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Hello friends, I welcome you all in the session. Let me tell you what we did in previous
session, we did solve question using AHP and one question by topsis method. So, in AHP
we calculated weight of all those 4 criteria and we also calculates weights of 4 projects
based on all those 4 criteria. Now you need not do all those calculations manually there
are some calculators available which are freely available you can use those AHP
calculators I will show you how to use those AHP calculators. So, on Google you just
type AHP calculator right, once you type AHP calculator you will get these options then
go at this point AHP calculation software by CGI right just click on that line after that
you just write here what is the size of the matrix. So, you can have 3 by 3, 4 by 4 or

whatever it is right. So, let us say the size of matrix is 4 by 4 right.

So, once you right size of the matrix then submit this right, now you have got input
matrix right. So, there are 4 criteria. So, criteria 1 to criteria sorry criterion 1 to criterion
1 the relative importance is one right similarly 22 2 1,3 to 3 1 and 4 to 4 1. So, let us go
for data entry right. So, criteria one to criterion 1 to criterion 2 right let us say this is 9 or
let us say yeah 9. So, criterion 2 is 9 times important than criterion 1 right similarly 3 and
1. So, criterion 3 is 1 by 9 time important than criterion 1 then criterion 1 and criterion 4
right. So, this is 5. So, you can choose any these values right of course, you have to

ensure that there is a consistency is maintained consistency means what.

Let us say if you are saying that that delivery is more important than price, price is more
important than let us say service then you cannot say that service is less important than
quality right. So, that consistency has to be maintained similarly criterion 2 to criterion 3
right let us say let it be 4 right I am taking this data arbitrarily right criterion one to
criterion 4 let us say two right criterion 3 to criterion 4 let us say 7 right and you just
submit you will get these weights calculated by this particular calculator yeah. So, these
are different weights right, so this 0.31 0.23 0.41 and 0.32. So, which is the most

important criterion here out of 4 criteria you say this is the third one right because it is



weights is highest right. So, most important and then you have got second number 0.31
right then 0.23 and finally, fourth criterion right. So, this how you can solve any AHP
matrix using AHP calculator right it let us now move on to the next example by topsis

right.

(Refer Slide Time: 05:02)

Solve by TOPSIS
Fighter Aircraft Selection
E i i e i

I N N I A
e Jow fmoo Jss s 5

NPTEL ONLINE
CERTIFICATION COURSE

IIT ROORKEE

So, we have solved one example this is an example let us say there are 4 different types
of aircrafts A 1 to A 4, and there are different criteria and you to select one aircraft out
these 4 right. So, you have got speed you have got different speeds of all these aircrafts,
different range different payload capacity different cost different reliability in different
menu ability right. So, how many men would be there are the men carrying capacity of
the aircrafts right. So, let us say this aircraft can carry nine people and so on right similar
you have got other values in this matrix right. So, you can solve this question similar to

what we have solved right. So, I will quickly go through this.

So, you have got 4 by 6 matrix. 4 alternatives and 6 criteria you just get the initial matrix
calculate normalized matrix right then find out weighted normalized matrix. So, multiply
normalize matrix with weights right then you need to find out ideal and negative ideal
solution. So, let us say this is your ideal solution right and this is your negative idea

solution right.
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[deal and Negative Ideal solution

* Step 3: Obtain the ideal (A*) and the negative ideal (A-) solutions
from the weighted decision matrix V.

X1 X2 X3 X4 X5
0.0934 0.0366 0.0506 0.0506 0.0962

0.1168 0.0659 0.0455 0.0598 0.0577
0.0841 0.0488 0.0531 0.0414 0.1347

01028 0.0439 0.0506 0.046 0.0962

* A*=(0.1168,0.0659,0.0531,0.0414, 0.1347,0.2012)
* A-=(0.0841,0.0366,0.0455,0.0598,0.0577,0.1118)
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Then what you need to calculate separation measures for ideal solution as well as for

negative ideal solution right.
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Step 4 - Separation Measures

Determine separation from ideal solution
A*=(0.1168, 0.0659, 0.0531, 0.0414, 0.1347, 0.2012)
S = [ Z (v~ v;)*] " for each row

Ideal solution Ideal solution
S1*=0,0545 S1-=0,0983
$§2%=0.1197 $2-=0.0439

S3*=10.0580 $3-=10.0920

S4*=10.1009 $4-=0.0458
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So, this is for ideal solution and this is negative ideal solution right, then finally calculate

the relative closeness where you right.
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Step 5: Relative closeness to the Ideal Solution

For each alternative, calculate the relative closeness to the 1deal solution

Ci* = (Si* +8%)

S' /(S +S")

0.0983/(0.0545+0.0983)

0.0439/(0.1197+0.0439)

0.092/(0.058+0.092)

0.0458/(0.1009+0.0458)
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So, as for as this particular question is concerned the highest the closeness the closeness
values is 0.64. So, you would be selecting which aircraft A 1 aircraft right then go for A 3
aircraft then A 4 and then finally, A 2 right.

