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Lecture - 03
Introduction to Business Analytics (Contd.)

Hello everybody. This is Rudra Pradhan here, welcome you all again for this particular
subject, Business Analytics for Management Decisions. We are in the process of third
lecture in that too again Introduction to Business Analytics. So, today we will discuss
details about our analytics requirements. So, let me highlight here is the particular

structures.
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So, this is how we are in the week ones and introduction to business analytics.
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So, today’s discussions we have at the following highlights. So, the first component we
like to discuss is stepwise process of business analytics, then understanding of variables
understanding of variables, and then understanding of data, data strategy, visualizations

and data modelling. So, these are the components we are going to address.

So, the first component is the stepwise process of business analytics, and for that you are
supposed to know the variables kind of requirement, then or corresponding to variables.
So, here data requirement, then it will be followed by data strategy data visualization and

data modellings. Let us start with the actually stepwise process of business analytics.

So, what you can go? So, the first and requirement is a so, the here will start.
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Data for Business Analytics
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- instrumental in understanding problems relating to analytics
» DATA

- collected facts and figures
» DATABASE

- collection of computer files containing data
» INFORMATION
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- comes from analyzing data
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So, in business analytics so, or you know one of the most important requirement or input
is called as you know data. And the literary meaning of data is nothing but called as you
know informations. So, informations cannot be meaningful. Until unless you specify a

particular you know variable.

So, that is why first there is a variables indication then any information relating to that
variable is nothing but called as you know data. So, that is why first you understand;
what is exactly the variable concept, then data and corresponding to variables and data
you have the con particular component called as you know database and informations.
Where actually comes from to analyze the particular you know requirement. So, 4 items
we are supposed to highlights variable data, database and informations. Database and

information is not something actually very important in the stage.

So, what is important is you understand variables first, and then what is exactly the data
structure. So, the variables simply called as the instrumental in understanding problems
relating to analytics. So, that means so, variables and data these are the 2 components
very, very tough for you know any kind of business analytics or that to any kind of
business related problems, until unless you quantify a particular you know variables and
that with the help of you know data. So, you are in you are not in a position to pick up
any techniques, or you are not in a position to use any techniques for any kind of

management decision.



So, that is why so, in any case so, you are supposed to actually recognize the problem,
then transfer the problems in the form of you know identifying the variables, and then
collide the information corresponding to this these variables, and after that analytics can
be played very fantastic roles. These are the important you know requirements and that

to you must understand all these things until unless you understand properly and data

properly.

So, again you are not in a position to pick up techniques business analytics techniques
for you know solving business related problem, because some of the some of the
analytical tools are you know very a very specific kind of requirement. For instance, let

me first highlight, then I will discuss in details.
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B N A R

Variables for Business Analytics

N % )
Variables: Categorical (Qualitative); Quantitative ‘
Dependent Independent \

Endogenous Exogenous
Explained Explanatory

Effect Cause %
Controlled Control °N ‘b\J

Outcome Covariate

Regressand... Regressor. ":N
Predictand .. Predictor
Response_— Stimulus

—

"' NPTEL ONLINE

IIT KHARAGPUR CERTIFICATION COURSES

So, here is so, before we start the process. So, let me give you a kind of snapshot here.
So, what is in you know variables all together. So, variable is nothing but actually
something, related to a particular you know attribute and that will be changing over the
time; so the questions or time or with respect to any kind of cross-sectional units. So,
before we start this particular you know structure data variables. So, let me give you

some kind of clarification here.

So, when we will talk about variables so, the variables can be called as qualitative
variables, can be called as you know quantitative variables. So now, when you called as a

variable qualitative and variable quantitative then obviously it is on the basis of some



informations. If the information is qualitative then by default the variable is called as a
qualitative variable. Then if the information is numeric then by default this variable is

called as a quantitative. For instance, let us say gender is a kind of variables.

So now gender reporting’s can be male and female then by default. So, it is called as you
know qualitative variables. Let us say profit is a kind of variables. Where you know we
are putting actually 10; 10 billion dollars or 15 billion dollars, then it is you know in
numerically expressed. So, then this profit component can be called as actually
quantitative variables. Now, in a business analytics is a kind of area or subject or tool
basket, it can be applied any kind of environment, it can be marketing, it can be HR, it
can be operation research, it can be finance, even if you know some of the engineering

fields or you know social science field or the social science fields we can also apply.

