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Lecture - 15
Descriptive Analytics (Contd.)

Hello everybody and this is Rudra Pradhan here. Welcome you all to BMDA course, and
today we are here to discuss about the descriptive analytics. So, in the last couple of
lectures, we have discussed various you know issues or you know and requirements, in
fact, we have discussed the descriptive statistic, association statistics, the concept of

probability and probability distributions.
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Topics Coverage

» Measures of Location

» Measures of Dispersion

} Measures of Shape

» Excel Descriptive Statistics Tool

» Descriptive Statistics for Grouped Data

} Descriptive Statistics for Categorical Data
» Measures of Association

} Probability

» Sampling and sampling distribution
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So, now connecting to all these lectures, so we will discuss now the concept called as

you know sampling distributions. So, sampling and sampling distributions.
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Learning Objectives

» Understanding the need for sampling and the importance of appropriate
sampling.

» Knowing the difference between population parameters and sample
statistics,

» Knowing different types of sampling techniques and their limitation.

» Understand the structure of various sampling distribution.

}» Examples with excel demo.
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So, this is what the objectives behind this particular you know lectures that to sampling
and sampling distribution. And the structure is to understand the need of sampling and
importance of appropriate sampling, knowing the difference between population
parameter and sample statistics, knowing different types of sampling techniques and their
limitations, understand the structure of various sampling distributions. And finally, I will
show you some kind of you know examples with the excel spreadsheets. So, this is what

the discussion is all about.
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Sampling and Sampling Distributions

* Aims of Sampling

*  Probability Distributions
+ Sampling Distributions

* The Central Limit Theorem
* Types of Samples
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And the kind of requirement is like this. What is actually it means we like to address the
typical structures m of sampling, connection with the probability distributions,
connection with the sampling distribution then we like to connect with the central limit
theorems, and then types of you know samples. This is the typical structures or highlights

of this particular you know lecture.
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Sample and population

+ Apopulation is the collection of all the elements of interest.

+ Asample is a subset of the population.
— Good or bad samples.

- Representative or non-representative samples. A researcher hopes to
obtain a sample that represents the population, at least in the
variables of interest for the issue being examined.

— Probabilistic samples are samples selected using the principles of
probability. This may allow a researcher to determine the sampling
distribution of a sample statistic. If so, the researcher can determine
the probability of any given sampling error and make statistical
inferences about population characteristics.
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So, what we have discussed earlier. So, in any kind of you know empirical process or
you know in problem investigation, so there is always you know issue about the sample
and populations and what I have already mentioned the every time the experiment or you
know empirical processing will be sample specific. So, you want to know what is the
kind of you know population structure and corresponding to the population structures
you have to draw a samples and then the investigation will be it done with the help of

you know this is sampling only.

So, a sample is a subset of the population which you have already highlighted. So, it may
have a good samples, it may have a bad samples. So, since it is a kind of you know
basket, where you can pick up various samples; then if the sample is not actually good
then you can actually reject then you pick up another sample and then test as per your
requirement. So, in fact, the particular investigation process is very you know kind of

you know continuous in nature, so if your theory is very accurate and the problem is well



connected then sometimes with the help of you know samples, so you have to actually

validate the particular fact or you know observations.

And if the sample will not be supportive that means typically if the sample is a bad one
then obviously so it may not actually support to your theory and model. So, that is why
so we typically follow sensitivity analysis and robustness check to validate whether you
know the particular sample is a very accurate to predict certain kind of you know
situation or to test particular situation. So, the sample will be good representative or
sometimes non-representative samples. A researcher how to obtain a sample that
represents the population so that means, the idea is actually so you have to try to you
know pick up one after another samples, and then you know try to give conclusion or
you know kind of findings which can general in nature and that will be population

specific.

So, that means actually it is a kind of you know method of induction. So, you increase
one after another process so that means, you can increase the sample also with a given
kind of you know structure. So, starting with you know a 100 observation, 150
observation, 200 observation then you check the radiation. Actually if you know it is
more or less you know coming similar kind of you know results then obviously so this
will be very dirty or you know theory and the kind of you know models, so that is the

beauty of actually the game between sampling to you know population.

So, that is how you have to understand what is the specific difference between in sample
and population, but most of the times our structure is actually sample specific. So, I
mean we have to empirically test the particular process or you know the kind of model

through in the process of you know sampling only.



(Refer Slide Time: 05:14)

R R RS R N

Why sample?

+ Time of researcher and those being surveyed.
«  Cost to group or agency commissioning the survey.
+ Confidentiality, anonymity, and other ethical issues.

* Non-interference with population. Large sample could alter the nature of
population, eg. opinion surveys.

* Do not destroy population, e.g., crash test only a small sample of
automobiles.

+ Cooperation of respondents — individuals, firms, administrative agencies.