(Refer Slide Time: 07:23)

Ranking/Preference Order

NOTE : The closeness rating 1s a number between 0 and 1, with 0 being the
worst possible and 1 the best possible solution)

Thus the ranks for the alternatives in the fighter aircraft

selection problem using TOPSIS as
Al, A3, Ad, A2
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So, this the ranking of these aircrafts right. So, you would be going for A1, A3, A4 and
A 2 right.
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Market and Demand Analysis
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Now, let us start our next topic which is on market demand analysis. This is quite an
important topic in project management because you need to identify a particular project,
and before identifying a particular project you need to analyze demand of a particular
product very carefully. So, how to proceed for market and demand analysis? So, first of

all what you should be doing there is thing called situational analysis analyze situation.
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Key Steps in Market and Demand Analysis and their Inter-relationships

Collection of | Demand
Secondary Forecasting
Information

Situational

Analysis and Characterisation |—|

Specification of the Market

of Objectives

Conduct of
— Market Survey —— || Market
Planning
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Then go for collection of secondary data, once you are done with secondary data go for

market survey this known as primary data collection method, then what are the



characteristics of market and then go for demand forecasting right and then once you
forecasted demand of a particular project or a particular product you go for market
planning right. So, these are couple of things which we would look at in detail in market

and demand analysis.

So, the first is situational analysis what is situational analysis let us say if I want to start
any business right. So, what I will do initially T will try to find out who are my
customers, who are my competitors, who are middle man involved in that business. So, I
will try to find out relationship between a feeling of relationship between product and it
is market right. So, I will try together sum insights about the business in the beginning
right. So, I will I would like to know what are the preferences of the customers, what
strategy is my competitors are using, what kind of practices middle men are using, |
should see do I have middle men in that business or not first right after that I should see
what are their requirements. So, it in the beginning what you are trying to do, you are
trying to find out what are possible stakeholders right and you need to identify their
requirements right. So, this is situational analysis; once you are done with situational

analysis what you should do? You should go for collection of secondary information.
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Collection of Secondary Information

o Secondary information is information that has been
gathered in some other context and is readily available.

eSecondary information provides the base and the starting

point for the market and demand analysis. It indicates
what is known and often provides leads and cues for

gathering primary information required for further
analysis.
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Now, secondary information is basically set of information wherein someone else has
done some work and you are trying to get some information from that work right. So,

you are not collecting data from your own initially right. So, you are taking reference



from different other works which your predecessor have done right. So, this is this could
be one of the starting point of your market and demand analysis. So, you try to find out
who are the people who have done similar type of work in past right. So, it indicates
what is known and often provide leads and queues for gathering primary information,
because the next step after secondary information is primary information. So, you will
get an idea from secondary information what kind of primary information you would be
requiring for your product or project. So, this is second point in market and demand

analysis, you first one was situational analysis and the next one is ok.

Before going for primary type of information collection, let us look at what are couple of
sources of secondary data. Because your primary information collect collection process
depends on what sources you used for collecting secondary data information. So, what
could be the possible sources can you name couple of things. So, there are multiple
sources available. So, let us say are if you want to do any business right. So, you will
always be having the competitors, you can refer what kind of businesses they are doing
who are their customers, who are their comparators, who are bankers who are insurance
who are logistics service providers and so on right. So, that could be one source then you
can have Google is also there right it is always there Google guru will help you in

knowing.

What are different sources of secondary data then you have got different books you have
a different channels you can read research papers from good journals you can have
several government agencies also which come up with several data you let us say you
have got a minister finance data RBI data, different let us say state bank of India data,
you have got a world bank data you have got IMF data and there are several other
sources also. So, you need to try to find out information from those sources first and then
move towards data collection towards then go for primary data collection if needed right

it is not necessary that you would always be going for primary data collection.