As results when we apply different kind of environment; so the variables names will be
you know differently represented. So, the first understanding a variables is like that the
structure of quantity variables and qualitative variables; now whether it is a quantitative
variable or qualitative variables. So, the second understanding or you know requirement
is; so the structure of actually dependent classification and independent classification.
Sometimes some of the analytic tools the need you know there is requirement of what we

call as you know classification of dependent variable and independent variable.

For instance, we have multi variate tool baskets and then some of the tools can be called
as you know dependents techniques structure and some of the tools can be called as
interdependence technique structure. And when we apply any kind of dependence
technique analytics or dependence techniques or dependent analytics, then that time there
is a most that you know you too first declare which one is the dependent variable and

which one is independent variable.

So, in the case of you know interdependence technique like say correlation covariance.
So, we may not require actually any kind of distinction between, or you know difference
between or the kind of declaration of dependent variable. And independent variable but
some of the techniques it is must this a excellent example is the irrigation tools any kind
of irrigation techniques, you are supposed to declare first which one is dependent

variable and which one is the independent variable.



Since, we are using these techniques in various fields. So, these are you know used
differently sometimes, it is called endogenous variables sometimes it is versus exogenous
variables explained explanatory effect and cause then like ca control and a controlled and
control outcome and covariate, then you know regress and regressor predict, and
predictor a response and stimulus. So, that means, technically. So, this is actually depend
and cluster and this is what the independent cluster. Technically what is actually so, the
structure is like this it is a variables, and this can be divided into 2 parts, the qualitative

variables and it can be quantitative variables.

Then these qualitative variables, qualitative variables you are supposed to declare you
know dependent variables and independent variables. And quantitative variables you
have to declare dependent variable and independent variables. Of course, it is it is all
requires, when you have you know a kind of multivariate environment. So, when you
when you are dealing with a single variable then the dependent classification and
independent classification is not at all requires. So, when you are solving a problem

where there are multiple variables are there.

So, some of the variables in some of the instances you are supposed to actually declare
which one is the dependent variable and which one is the independent variable. But when
you are targeting data to particular variable, then this times we are not we are not having
any kind of business to you know differentiate which one is the dependent which one is
the independent. The business is business of this particular classification where we like
to choose a particular technique. So, for instance when we choose a particular technique
say regress and then this particular division is required. When you are using a technical

correlation, this particular division may not be required.

So, this is how you have to be very careful how you have address this particular you

know situations.
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So now, I will give some kind of hint here the question is called as you know data
architectures. So, we have discuss actually first-class clarification which are given is
called as you know variable. Now, any information related to variables whether it is a
dependent or you know independent variable qualitative variable or quantitative
variables, but that is what it is called as data. Again, we have a big understanding or you

know big deal with data. So, data can be understood in following angles.

So, big data versus small data, primary data, verses secondary data, quantitative data,
qualitative data. So, this is same actually when we called as a variable qualitative
variable or quantitative variable it is the data which can actually a recognize this
experimental data non experimental data. So, this is a experiment experimental data, and
non-experimental data, then structured data unstructured data, internal data, external

data, traditional data, new data, free and purchased, then finally historical data.

So, these are all actually the following requirements. For instance, this is the game
between big data and small data. So, we in statistic we have a structure called as actually
population and samples. So, I can put like this big data means it is a population big
basket and small data means it is actually sample one say subset of a particular set. So,
that means, the tendency is that if you have actually big set of or big availability of data.
So, you can go for you know very in depth search or in depth kind of analysis. If you

have a small data then you have a lots of you know constraint, and as a result you may



not get better insights to this particular problem. So, try to have always you know big
data.

So, once you have a big data then; obviously, you can get better insights and that insights
can help you lot to get some kind of better management decision. Then the second
understanding must be a primary data and secondary data. Primary data means you are
collecting at the root levels. You are collecting data at the root level and secondary data
means somebody collected for you. For instance, any data you are collecting from a
database is a classic example of secondary data. Primary data means you just go to some
organization and collect the informations like; what is your name, what is your
qualifications, what is your age, what is your salary like this. So, these are you know first
and information you are just you know collecting. And this is the example of primary

data, but you know primary data primary data has a advantage and has limitations.

