if the number of forecast values n is significantly large. The number of
periods t to use in a model at one time, as well as the value of a in the formula, is experimental
and must be determined by selecting the best combination that minimizes forecasting error. This
is usually accomplished by trial and error methods, where various values for the parameters are
substituted into the model and results simulated, whereby a comparison can be made of accuracy
statistics to find the best a to use in the formula or the number of time periods to run before the
desired forecast value can be assumed to be generated.

How to Select Models and Parameters for Models

The selection of a model to forecast or a parameter in a model (for example, alpha or an
independent variable in multiple regression) can be based on a number of criteria. The type of
variation (linear or nonlinear) is one criterion. Other criteria include cost to develop a model,
time it takes to develop a forecasting model, and time horizon of the forecast (long-term or short-
term). The single, most important criterion for making a final selection of a model or a parameter
in a model is forecasting accuracy. Although statistical methods like correlation and t-tests
provide some measure of variable relationships and their potential to predict values, in
forecasting, actual results are vital. Accuracy statistics can help make this selection decision. The
most accurate model will be the one that generates the least forecasting error. Several statistics
(MAD, MSE, and MAPE statistics) can be computed for any model once it has been developed.
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In this way, differing models can be compared, and parameters can be selected for use.
Following are the formulas for these commonly used forecast accuracy statistics. Experienced
forecasters often use a simpler statistic called the mean absolute deviation (MAD). The formula
for MAD follows:

MAD =

where:

At = actual value in time period t

Ft = forecast value for time period t

n = total number of t time periods that are being summed in the numerator The MAD statistic
will be zero if the predictive model used to generate Ft perfectly predicts At.

As the error in forecasting increases, so will the MAD statistic value. When comparing the
MADs from different models or forecasts based on differing parameters in a model, the smaller
the MAD, the more accurate is the model. A similar statistic that seeks to minimize error in
forecasting is the minimizing mean square error (MSE), using the same principles of standard
error. Here’s the formula for MSE:

2(A~5)

n

MSE =

where:

At = actual value in time period t

Ft = forecast value for time period t

n = total number of t time periods that are being summed in the numerator Like the MAD
statistic, the smaller the MSE, the more accurate the use of the parameter or model. Another
useful error metric is mean absolute percentage error (MAPE). Mean square error and mean
absolute error get larger with more observations and need to be compared with other measures of
the same type. MAPE has the relative advantage in that it presents error in percentage form,
making it possible to learn something about relative error immediately. Here’s the formula for
MAPE:

100\ | A = F
MAPE= | — |y [2 "
[ n 2 A

1
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