If you are if you think that secondary sources of data are sufficient enough then you need
not go for primary data collection right. So, whenever you go for secondary sources you
should look at couple of things, you should not blindly get data from secondary source
right you need to analyze those sources very carefully. So, you have to evaluate

secondary information very carefully and there are several evaluation criteria.
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Criteria Issues Remarks

Specifications & Data collection method, response rate, quality & Data should be reliable, valid, &
Methodology analysis of data, sampling technique & size, generalizable to the problem.
questionnaire design, ficldwork.

Error & Accuracy Iixamine errors in approach, Assess accuracy by comparing data from
different sources.

Currency ime la c % Census data are updated by syndicated
4 publication, frequency of updates. firms.
Objective Why were the data collected? ‘The objective determines the relevance of
data.
Nature Definition of key variables, units of Reconfigure the data to increase their
measurement, categories used, relationships examine: uscfulness,

Dependability Iixpertise, credibility, reputation, & trustworthiness Data should be obtained from an original
the source. source.
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First of all what you should do you should look at who collected the data which you are
referring to right what was the response rate, who were the respondents, how data were
analyzed by that time, what was the sampling technique was it up random sampling or let
us say some non probabilistic sampling let us say a convenience sampling right what was

the sample size why was that particular sample size who designed questionnaire.

How many questions were there in that questionnaire, who did the field work right who
collected data and so on. So, you need to look at specification and methodology very
carefully before getting any data from secondary source right. You should also look at
error and accuracy of that particular source. So, if there are some errors then what is the
level of that error is that level of error acceptable to you if yes take it otherwise do not
take it right. So, you can have issues like let us say research design whether it was
exploratory research design or conclusive resource design and let us say then the next

point can be currency right this is the next criterion right.

So, how updated that data is right. So, the time lag between now and when that data was
collected when that data was analyzed. So, that time lag is very important, you should
not collect too old data right of course, you can have you should have recent data and if
possible try to have time series type of data right so, that you can find out trend in that
data set right. So, look at this currency right how updated or how old the data set is right

then you should also look at objective; what was the objective of the research are the



purpose of data collection that time is if the objective of data collection that time and
objective of your study is same then it is good to get secondary data, otherwise not right.
You should also look at nature of secondary data for example, important key variables

write key questions and how many questions were there in that that particular research.

What was the unit of measurement, weather data were collected on let us say it is a
nominal scale or let us say ordinal scale or some other scale right and what kind of the
data analysis tools used by earlier research researchers. Then you should also look at
dependability whatever source you are referring to should be credible it should be a
reputed one and it should be trustworthy. So, do not blindly go for secondary sources
evaluate those sources carefully on all these criteria and then go for taking data from
those sources right. Now you need to of course, you have evaluated a secondary data, but
sometimes they are not accurate, sometimes they are not relevant, and sometimes are not

reliable.
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Evaluation of Secondary Information

While secondary information is available
economically and readily (provided the market
analyst 1s able to locate it), its reliability,

accuracy, and relevance for the purpose under
consideration must be carefully examined.
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So, what you need to do is you need to go for primary information right. So, if secondary
sources are good enough then there is no need, but if you think that some more data need
to be collected then go for primary data collection right and that is known as market
survey right. As I said if your secondary sources do not provide all the information which

you are seeking then go for market survey or primary data collection.



Sometimes you need to go for market survey because you want to some supplement
whatever work the earlier people have done right. So, you will have some confidence
right it would be a kind of validation of the previous work. So, what kind of information
generally you sort in market survey. So, most of the things you have already done in
secondary survey right, but if something is missing and if you think that something is not
updated, something is not reliable then you can go for market survey right. So, what are
the things you would be looking in this? You can look at what is the total what would be
the total demand of the product right would be the customers what would be their social

economic background, what are the needs which are which have not been fulfilled.

So, you just identify those needs and try to fulfill them what would be the motives for
buying your product by the customers right. So, you should look at all these things in
primary data collection process right. So let us look at couple of steps in primary data

collection process or market survey.
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Steps in a Sample Survey

Typically, a sample survey involves the following steps:

Define the target population (elements, sampling unit, extent,time: Men’s DO).
Select the sampling scheme and sample size.

Develop the questionnaire.

Recruit and train the field investigators.

Obtain information as per the questionnaire from the sample of respondents,
Scrutinize the information gathered.

Analyze and interpret the information.
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So, first of all you need to define target population it is not population right population is
everything all the elements are covered in population, but in target population is a part of
population right. So, let us say if I want to know what would be the demand of razor
blade right for shaving right. So, the I would not say that all the man who live in India is
my target population the target population, would be let us say those people who go for

saving right. So, that would be the target population and target population is to be



defined in terms of elements, in terms of sampling unit, in terms of extent to what extent

you your target population is and the time right.