* Partial data is all that is available, eg. fossils and historical records, climate
change.
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So, now the question is why samples because the means it is a very tricky kind of you
know situation, because it is not possible for a researcher or you know any kind of you
know organization or any kind of you know individual to gather all the sample which can
be represented by a kind of population. Since, you are not in a position to touch all the
samples so as a results, so you cannot say that this is a kind of you know population.
Since you are less than all samples by default this particular structure is a sample

specific; it cannot be population.

If you say population means all these sample points will be covered altogether. Since,
nobody can you know in a position to collect all the samples then your every time the
particular experiment or the particular testing will be sample specific that is how. So,
these are the typically you know understanding, so why you need actually sample not the
kind of you know population, because it is not possible for researcher together or kind of

you know information.
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Methods of sampling: non-probabilistic

+ Friends, family, neighbours, acquaintances.

+ Students in a class or co-workers in a workplace.
+ Convenience.

+ Volunteers.

+  Snowball sample.

+ Judgment sample.

*+ Quota sample - obtain a cross-section of a population, e.g. by
age and sex for individuals or by region, firm size, and industry
for businesses. This may be reasonably representative.

+ Sampling distribution of statistics cannot be obtained using any
of the above methods, so statistical inference is not possible.
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So, methods of sampling, so there is a probabilistic kind of you know structure and there
is a kind of non-probabilistic structures. So, you can have the sample from friends,
family, then you know students in a class or something kind you know coworkers in your
workplace, then a convenient sampling volunteers. So, these are you know judgmental
sampling and then you know these are all ways you actually you have to collect the
samples. It means what I have mentioned actually when you collect the information, you
must have a kind of you know description. So, the kind of you know reporting will be

cross sectional specific and you know time specific.

But you know what is the particular cross sectional structure, and what is the particular
you know time series structure that itself will give you some kind of you know clarity
and understanding between the sample versus you know populations. But before you
start the particular process, you must be very clear that you know what is exactly the
sample and what should be the structure of the population. Of course, you are not in a
position to say what is the exact you know population, but you should know what is the

population basket altogether then you can pick up a samples.

And there should be some kind of you know convergence between sample and
population. Every times our approach is actually sample to populations, so that you know
you can generalize the particular you know findings or generalize the particular

structures and accordingly the management decision can be applied. So, that is how it is



a kind of you know continuous process till you get the kind of you outcome as for your

you know requirement.
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Methods of sampling: probabilistic

* Random sampling methods — each member has an equal probability of being selected.

+  Systematic — every k" case. Equivalent to random if patterns in list are unrelated to
issues of interest. Eg. telephone book.

* Stratified samples - sample from each stratum or subgroup of a population. Eg. region,
size of firm.

*  Cluster samples — sample only certain clusters of members of a population. Eg. city
blocks, firms.

*  Multistage samples — combinations of random, systematic, stratified, and cluster
sampling.

s If probability involved at each stage, then distribution of sample statistics can be
obtained.
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So, methods of sampling is again you know the compared to previous ones, this is the
probabilistic kind of you know situations. And most of the cases, we use probabilistic
samples for you know kind of you know empirical testing. So, like the previous lecture
we have discussed the concept called as a random variables, so here also there is a
structure called as a random samplings. So, each number has an equal probability of
being selected. Then there is a systematic structure, stratified sampling, cluster sampling,
multistage sampling and means these are all you know various ways to you know gather
the information and mean say the idea is that you know it is a kind of art actually. If you
follow the particular structure then obviously the accuracy of the data and the accuracy

of you know sample would be very perfect.

If you are you know structure will not be specify as per the requirement, then by default
the inputs are not correct then obviously, you do not expect the kind of you know output
and the kind of findings. So, what is actually the kind of requirement that you know you
should actually focus on a kind of samples which is a as per your need that means, you
know you follow the best kind of sampling structure, so that your sample or your data

will be very effective and very efficient as far your requirement is concerned.
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Aims of sampling

+ Reduces cost of research (e.g. political polls)

*+ Generalize about a larger population (e.g., benefits of sampling city r/t
neighborhood)

* Insome cases (e.g. industrial production) analysis may be destructive, so
sampling is needed

! NPTEL ONLINE

IITKHARAGPUR CERTIFICATION COURSES

So, now so m sub sampling actually we sometimes you know with the kind of you know
limitation subject to cost time etcetera, so you have to be a you know do some kind of
you know compromise. But still the suggestion is that you must have always you know
accurate sampling as per the requirement, and try to have more number of sample points,

so that the kind of you know findings will be efficient and accurate.

If you are you know sample is not good one and the sample size is not good one then
obviously this will affect the kind of you know analysis by using any kind of you know
complex analytics tools, and then the findings will be not efficient. So, that as a result
you are supposed to follow a particular structure where your sampling or you know
sample point should be very efficient one. This will give you better predictions. So, these
are all you know probability concept which you have already discussed. So, I am not

going in details.
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Probability

* Probability: what is the chance that a given event will occur?