Similarly, secondary data has advantage and limitations, but depending upon the
situation and requirement you have to use accordingly right; then similarly quantitative
data and qualitative data so, which we have already highlighted. And similarly,
experimental data and non-experimental data, data can be collected from the
experimental basis. And some of the data can be derived without any experimentation.
Most of the engineering or science field some of the data are readily available on you
know experimental basis. And we need to actually analyze. Then another kind of
understanding should be structured and verses unstructured; so like this structured and
unstructured. So, sometimes see if the data is very structured then you know analysis can
be very fast and very accurate and you can go very your movement will be very very fast

and effective. But non-unstructured data means you have to first make it structures.

For example, what is mean by actually unstructured data? That means, it may not be in a
proper format right some missing data maybe available. Or some data you know not in a
particular you know shape with respect to time or with respect to any kind of cross
sectional units. So, that is why you know see if anywhere using secondary data, you may
find that you know this is by default maybe unstructured, because that fellow might have
collected for some different use. And you are you know using the data for your
requirement or you know your use. So, his or her requirement may not coincide with
your requirement. So, that is why you need to structure the data as per your requirement.

So, that is why first you understand all this things before we go to some kind of an



analysis. Then the internal and external data this is not actually big deal this is actually
when you are dealing with a kind of business environment; so a particular business. So,

any data related to their organization is nothing but called as internal data.

And anything outside means anything any information outside that particular you know
business is nothing called as you know external data similarly, traditional and new data.
Traditional data means already available, but new data means it is newly you know it is
kind of modification upgradations kind of things. And free purchase that is not important
for this analytics and historical data this is very important, because we need actually the

historical data for most of the business analytics tools.

Without any past informations then you are not in a position to predict actually properly
to the futures. Of course, you know I will give you know better understanding after this
because data can be classified into 2 time and cross sectional any data, any variables
reporting with respect to time is called as a time series data any data. You know reported
with respect to any kind of cross sectional units is called as you know cross sectional

data.

For instance, companies you know profit of you know companies for a particular years,
let us say we are fixing a year 2019 or 2017, then you are you know reporting some kind
of figures. You know, predicted figures or something like that. Let us say 2017. So, you
are putting you know company a company b company c like that you know so for a
particular year different companies like this. So, let us say this is a year, and this is the
company, and this is the profits. So, putting fix fixing here year like 2017 company 1 2 3
and you know profit figures you are reporting. So, this reporting is called as a actually

cross-sectional reporting.

So now, in other sides you are putting actually cross-sectional (Refer Time: 17:18) time
putting year, and then you are putting actually profit here is. So, cross-sectional unit
means let us say put a company one, and then company one with respect to let us say
2001 2002 2003 2004. And so, these are already reporting over the time. So, this
particular reporting is called as actually times is reporting, and as a result this data is
called as a time series data, and this kind of structure is called as a cross sectional

structure and the data reporting is called a you know, cross sectional data. In the cross-



sectional data so, time are fixed, but cross-sectional units will be vary, but in the case of

time series a particular cross-sectional unit will be fixed and time will very.

So, will discuss in details in the later stage, when we need all these you know kind of

understanding or you know requirement. So, this is how you have to be structure here is.

(Refer Slide Time: 18:28)
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So now this is what actually strategy which I have already discussed. So, we actually
need actually big data. We need actually big data that means, this stability of the analysis
will be very high. The efficiency of a particular analysis will be very high. So now, if
your data will be very small then some of the techniques you may not be in a position to
apply. So, when you have actually more data or you know big data, any technique you
can apply as per the particular requirement and of course, it should be visible one. But if
you have a if you have a very small data then some of the top-class techniques as per the
business requirement or you know business investigation you may not in a position to

you know apply.

So, that is how that how your strategy should be always you know having you know
more data, that is what is you know called as big data. So, that there is a well saying
higher the sample or you know higher the data, higher is the model accuracy. Or you
know higher is the tradition accuracy or higher can be you know or better you know
management decision. So, that is why you must have a big data; that means, complete

informations and that too in a maximum length.