So, target population is very important right it is not population right. So, identify your
target population then select appropriate sampling method and appropriate sample size
develop the questionnaire collect data and if the sample size small you can collect data,
otherwise you will have to employee field workers. So, those field workers would be
collecting data on your behalf right. Obtain information which you want to from
questionnaire, scrutinize data once you have done the data collection process because
there would be several missing data also right and you need to analyze those missing
data very carefully right because if missing data is it is too large then it would give you

wrong results at the end of the day right.

So, how you are looking at missing data right and then finally, you need to analyze and

come up with findings right.

(Refer Slide Time: 23:16)

Based on the information gathered from secondary sources and through the
market survey, the market for the product/service may be described in terms of
the following:

¢ Effective demand in the past and present

¢ Breakdown of demand

* Price

¢ Methods of distribution and sales promotion
+ Consumers

¢ Supply and competition

¢ Government policy
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So, these are couple of steps in simple survey, the next step is characterization of market.
So, now, you are you are done with secondary data, you are done with primary data now
what? Now once you are done with these two things now you just said you just come up
with that this the effective demand of my product right which you are going to launch
right. And once you have got the aggregate demand you need to break it down for



example, let us say Maruthi has produced 12 lakh cars in to 2018 right. So, they can
break up that demand into different models right let us say model a would be having this
much demand model b would be having this much demand and so on right. What would
be the price of the product or it be same as the price of the competitors or less than or
more than that right. So, what would be the methods of distribution, what would be your
supply chain how you would promote your products, you need to look at all marketing
issues here and you need to closely look at government policies which are which would

be affecting your business right. So, this is known as characterization of the market right.

So, with this let me summarize what we have done in this session we will again go
through some of the important points which we have seen in this lecture right. So, what
we have done here is I have shown you how to use AHP calculator this AHP calculator is
available on Google, you just type AHP calculator you will get AHP calculator then first
of all what you are supposed to do you just decide how many rows and columns are there

at. So, initially it would it would be a square matrix right.

So, write down the size of your matrix, once you submit you click the submit button you
will have 4 by 4 matrix are 3 by 3 matrix or whatever it is right. So, go for data entry and
data entry as I said h it would be on since you have collected data on nine point sati
scale. So, you would be doing data entry keep in mind that let us say if you are collecting
data on first pair let us say rice and delivery right and there are 50 experts and each of
those have given different value on 9 point sati scale right. So, how to select one

particular value in that particular cell that is again you have to be very careful right.

So, either you go for mode right if possible to try to have consensus right otherwise you
can go for mode you can also take geometric mean I will tell you in a couple of next
sessions why you should take geometric mean right. So, once you are done with data
entry you need to click again on submit button you will get different bases right. So, this
is what we did in AHP calculator, we have also seen market and demand analysis and
their interrelationship. So, the first thing what you should do is situational analysis right.
A broad picture of the product which you are going to launch right because you do not
suddenly you know start doing business right you have to prepare a lot right. So, there is

something called situational analysis right.



So, the major points in situational analysis are you need to identify your who would be
your possible customers, who are your competitors, you are middle man right and other
stakeholders also and you need to identify their requirements then go for collection of
secondary data, this is very important step secondary data you will have multiple sources
sometimes you have got government sources, sometimes you have got private sources.
So, you need to look at the reliability trustworthiness and how secondary data are right
are they updated who collected that data what was the sampling method, what was the
sample size, what were the important questions, how those questions were analyzed,
what is statistical tools were used. So, you should look at all those data all those points
carefully in secondary data then you go for market survey. In market survey as I said it is
not always necessary, but if you think that the information which you need from

secondary sources if not sufficient then go for market survey right.

So, in market survey you are going in details right and then finally, you are
characterizing the market and then demand forecasting. So, in next session we will see
what are different methods of demand forecasting; because sometimes you have passed
data with you and many times you do not have any data, Let us say if you are coming up
with entirely new product then you would not have passed cells data right. So, what to do

in situation like this and if you have got past data what to do with past data.

So, there are different forecasting methods and we will see methods like moving average
method exponential moving average method if time permits we will go for a methods
like let us say holts model we will see winters model and we will try to take up couple of
questions also and with this let me complete this session. I hope you would have

understood whatever I have taught in this session so.

Thank you very much.