+ Probability is expressed in numbers between 0 and 1. Probability = 0
means the event never happens; probability = 1 means it always happens.

* The total probability of all possible event always sums to 1.
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So, the value of the probability will be 0 to 1, and then these are you know the kind of
you know sampling structure particular probability sampling will follow this particular

you know principle.
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Probability distributions: Permutations

What is the probability distribution of number of girls in families with two
children?

2GG
1BG
1GB
oBB
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And now I will give you a little bit a hint here actually what is the probability
distribution and number of girls in family with it two children. So, these are all actually
possible samples means you should know the trick how to you know gather the kind of

you know sample points right. So, we have already discussed in details in the case of you



know probability and probability distribution with so many probability distribution we
have highlighted. And this is the series of you know samples you know possible cases
you have to detect and then you have to predict the particular requirement as per the need

of the business.
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o Probability Distribution of
Number of Girls
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So, this is the kind of with the available data you have to predict the kind of you know
structures and try to find out the particular pattern you know probably distribution
pattern so that you know your prediction can be effective you know again as per the

business requirement.
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How about family of three?

Num. Girls child #1 child #2 child #3

0 B B B
1 B G
1 B G B
1 G B B
2 B G G
2 G B G
2 G G B
3 G G G
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So, again you know how about family of three, so when you are you know number of
girls. So, these are the kind of you know possible cases. And this can be generated
samples and then on the basis of the these are all actually how to apply the trick and
gather the information; once you gather the information then you are in a position to
address the problems right. So, it may be for instance, number of girls in three family, it

can be start with a 0, it can be start with a 1, it can be start with a two and so on.

So, if it is O then that means, all the family having actually boy, boy, boy. So, if it is then
you know it may be a kind of you know in the case of first one, it may be case of second
one or it may be case of you know third one only. So, likewise you know it is the kind of
you know structure through which you have to generate the sample. So, that means, you
have if your problem is very accurate, understanding is very accurate, so there is no

problem to generate the samples.
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Probability distribution of number of girls
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So, like this, so this again if you plot then it will give you the kind of you know
distributions of this particular you know sampling. So, once you know the distribution
accordingly you have to apply the particular distribution and predict the kind of you

know environment.
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So, how about a family of 10, so that means I am just you know giving you the cool of

you know indication, once you add up you know something more and more, more than



the kind of you know complexity will start increasing. And that is how you have to

follow their particular you know pattern which will be as per your requirement.
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As family size increases, the binomial distribution looks more and
more normal.

s of Suttenies
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Then a family size increases. Then you know I mean simple starting with the probability
distribution then you follows the kind of you know typical complex distribution like

binomial distributions, then a normal distribution and something like that.
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Normal distribution

Same shape, if you adjusted the scales

~

/

—

' NPTEL ONLINE

ITKHARAGPUR CERTIFICATION COURSES

So, this is the kind of you know case you know which we have already highlighted, but
the pattern of distinction only follow like this. And this is a kind of you know normal



distribution pattern and that means, once you have the samples you have to just you
know plot and see how is the kind of you know shape. If your shape is not actually A
accurate and then here you know analysis will not be accurate. So, you must be very
careful how is the particular shape and as per the shape you have to structure the data and

then you connect with your particular analytics tools to solve the business problem.
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Sampling distributions

+ Asampling distribution is the probability distribution for all possible
values of the sample statistic.

+ Each sample contains different elements so the value of the sample
statistic differs for each sample selected. These statistics provide
different estimates of the parameter. The sampling distribution
describes how these different values are distributed.

+  For the most part, we will work with the sampling distribution of the
sample mean. With the sampling distribution of %, we can “make
probability statements about how close the sample mean is to the
population mean p", Alternatively, it provides a way of determining the
probability of various levels of sampling error.
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Then there is a concept called as you know sampling distribution. Actually we have a
three different structure altogether sample sampling distribution and population so that
means suppose you have a kind of you know basket, and in the basket you can call as a
population. Then in the basket you pick up you know small, small samples let us say
sample size of you know 50, 30, 150 like this then you try to find out sample statistics.
Now, all the sample statistics will be having another kind of you know basket and that
will create a kind of you know distribution, but in simple language you can called as you

know sampling distribution. So, you have to follow.