So, that that is what the strategy should be, if you are you know information is lacking
and information is not sufficient and not in a long interval, then the investigation may not
be very effective, and you cannot get the insights properly, and you are not in a position
to analyze properly, and as a result the whole process will be in a different shape all
together. And that too you cannot get you know better inference, and then your
management decision maybe not effective. So, that is why so, your strategy should be
like that you know you must have you know high sample size or you know you must

have a big data.

Once you have big data you have the kind of flexibility you can pick up the particular
sample as per the requirement, you know fix the time periodic or fix the kind of fix a
particular you know structure you know cross sectional structure then you know pick up
these samples so it is you to decide how to take. But the availability is not there, then you
have lots of you know negatives to apply this business analytics as per your business

requirement.

(Refer Slide Time: 20:51)
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Data for Business Analytics

Examples of using DATA in business:

» Annual reports

P Accounting audits

P Financial profitability analysis

P Economic trends

» Marketing research

P Operations management performance
»Human resource measurements
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Some of the standard examples of you know data for business analytics are, you know
annual reporting accounting audits, financial profitability analysis, economic trends,
marketing research operations management performance and HRM’s. So, these are you
know classic examples through which these are all it is basically it is basically the you

know data, and that too as per you know kind of requirement for you know all kind of



business activities. So, the message or you know signal is that you know, without data all
these items cannot be cannot be analyzed properly, or you may not in a position to
understand properly. And forget about the kind of further in-depth study by using any

kind of business analytics and as per your business requirement.

So, you are supposed to actually first you know understand or you know record properly,

then you have to you have to have actually proper kind of understanding. So, here is.

(Refer Slide Time: 22:07)
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Visualization of data

* Example:
1,2, 50,500 ..., Kharagpur, gender, 10k3002, xy@gov.in,
Anything else?

* Data vs. Information
100.0, 0.0, 250.0, 150.0, 220.0, 300.0, 110.0

s there any information?
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So, next so, this is actually the concept called as you know visualization of data. So, your
data can be recorded like this. So, some of the examples are you know 1, 2, 50, 500.
Kharagpur, genders, then the roll numbers the emails. So, it is a kind of standard
reporting format. So, you know it is visualization of data means, what are the ways
actually you capture the informations and you record the informations, and then you
have to visualize and you have to properly utilize. Because you know sometimes you
know let us say this particular structure 1, 2, 50, 500. This is actually numerical numeric
representations right, but the other sides are you know qualitative reporting. So, that is
why these are all actually what I called qualitative variables, but you know this is for

instance, Kharagpur.

So, this is actually the variable will be placed right a gender this is actually human
research component this is also a qualitative variables now this is roll number. So, this is

actually qualitative information. So now, what is happening actually so, but these are all



you know data. These are all information which can actually can be used and can be
applied for you know investigation and to get some kind of inference, but it is the it is

not in a pro what I can called as you know in a proper structure.

So, you have to streamlined it as per your requirement, then you can apply analytics tools
to get some kind of decision. For examples you know for example, let us say this is a
qualitative variables and informations are you know like Kharagpur gender etcetera, but

by the way when you use any kind of analytic tools or you know kind of spreadsheets.

So, these are all not numeric actually. So, some are numeric and some are notnumeric as
a result you are not in a position to correlate properly. So, what is actually requirement a
what is the requirement is that that you have to transfer all these qualitative information
into coding. So, that means, these are the qualitative variables need to be coded first you
know; that means, some quantification is required here. So, once you quantify properly
then this qualitative information can be can be converted into some quantitative format,

and after that you are in a position to address this you know kind of problems.

(Refer Slide Time: 24:40)
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Data for Business Analytics

P Metrics are used to quantify performance.
» Measures are numerical values of metrics.
» Discrete metrics involve counting
-on time or not on time
- number or proportion of on time deliveries
» Continuous metrics are measured on a continuum
- delivery time
- package weight
- purchase price
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So, data for business analyticscan be can be understood from the following angles. So, it
can be matrix, you know that is that is means they are you know used to quantify the
particular you know performance. Measures are numerical values of matrix, and it can be
discreet and it can be continuous. It can be discreet and it can be continuous. And

sometimes it may be on time, and sometimes not on times. And some of the classic



examples are you know in continuous, measured on continuous calling a delivery time
package weight purchase price all these things are there. So, that means, actually. So, it is

question of you know metric and nonmetric then discrete and continuous.