So, when will be go for this particular you know process. So, some kind of you know
normalization you are you know bringing. So, and every times the normalization or
normalize data is always good fit for any kind of you know modeling. So, you try to
bring the kind of you know accuracy and the kind of you know normality, so that you
know your business it can be analyzed very effectively and that will be as per your you

know requirement.
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* When a sample is selected, the sampling method may allow the researcher to
determine the sampling distribution of the sample meariX. The researcher
hopes that the mean of the sampling distribution will be p, the mean of the
population. If this occurs, then the expected value of the statisticX is . This
characteristic of the sample mean is that of being an unbiased estimator of .
In this case,

E(x)=u

* Ifthe variance of the sampling distribution can be determined, then the
researcher is able to determine how variabléX is when there are repeated
samples. The researcher hopes to have a small variability for the sample
means, so most estimates of | are close to . ;
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So, this is sampling distribution of you know so the kind of you know rules you have to
follow and when you are you know picking up a particular you know sample. So, you
have a sample statistic and you have a population statistic. And when you are calculating
and I means when you are a picking up a particular sample, your sample statistics will be
converged to population statistic. If the difference will be very high that means, the
sample this particular you know a choice of samples may not be actually very accurate.
So, your sample statistics you try to pick up the sample which is very close to population
parameter. If it is deviating from the population parameter then the biasness will be very
high and that biasness will be affect your you know business forecasting or you know

business for predictions. As a result your management decision will not be very effective.

So, you must be very careful how you have to pick up this sample and the sample which
you need pick up that will be you know very close to population parameters. Otherwise
you know the you know if that is the that is not the case then there is a high chance that
you know the populations parameters are actually be specified. So, you try to find out
actually the structure through which you can the entire team a and entire structure will be

again you know a rearranged as per your requirement.
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Sampling distribution of the sample mean when
random sampling

+ Ifasimple random sample is drawn from a normally distributed population,
the sampling distribution of X is normally distributed.

+ The mean of the distribution of X is y, the population mean.

+ |fthe sample size n is a reasonably small proportion of the population size,
then the standard deviation of X is the population standard deviation o
divided by the square root of the sample size. That is, samples that contain,
say, less than 5% of the population elements, the finite population
correction factor is not required since it does not alter results much

NPTEL ONLINE

IITKHARAGPUR CERTIFICATION COURSES

So, this is another kind of you know sampling rule. So, I am just you know skipping this
one. So, the thing is that you know some cases you know so for as you know population

is concerned, it is called as a infinity population and finite population.
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Random sample from a normally distributed population

Narmally Sampling distribution of % when
distributed sample is randem
population
No. of elements N n
Mean I [
Standard deviation @ o
O, =—m=
Cn

Note: If n/N > 0.05, it may be best to use the finite
population correction factor.
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But whatever may be the case so we actually try to follow the kind of you know patterns
that you know they pick up the sample which can be very close to the population

parameters. So, here this when we are following a kind of you know structure random



sampling from a normally distributed population, so these are the typical structure you

have to follow. And capital N stands for actually population parameter.

And this is what actually population parameter then this is a sample kind of you know
structure. And you know a distribution will be called as you know efficient distribution
here you know sample statistic will be converse to populations statistics. And then as you
know sample mean will be equal to population mean, but sample standard deviations will
be you know closely connected with you know population standard deviations. So, this is
the kind of you know conversions you have to connect with you know when you are

connecting sample with you know populations.

(Refer Slide Time: 18:03)

Central limit theorem - CLT

The sampling distribution of the sample mean, X , is approximated by a
normal distribution when the sample is a simple random sample and the
sample size, n, is large.

In this case, the mean of the sampling distribution is the population mean,
W, and the standard deviation of the sampling distribution is the
population standard deviation, g, divided by the square root of the’
sample size. The latter is referred to as the standard error of the mean.

A sample size of 100 or more elements is generally considered sufficient to

permit using the CLT. If the population from which the sample is drawn
is symmetrically distributed, n > 30 may be sufficient to use the CLT.
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So, now, so I will give you the little bit more details about this particular you know
structure. So, this is a kind of you know structure called as you know central limit
theorem. And this theorem you know gives the idea that you know when you increase the
sample size, you know one after another. Then the particular distribution will be you
know close to normally a normal distribution, you know we have actually discussed
couple of you know distribution, but best distribution in so for as you know prediction

and forecasting is a concern is called as you know normal distributions.

Now, with the help of you know sample you know with the help of you know central
limit theorem structures, so when we increase the sample size you know indefinitely then

most of the distribution will be a you know follows the normal distribution. And normal



distribution once the data will be follow a particular normal distribution, then you know
the outcome and the findings are you know the kind of you know decision making
process will be very efficient and very pretty. Sometimes we will be normalize the data
we will structure restructure the data and try to bring the kind of you know distribution
which will be having actually kind of you know equal spreads. So, it should be like you

know symmetrical in nature.

So, that is that is one of this strategy or skill you have to develop how you have to bring
you know skew data to actually symmetrical data. So, that you know your business find
you know kind of you know check or you know business requirement may be very
effective so far as you know any kind of you know analytics tools are you know

concerned. Some like this and this is this is the kind of you know structures.
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Sampling distribution in theory and practice

* Population mean i = 2352 and standard deviation o = 1485.
+ Random sample of size n = 50.

+ Sample mean, X is normally distributed with a mean of = 2352 and
a standard deviation, or standard error, of

o 1485 1485

0, =—=——=—"=210
dn o 70m

In the simulation, the mean of the 192 random samples is
2337 and the standard deviation is 206.
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So, these are the kind of you know classic examples how we have to connect the central
limit theorem and you know indicating that you know the particular distribution will be

following actually normal distributions.
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Most empirical distributions are not normal:
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So, this is the kind of you know structure which actually followed a kind of a skewed

distribution that is actually not normal.
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Then again with you know increasing samples, so now, the particular distribution will be
following a normal distribution. So, that is why so what will you do sometimes you
know increase the sample size that is as per the central limit theorem, so the distribution
will be followed by a normal distribution or sometimes you can you know restructure the

data or transport the data, so that the distribution can be little bit close to the normal



distribution. But the best structure to follow the normal distribution is the apply the you
know increasing sample policy, so that you know the distribution will be follow normal
distribution. And then once you get the kind of you know symmetrical spread or you
know equal distribution, this will help you lot to take management decision as per your

requirement.
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Random Sampling from Probability Distributions

Example: Sampling from the Distribution of Dice Outcomes

Prabability distribution Intervals for random sampling
X 1=l Fix) Interval Qutcome
2 002 ooz 0o 0,028 2
3 00% 0083 0,028 to 0,063 3
4 0.083 0167 0.083 to 0,167 4
5 o 0.278 0.167 o 0.278 5
6 018 0417 0.278 to 0417 ]

7 0167 0.563 0.417 o 0583 T
I A B ] 0583 10 0.722 8
9 oI 0.833 0722 to 0833 9
10 0083 0917 0,833 to 0.917 10
1 0,056 0.972 0.917 to 0872 "
12 0,028 1,000 0972 01 12
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This is the classic example of you know probability distributions and followed by a you
know simple stock probability structure. Then this is called as a interval probability
structure which we have already discussed in unit two and in the case of you know
probability distribution, so that is why I am not discussing in details. But you know you
just follow up the kind of you know difference between simple probability distributions
with a kind of you know absolute structure, and in the kind of you know interval

structures.
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Random Sampling from Probability Distributions

Example Sampling from the Distribution of Dice Outcomes

=RAND( ) generates random numbers in Excel

[ B

1 Random Numbers

]

3 Sample Random Number =l =

a \ ogsuzing e Qutcome = 8since 0.681 s

] 2 DBIS2IMY between 0.583 and 0.722

] 3 D43BN6TY _
7 i 011756569

] 5 07INEIT

(] 6 0584M0N8

:? ; g:?g:g‘,g:; .| Outcome = 4 since 0.119is
P 5 ommsm between 0.083 and 0.167 |
it] 10 08339532 B —
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And then in the particular you know structure you have to follow and you know generate
the data. So, I will take you to the excel sheet and you may show you how these the
particular you know sampling will be generated as per your you know requirement, as

per your requirement.
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Random Sampling from Probability Distributions
Example Using the VLOOKUP Function

* Generate a random sample of Changes in DJIA.
+  First compute F(x)

*  Assign intervals to outcomes

* Generate random numbers using =RAND( )

=VLOOKUP(H2, $E2:5G510, 3)
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In the in the second unit we have discussed you know h loop v loop you know to indicate
a particular you know structure as per your requirement. So, here in these structures with

the help of you know probability structure and for you know probability and with relook



then you can you know specify the particular you know requirement. Again so the idea is
that you know excel spreadsheet has a kind of you know advantage to predict the

particular business as for the you know feasibility or you know requirement.
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Example Using Excel's Random Number Generation Tool

Generate 100 outcomes from a Poisson distribution with a mean of 12.

Data p— 7
Data Analysis et |
Random Number Generation :.:MW:_.,. o :
Number of Variables: 1 i

Number of Random Numbers: 100

Distribution: Poisson i

Parameter: Lambda = 12 o .
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And this is a another kind of you know excel environment through which you know

particular distribution can be generated.
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Example Using Excel's Random Number Generation Tool

Histogram of 100 random outcomes

Poisson Samples
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Probability Distributions available in Excel’s Data Analysis Toolpak under
Random Number Generation

¥ Bernoulli
} Binomial

» Normal

} Patterned
} Poisson

» Uniform
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And let me take you to the kind of you know case where we can discuss you know many

more you know a typical issues discussed various probability distributions.
(Refer Slide Time: 22:21)
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In fact, I like to highlight that you know how these you know sampling can be generated
through a particular you know distributions last in you know lectures we followed you
know kind of structures with a particular you know values of the random variables. And
if the particular distribution only follow then what is the probability of that particular

random variables. Here we are just following in a different kind of you know angles with



you know with a particular you know population specifications, then we have to generate

this you know kind of you know values of the random variables.