So, you must be very careful while you know recording or you know preparing the
spreadsheet or you know using this data for any kind of an analysis, because data you
know the understanding of data is very important. So, if your data structure is not clear
properly, then you are not in a position to analyze a you know effectively. So, you must
be very careful how what are the ways actually you have recorded, and what is the
particular (Refer Time: 25:52) it is actually you need actually excellent strategy how you
have to streamline this particular process. Data analytics is actually very easy to pick up
actually because it is a very you know very technical kind of in a thing, but this is not; so

technical actually.

So, there is need of you know lots of you know kind of process or things to transfer into

particular you know requirement.

(Refer Slide Time: 26:18)
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Data for Business Analytics

Example 1.1 A Sales Transaction Database File

A ;] C D E F G H
1 |Sales Transactions: July 14

3 CustlD Region Payment Transaction Code Source Amount Product Time Of Day
10001 East Paypal 93816545 Web §20.19 DVD 21
10002 West  Credit 74083490 Web §17.85 DVD 1327
10003 Noth ~ Credit 64942368 Web §23.98 DVD 1427
10004 West  Paypal 70560957 Email §2351 Book 1533
10005 South  Credit 35208617 Web §15.33 Book 521 | Records
9| 10006 West  Paypal 20978903 Email §17.30 OVD 131
10, 10007 East Credt 80103311 Web $177.712 Book 2159
11 10008 West  Credt 14132683 Web §21.76 Book 404
12 10009 West  Paypal 40126225 Web §16.92 VD 19:3
13 10010 South  Paypal 4907311 Web §23.39 DVD 13.26

1 J
' A
&

Entities Fields or Attributes

= o

P ey
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So, this is this must be very you must be very careful. So, I am giving you here you
know some standard examples. The standard examples these are all you know reporting
this is a simple spreadsheet. And the data are you know recorded with customer ID

within for instance this is actually customer ID.
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Example 1.3 (continued) :

Classifying Data Elements in a Purchasing Database

hk B c [} E F 6 H 1 J
1 Purchase Orders
2
3 Suppler Order ho Item No. fem Descripton  tem Cost Quantty Cost per order AIP Terms (Monthe Order Ote Amrival Date
4 Spacetime Teehoobgies  ADIT1 8480 O.Ring §300 om0 § 2 ] w0
5 Steebin Inc ADI15 539 Shieded Cobiet  § 110 17500 § 1925000 0 082011 083111
6 Sleelin Inc A2} 4M2 Bobnutpackage  § 375 4250 § 1593750 0 082511 030111
7 Steolpin Inc AO4  5MD Shiodod Cabiom.  § 110 16500 § 1815000 0 WA 100
8 Sieelin Inc A0S 5077 Side Pandl $1500 120§ 2340000 0 oz 1Ay
9 Steein Inc AROT 432 Bobulpckage  § 375 4200 § 1575000 0 090111 03OV
10 Alum Sheeling AD23 4224 Bobnulpackage  § 395 4500 § 1771500 kY 104511 102011
11 Am Shooting AMI3 5417 Control Pangl 25500 500 § 12750000 0 102011 102711
12 Am Steeing ADM3 1243 Aiframe fasieners  § 425 10000 § 4250000 0 ooR1l 03I
13 Aum Steeling ADMG 5417 Control Parel 500 400 3 10853000 0 080111 0¥V
14 Spacetime Technologies:  ADEIS 9782 Gasket §406 1500 § 607500 % 02011 09251
16 Spacetme Technologies  ADGES 6469 O-ing §300 1100 § 330000 % 100511 101011
figure 12 % P
G G % % Wt % % %
& &, & %, ° ° @ 2,
7 7 7
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So, this is this is actually purchase orders then a anyway. So, this or we can say. So, these
are all actually I am giving you 3 examples here. So, this is sales transactions and
customer ID region wise then payment wise then transaction code source, then amount
product. These are all you know proper recording I think you know anybody can

understand you know these reporting, and this is called as you know standard reporting.