So, now, you see here. So, this is the kind of you know uniform distributions, and I have
actually already designed a kind of you know structures to justify that you know
corresponding to the previous discussion in the case of probability and probability
distribution, here the case of you know some sampling and sampling distribution. Here
you have to generate these samples. In the earlier case, we have a sample specific then
following a particular you know probability distribution, you are trying to find out what

is the probability of a particular happening.

But here with the help of you know kind of you know population parameters, you are
generating the values of the random variables that is the difference between you know
probability distribution and the kind of you know sampling distribution. Like we have
discussed various distribution here and some of the distribution I am highlighting here in
the case of uniform distribution, so it is the kind of you know classic example here. So, I
will take you to the particular you know examples let us put here, and this is the uniform

distribution you put actually uniform distribution here.
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So, I will directly show you here in the case of you know you need a uniform
distribution, but just you know put you know random between you know two different

intervals then by default it will be giving you a kind of you know distribution pattern and



that will give you the uniform distributions. In fact, this is not actually very you know
this is not a typical actually distribution which can be used for you know for a weak kind
of you know problems or you know complex problem. But the other distribution will be
very useful for you know kind of you know prediction and you know forecasting of you

know business problem let us say binomial distribution.

So, we have already discussed the binomial distribution, now I am connecting here the
kind of you know binomial distribution. So, let us say start with you know is same put
you know equal to sign here then you put you know binomial command in the case of
you know earlier we have a put you know binomial distribution. In this case, in the
sampling distribution you put you know binomial inverse. Then if you put you know
binomial inverse then it will ask you just click there and it will ask you the trials the
trials. So, it will be let us say ten then it will be connect with the probability that is 0.2

and then it is a kind of you know alpha.

So, what did will be do here. So, let me give you another look. So, you know you have to
put actually random value, so that you know otherwise it cannot be calculated. So, put
equal to sign here. Then put binomial distribution this link. So, then it will be ask you to
trials that will be put actually said here 10 like previous examples then probability value,
so 0.2 and then and the kind of you know random click here and then close the loop and
then you will be find here. So, this will this will give you actually kind of you know
structure about the binomial distribution. So, you just you know drag it, then it will be

generated like this.

So, this is actually the kind of you know sampling a kind of you know distribution which
follows a kind of you know binomial distribution so that means, we have already
discussed the kind of you know structure in the case of binomial distribution here. So, we
like to generate the values of the random variable. Similarly, you come to the normal
distribution case. So, in the normal distribution case, so these are actually values of the

random variables.

So, now how you have to randomly generated actually, so now, in the same structure you
have to follow here. So, you go to this particular you know equal to signs then put
actually in normal distributions and again so this is the normal distribution follow a

structure, but we need actually sampling distribution for normal distribution pattern.



Then this is actually probability distributions so probability distribution you put here a
random then so close the loop then you put the kind of you know mean value and then

you put the standard deviations as per the earlier you know kind of you know fixation.

So, then you just put enters, then this will be generated, and then you just drag it as per
the kind of you know if you want you know you can you know increase any extent. So,
that you know the sample will be by default will be generated. This is the sampling
distribution so for as a normal distribution is concerned and similarly we have option for
you know log normal distributions in the case of log normal distributions again the
structure will be follow like this. So, I have already written here. So, similarly you just
put you know randomized value, then give this specification about the mean and samples

automatically it will give you some kind of you know value.

For instance, let us say you put here then you put the kind of you know log normal
distributions then you just click here then put you know random structures. So, then
close the loop then indicate the kind of you know mean let us say put 50 then you put
actually 100 then again close the loop and enters it will be randomly generated. So, again
scroll it and you know just like you know dragging, so you will get you know sampling
distribution, so that means, you know depending upon the kind of you know structures.
So, you have to follows you know kind of you know pattern that is you know sampling

distribution pattern.

So, the whole idea actually is like this that you know what will do. So, corresponding to
a particular distribution you just you know the parameter structure or the kind of you
know mass function structure on the basis of that actually it excel spreadsheet will help
you lot to you know create a sampling distributions. So, we have a structure you know
called as you know probability distributions and corresponding to the probability
distribution, you have a structure called as you know sampling distribution. So, this is

actually well connected.

So, in the probability distribution case we are actually calculating values of the random
variable for a particular case. But here we are actually generating the kind of you know
values of the random variable subject to probability mass function is concerned, whether
it is a uniform distribution or binomial distributions or normal distribution or log normal

distribution whatever may be the kind of you know structure.



So, now take you to this particular structure. So, what I what I like to say that you know,
so probability distributions and you know binomial distribution are very useful
components so far as you know business analytics is concerned. So, until unless you
clear about the probability concept probability distribution, sampling concept and
sampling distributions, so you may not be in a position to do very good you know what
we can say that you know effective experiment or effective you know empirical testing
to get some kind of you know insight as per your you know management requirement.
So, management decision altogether cannot be very effective or you cannot come to a
perfect management decision until unless you know clear about the probability,

probability distribution, sampling and sampling distribution.

whereas, probability - probability distribution, and sampling - sampling distributions are
you know kind of you know requirements and you can say that you know it is a free
conditions or you know without understanding or without to you know having sufficient
knowledge you may not be in a position to analyze effectively any kind of you know

business problem.
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Random Sampling from Probability Distributions

Sampling From Various Probability Distributions Using Standard Excel
Functions

Uniform: =RANDBETWEEN(a, b)

You can also replace probability with RAND( ) in many inverse
probability distribution functions:

Binomial: =BINOM.INV(trials, p, RAND())

Normal: =NORM.INV(RAND( ), mean, stdev)
Logormal: =LOGNORM.INV(RAND( ), mean, stdev)
Beta: =BETA.INV(RAND( ), alpha, beta, A, B)

Iy
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So, likewise we have already discussed several kind of you know structures. So, this is
actually snapshot about the how you have to operate in the case of you know excel
spreadsheet to generate the kind of you know sampling distribution corresponding to

particular you know probability distributions. So, these are the commands which you can



apply, go to the excel spreadsheet and following a particular if you understand that this
particular problem follows actually binomial distribution then you know randomly
generate kind of you know series and that can be used for you know testing something
like that. Similarly, if you know that this is your normally kind of you know structure
then you can create a sampling distribution which can follow normal distribution patterns

like this you know you have to follow a kind of you know structure.

(Refer Slide Time: 32:22)
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Random Sampling from Probability Distributions

Example: A Sampling Experiment for Evaluating Capital Budgeting

Projects
} In finance, one way of evaluating capital budgeting projects is to
compute:

} Profitability index PI=PV/I
where PV is the present value of future cash flows
and [ is the initial investment
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And the idea is that you know you have to understand the kind of you know concepts and
means it is a kind of you know random sampling process all together and these are all
very useful for any kind of you know forecasting. I will cite here couple of you know
practical examples, where you know this probability-probability distribution, sampling-

and sampling distributions are very useful for predicting certain events.

For instance we have discussed you know earlier the kind of you know capital budgeting
that is you know project evaluations that is usually in the management. And that to in
finance area one way of evaluating capital you know budgeting is a called as you know
profitability index. Profitability index is nothing but you know present precipitant
present value of you know future cash flows you know divided by initial cash flows that

is you know initial investment.

And while doing all these things, you will be connected with you know probability

distributions until unless you know probability then you are not in a position to calculate



the kind of you know ah feasibility. For instance you know we have discussed a concept
called as an net present value criteria which is nothing but actually the MNC, we are
interested to know what is the present value of you know future of cash flows over the
eight times. With respect to time so this is actually a connected with the cash flows with
you know discounting rate; and the discounting rate; that means if you keep cash flows
constant followed by the discounting rates that is nothing, but actually cash plus
multiplied by 1 by 1 plus discounting rate then it will be continue over the time. So, 1 by
1 plus r follows a kind of you know structure which is nothing but called as a probability

structures. So, this is actually called as a probability distribution.
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Random Sampling from Probability Distributions

Example (continued): A Sampling Experiment for Evaluating Capital
Budgeting Projects

+  Suppose PV is normally distributed with a mean of $12 million and
standard deviation of $2.5 million.

* |is also normally distributed with a mean of 53 million and standard
deviation of $0.8 million.

+ Use a sampling experiment to generate a probability.distribution for PI
=PV/I.
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So, that means so what I like to say that you know probability distribution has a well
connection with the all these kind of you know forecasting or you know prediction. So,
that is how you know it is highly required for any kind of you know business analytics or

you know business requirement.
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Random Sampling from Probability Distributions

Example (continued)
+ For PV: =NORM.INV(RAND( ), 12, 2.5)

* For: =NORM.INV(RAND( ), 3, 0.8)
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Similarly, so this is how the kind of examples which I have already cited. So, once you
mean say same things you know it is you know case of you know probability-probability
distribution, and sampling-sampling distribution if you know the kind of you know
structure you can generate the samples. And if your random variables are there and you
specify a particular distribution you can calculate a probability with your particular you
know or with your particular specific case subject to you know specification of a random
values of the random variable. So, this is how the kind of you know examples which you

can you know follow and you know generate the series for you know capital budgeting.
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Random Sampling from Probability Distributions

Example (continued): A Sampling Experiment for Evaluating Capital
Budgeting Projects
+  Profitability Index is skewed to the right

Histogram of Simulated PI Values
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And then you can you know plot and you will find this will be follow a particular you
know distributions right. And with this you know there are there is a actually this solver

platforms where you know all kinds of you know distributions are there.
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Random Sampling from Probability Distributions
Risk Solver Platform