(Refer Slide Time: 27:17)
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Example 1,2 Classifying Data Elements in a Purchasing Database

A B (4 D B F G H | J

| Purchase Orders

2

3 Suppler Order No Item No. Htem Description  Item CostQuantity Cost per order A/P Terms (Montht Order Date Arrival Dats
4 Spacelime Technohgies  ADT11 8489 O-Ring §300 900 § 270000 Fl 01001 VI8
5 Steebin Inc A5 5M9  Shielded Cabet  § 110 17500 § 1925000 3 0820111 0353111
6 Stebin Inc. ANM23 442 Bobnutpackage  § 375 4200 § 1593750 k] 082511 090111
T Staobin In¢ AD04 5319 Shioided Cablet. ~ § 110 16500 § 18,150.00 k] s 10em
& Steebin In¢ AD05 5677 Side Panel $195.00 120 § 2340000 30 o I
9 Steebin Inc ADOT 4312 Bol-nulpeckage  § 375 4200 § 1575000 K] 090111 0o
10 Alum Sheeling ARZY 424 Botnutpackage  § 395 4500 § 1777500 K] W5 10201
11 Alum Shooling A3 547 Conlrol Panel §255.00 500§ 12150000 Kl 102011 102
12 Alum Sheeting A3 1243 Airframe fasieners  § 425 10000 § 4250000 ki ogos 0314
13 Alum Sheefing AMd0 5417 Conlrol Panel 325500 406§ 10353000 0 0ol ovio
14 Spacefime Technologies  A0S33 9752 Gaske! §405 1500 § 607500 % 092011 02511
15 Spacetime Technobgies  A0S5 6489 O-Ring § 300 1100 § 330000 % 100511 101011
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So, far as you know data is concerned. Similarly, there is another examples here

supplier’s informations, then order number, then you know named item descriptions,



item cost you know, quantity and you know, cost per orders like this; it is again another
kind of standard reporting, but here what is the important is you know the structure of

you know the kind of quantitative data and qualitative data.

So now, I will give you some kind of snapshot you know, or you know bed structure

through which you can understand the qualitative data in a much better way.

(Refer Slide Time: 27:53)
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Data for Business Analytics

Types Data Based on Measurement Scale:

P Categorical (nominal) data
» Ordinal data

} Interval data

P Ratio data
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Or some kind of data structure: usually when your structure is not you know proper
format, then we use a (Refer Time: 28:07) scale, and then we have to gather the
informations. And accordingly a accordingly the data can be actually recorded and you

know gathered. So, here is so, there are 4 different kinds of structures.

So, one particular structure is called as categorical data, that is nominal and that is
exclusively actually kind of qualitative in natures like you know gender religions
etcetera, and then second one is the ordinal data, third one is interval data, and forth one
is the ratio data. So, these are you know 4 different strong classifications. So, for as

actually data recording is concerned or data collection is concerned.
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Categorical (nominal) Data

» Data placed in categories according to a specified characteristic
P Categories bear no quantitative relationship to one another
» Examples:

- customer’s location (America, Europe, Asia)

- customer’s location (West Bengal, Karnataka, Punjab)

- employee classification (manager, supervisar, associate)

- employee classification (male, female)

- employee classification (adult, child)
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I will give you some kind of examples. So, under these 4 category. So, the first category
is the categorical data that is nominal structure. And (Refer Time: 29:03) today these data
are place in categories according to a specified you know feature. So, categorical datas
have no quantity relationship to one another. For instance customers locations customers
location with respect to different you know region of a particular country, employee
classifications; then employee classifications with respect to genders. Employee

classification with different kind of (Refer Time: 29:31) say adult and child.

So, these are all actually the classic example of categorical data. So, while you are

recording the data you must have a understanding on this.



(Refer Slide Time: 29:42)
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Data for Business Analytics
Ordinal Data

P Data that is ranked or ordered according to some relationship with one
another

P No fixed units of measurement
P Examples:
- college football rankings (Ravenshaw, Christ, Xavier)
- Management school rankings (VGSOM, [IMA, IIMB, IIMC, lIML, )SLRI)

- survey responses (poor, average, good, very good, excellent)
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Then ordinal data that is ranked or ordered according to some relationship with one
others. So now, fixed units of measurement again here; examples some of the examples
are college football rankings, management schools ranking, survey responses, like you
know poor average good very good excellent and so on. So, this is a kind of hierarchy
kind of things you are supposed to meant. So, this is also one kind of recording, and this

particular recording is it called as you know ordinal data structure.

(Refer Slide Time: 30:17)
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Data for Business Analytics

Interval Data
» Ordinal data but with constant differences between observations
} No true zero point
} Ratios are not meaningful
P Examples:
- temperature readings
- SAT scores
- CAT scores

"~ NPTEL ONLINE

IIT KHARAGPUR CERTIFICATION COURSES




Then, third one is called as a interval data; ordinal data, but with constant difference
between observations; no true 0 point, but ratios are not actually meaningful. So, here
some of the examples are you know, temperature readings SAT score CAT score, or tofel
scores like these are the classic examples you can you know, you can put in the case of

you know interval data. And then finally, you know ratio data.

(Refer Slide Time: 30:43)
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Data for Business Analytics

Ratio Data
» Continuous values and have a natural zero point
P Ratios are meaningful
P Examples:
- monthly sales
- delivery times
- weekly sales

- processing timings N
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This is actually very rich data structure, and continuous values and have natural 0-point
ratios are meaningful and usually the examples are you know like monthly sales delivery
times, weekly sales processing times. So, these are all you know order times. So, these
are all actually a the classic example of you know ratio type of data, but by the way at
the end of the day. So, you must have a data, whether it is a whether it is by default in a
numeric format or not in a numeric format, but the end of the day you must have a
spreadsheet, having all kind of information, and if it is not in a numeric format you have
to put through some kind of structure, and numerically differentiate and then that should

be finally only in numbers.

So, that should be transferred in such a way that should be you know all in all must be in
numbers. That is how what I mentioned actually the structure verses unstructured when
you say that unstructured. Sometimes the data you know some are you know in numeric.

And some are not in a numeric then you know by default you cannot just apply a



particular technique. So, when you when you choose a particular technique, or when you

like to analyze these data as per your requirement.

So, be ensure that you know all these data are you know in a particular format; that
means, we need actually consistency data consistency in a data recording or you know
data base. If you have no consistency as per your requirement, then you may not in a

position to analyze it.

(Refer Slide Time: 32:25)
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Data for Business Analytics

] 1. Ratio
ForX,>0and X, >0;

Xyl Xy Xof Xy, Xy-Xq XXy, X, 22X, X, >=X, are meaningful
f;:—/ ’:'—--- "-:'::--"'"

2. Interval: X;-X;, XX, , X, >=X,, X; >=X, are meaningful
P —=

3%: X, >=X,, X, >=X, are meaningful
—_—

4. Nominallcategurical\/
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So, this is one of the most important things you are supposed to highlight the particular
you know. So, mathematically there is actually you can you know on you can clarify the
distinction between ratio interval and ordinal and nominal. For instance, take 2 variables
to take 2 variables x 1 and x 2. And then we can have actually let us say x 1 is positive
and x 2 is positive. And then you know any reporting you know x 1 or any reporting to x
2 is a kind of data.

Now, x 1 and x 2 can you can apply any kind of an operations. So, this is actually x 1 by
x 2 or x 2 by x 1, and another kind of division here and this is another division. So, if all
these divisions can be possible, these are all called as you know data processing. And
sometimes and structured and you will make a structured by this you know process. And
if any you have a data and you can process all these you know operations, then this
particular data is called as you know ratio data. That is how it is called as you know rich

data, data structure.



Then out of this if you now only the first one is not available, then this one x 1 minus x 2
or x 2 minus X 1 x 1 greater than x 2 or x 2 greater, than if that can be done so on. And
then this particular structure is you know recognized as you know interval structure. And
again finally, if the last one only actually meaningful and others to are not meaningful,
and this is what is called as you know ordinal structure. And if all these 3s are all these 3
ratios and interval and ordinal are not available, then the final one is called as actually

nominal or categorical.

So; that means, altogether. So, data has to be recorded in as per the requirement. And
ones data will be recorded, then or you know put in a kind of structure, then you are in a
position to analyze as per the particular technique and as per the particular you know

business requirement. So, this is this is what actually the thing like this.