Probability Distribution Functions

Distribution RSP Function
Bemouli PsiBarmoulli{probabiity)
Binofmial PaiBinomialirals, probabiity)
Poisson PsiPossonimaan)
Uniformn Psilniformifower, upper)
Hormal PaiMomual{moan, standard doviatisn)
Exponential PsiExponentialimoan)
Discrote Uniform PsiDisUniform(vaas)
Goometric PsiGeomatriciorobabilify)
Nagativ Binomial PaiNogBinomialisuccisos, probadiity)
i SUCCESS, P siza)

Triafgular PaiTriangutarminimuim, most Bkel, maximun)
Lognarmal PiL sqronmalimean, standard deviation)
Bola i bala)
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So, you will find here plenty of distributions are there and that will give you some kind
of you know structure through which you know the business can be connected or you
know business can be evaluated as per the kind of you know need and you know

requirement.
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Random Sampling from Probability Distributions

Example: Using Risk Solver Platform Distribution Functions

+ Anenergy company is considering offering a new product and needs
to estimate the growth in PC ownership. The expected growth rates
are:

+  Minimum =5%
* Most likely = 7.7%
+ Maximum =10%

+ Generate 500 samples of PC ownership growth rate using:
=PsiTriangular(5%, 7.7%, 10%)
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So, again the kind of you know summation is so you must be acquainted with all this you
know concept, so that you know you can connect properly you know as per the need and
then you can take some kind of you know management decision. So, this is another kind
of you know examples and which you can you know solve through this particular you

know modality.
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Example: Analyzing Airline Passenger Data

+ Sample data on passenger demand for 25 flights
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So, again so these are the kind of you know structure this is actually kind of you know

airline passenger data.
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Data Modeling and Distribution Fitting

Example: Analyzing Airport Service Times
+ Sample data on service times for 812 passengers at an airport’s ticketing
counter
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And you can create a structures then follow you know kind of you know histogram then
you have to check whether it is a normally distributed or not something similar kind of

you know examples.
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Data Modeling and Distribution Fitting

Goodness of Fit
+ The basis for fitting data to a probability distribution
* Attempts to draw conclusions about the nature of the distribution
+ Three statistics measure goodness of fit:
Chi-square
Kolmogorov-Smirnov

Anderson-Darling
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So, the data modeling and you know distribution fitting. So, this is actually why you
need all these things you know we need to find out your particular you know efficient
structures what we called as you know goodness of heat. So, all these things will help
you to bring a kind of you know environment and that what we can called as you know
efficient environment, where you know your prediction or you know kind of you know
observation will be very effective as per your business needs. And until unless you will
be acquainted with all these concept and you know the kind of you know structure and

spreadsheets, so you will not in a position to analyze properly.

So, you will be actually give you effective kind of you know solution or you know best
kind of you know solutions, once you know or you will be acquainted with you all these
kind of you know requirements and you know spreadsheet use. So, because this will give
you since it is a kind of you know continuous affairs, so you must have a kind of you
know knowledge how you have to operate all these you know items depending upon the
understanding of a particular you know structure and the kind of you know problem

requirement. So, once you will be acquainted by default, it will give you a you know



very useful findings or you know kind of you know insides that will help you lot to solve

some of the business problems as for your need.
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Fitting a Distribution to Airport Service Times
1. Highlight the data = -
Risk Solver e &
Tools A= A
I lh:nwmm
Flt ‘;ﬂ_ﬂ’l! Tat
2. Fit Options dialog i Vi
Type: Continuous e
Test: Kolmorgov-Smirnov ] [

NPTEL ONLINE

ITKHARAGPUR | CERTIFICATION COURSES

So, like this you know we have a plenty of such examples and you can go through this

kind of know structure.
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Example: Fitting a Distribution to Airport Service Times

* Erlang is the best-fitting distribution
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Analytics in Practice: The Value of
Good Data Modeling in Advertising

+ Gross's model:

+ A mathematical model that relates the relative contributions of creative
and media dollars to total advertising effectiveness.

+ Often used to identify the best number of ads to purchase.

+ Analysis found that the optimal number of ads can vary significantly
depending on the shape of the distribution of effectiveness for a single ad.
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And these are all you know this particular you know unit key keywords.
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And we have discussed all these kind of you know concept and by the way. So, you
know till today we have discussed the unit one, unit two and unit three, and these are all
actually basics actually and all these basics are very useful for future course of you know
discussions particularly you know inferential analytics, predictive analytics and
prescriptive analytics. So, my suggestion is that you know you must be very you must be

very acquainted with all these concept and the kind of you know tools and spreadsheet,



so that you know the future discussion will be very handy and you can pick up very

quickly. So, with this we will be stop here.

Thank you very much, have a nice time.