(Refer Slide Time: 34:32)
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Time series data
Cross-sectional dd

Pool data
Panel data

Examples of fime series data Frequency ﬁ
GNP or unemployment monthly, or quarterly
government budget deficit annually
money supply weekly
value of a stock market index as transactions oceur
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And what I have already mentions that you know, data can be actually classified into
time and in across. So, sometimes you know if any variables reporting with respect to
time, and that is called as a time series data in a data reporting with respect to a cross

sectional called as a cross sectional data.

So now when you will be pulling time with across that is called as actually pool data.
And then if you are in within the pool data, for instance let me give an example here is.
This is actually I will put here i, and I will put here t. And then I will put you know

variable say x 1 and x 2 like the previous highlights. So, 1 represent the cross-sectional



units. 1 represents here cross-sectional units. And then t represents here time, and then it

let us say we will take 1 2 3 3 different cross-sectional units.

And we will take 1 2 3 3 different times time units, then there will be a reporting here is.
So now, see here is x 1s let us say 10, 20, 30. Then I will put you now 5, 7, 9. So now,
putting I remain constant. Let us say cross sectional unit means company 1; company 1 3
different time periods. So, there you know reporting the data. So now, this is what
actually called as you know time series reporting. Now other way can be happened. So,
suppose one will be constant here you put one constant here, then time one constant then
it will be have a data like this. This will be having this will be having called as actually a
cross-sectional over a reporting. So, time one particular time period, but we are reporting

against you know 3 different cross-sectional unit.

And this can be also reporting so that means, it is depends upon how you are you know
setting. So now, you start like this when 1 equal to 1. And you have a 3 different time
periods, then to you have 2 cross sectional units then you have a 3 different time periods.
And 3 cross sectional unit and having 3-time period; that means, technically when you
are fixing 1 equal to 1, then you have a 3 data 3 data points. When you are fixing again
you know i equal to 2, then you have 3 different times periods data. And when you are
fixing 1 equal to 3 you have a 3 different time periods data. Then now what we can do?
So, you can just copy paste copy paste copy paste like this then you know you will find
finally, 9 into 9 data points. So, that particular structure is called as a actually pull data.

So now within the pool data when you are you know studying the impact of you know
cross sectional unit and time series unit then this becomes called as actually panel data.
So now so, these are the standard understanding of the data and similarly, we have a
plenty of examples here. We have a plenty of examples here to know the time series data
and kind of frequency. Similarly, this can be also cross-sectional data if you change if
you fix a particular time period and you know changing like you know, country state
etcetera like this. So, these are actually various examples of you know data with the help

of all these things.



(Refer Slide Time: 37:57)
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Modelling as per the Data Structure

1. Model with cross section data
Y=atBX +e;i=12,.., N
N: number of cross section observations

2. Model with time series data
Ye=a+pXi+e t=12...T
T: number of time series observations

3. Model with panel data

Y= 04 Pt €5 121,20 N;
t=12...T

N.T: number of panel data observations.

'~ NPTEL ONLINE

IIT KHARAGPUR CERTIFICATION COURSES

You can actually go for some kind of discussions.

(Refer Slide Time: 38:01)
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Data Analytics Process

* Master data management
+ Data visualization

+ Data quality

¢+ Data integration

+ Data transformation

*+ Data governance
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So here actually some of the better understanding of the data and corresponding to the
data structures we have a different kind of modelling framework, which will discuss in
the later stage. And when we are connecting with a particular technique called as you
know panel data modelling. So, during that times I will highlight in details about this 3
models, and then connect with you know different structures, and I will like to highlight

the times how this particular you know structure and give better insight as per the



business requirement. So, these are you know final kind of understanding about the data
analytic process. So, master data management, data visualizations, data quality, data

integration, data transformations and data governance.

So that means, while using the data final data for your you know business requirement
you have lots of things you are supposed to a address: you have to understand the data
check all these you know obstacles, then make it very structured as per your requirement,
then if possible you can transfer the data transpose the data. Then you can actually
finally, have proper order, then you can actually in a position to apply some kind of

techniques to solve the business problems as per the requirement.
With this will stop here.

Thank you very much. Have a nice day.



