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Lecture - 59
Decision Analytics ( Contd. )

Hello everybody, this is Rudra Pradhan here. Welcome to BMD lecture series, today we
will continue with Decision Analytics and the coverage is decision tree, we have already
discussed this particular concept in the last lecture. And today we will continue with the

same concept and we connect with you know different kind of examples.

So, technically decision tree is something different it is a similar kind of decision making
process, with the particular you know business problem. We have lots of you know
possible outcomes corresponding to different alternatives and different strategy and the
idea when this particular process the decision making process is to find out the best
outcome out of all possible outcomes, which can address the business problem more

effectively and as the particular you know business requirement.

We have already discussed several decision making criteria, starting with you know
aggressive strategy you know the kind of minimax principles, maximin principles
through which you know you can we can pick up a particular you know outcome and
which can address the business problems as per the requirement and now, decision tree
will give you some kind of better visualizations, corresponding to all possible you know
outcomes with respect to different alternatives and different you know business

conditions.
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Decision Trees

°\/6ecision trees, which consist of nodes and branches, are a
useful approach to structuring decision problems involving
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So, what we what we will you know like to know, what is exactly the decision tree
concept and what are the things are there in the decision tree and, how is this particular
technique can be visualize properly to address the a business problem. So, there are

couple of thing in this particular you know structure.

So, first thing is what about the decision tree and it is connected with nodes and, then
connected with the decision nodes and then event nodes. So, I have already highlighted
what is this particular you know concept. So, it consist of you know nodes and branches
and these are these are all very useful you know kind of concept, or the kind of approach

to structuring the decision problems involving you know various you know uncertainty.

So, the nodes are points in time at which event takes place and decision nodes are nodes
in which a decision takes place by choosing among several alternatives. Then finally,
event nodes are nodes in which an event occurs; not controlled by the decision makers.
So that means, with each you know items we will like to prepare a kind of decision tree
and for that we need we need to have you know various alternatives and various
situations and corresponding to these alternatives and situations, we have a different kind
of outcomes and sometimes these outcomes are connected with the probability and these

outcomes are connected with the without probability.

So, let us see how these particular you know structure and then we come with a kind of

third process through, which you can address the business problem more accurately.
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Decision Trees

Decision Tree Menu in Risk Solver Platforms
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So now corresponding to these items; so, let us see how is this particular you know

decision making process or decision tree. So, the kind of you know items means the
decision tree is not something different. So, whatever we have discussed, but we try to
bring all these you know alternatives and the kind of strategies and, outcomes in a kind
of structure format only. So that means, it will give you know more practical kind of
things or in a more visualization kind of things, through which you can you know
understand the problems and, then come with a kind of decision through which you can a

you know address the business problem you know more effectively.
(Refer Slide Time: 04:27)

Decision Trees

Example: Creating a Decision Tree

+ For the mortgage selection problem, create a decision tree using
Risk Solver.

+ Tostart the decision tree, add a node for selection of the loan type.

+ Then, for each type of loan, add a node for selection of the uncertain

interest rate conditions,
Qutcome
06 0.3 LA
Decision Rates Rise Rates Stable Rates Fall
1-yoar ARM $61,134 846,443 840,161
Feipoar ARM 56,901 §51,075 §46,721
30-year fixed $54,658 554,658 554,658
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So, this is what you know risk solver package through, which you can actually work out
the decision tree and for the kind of decision tree the typical requirement is the various
alternatives and the various outcomes levels corresponding to these alternatives and the

kind of situations.

(Refer Slide Time: 04:45)

Decision Trees

Example (contd.): Creating a Decision Tree

Decision Tree > Node > Add Node

o Tyt
& Decsion T vwifOurce ©

! NPTEL ONLINE

IIT KHARAGPUR CERTIFICATION COURSES
TEWo "N

So, now so what we have already discussed so now, the in the case of you know decision
tree. So, if you come with kind of structure this is how the particular you know structure
which in fact, you know highlighted in the last lecture. So, now, when we have a
problem here, you see here problem is here the kind of ok. So the kind of requirement is
here, so these are all you know alternatives and then corresponding this three
alternatives, we just you know plotting this particular you know decision making
process, or the decision tree will give you more clarity that you know this is what the
problem and it has a three different alternatives. So, 1 year ARM, 3 year ARM and 30

year fixed, then again against 1 year ARM we have three different options.
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Decision Trees
Example (contd.): Creating a Decision Tree

Select the 1 Year ARM end node.
Deciston Tree > Node > Add Node
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So, rates increase, rate stable and rates fall; similarly in the case of you know 3 year
ARM we have also three options against 30 year fixed, we also have a 3 option. So that
means, practically decision tree will not give you something you know different kind of
output, but decision level of output which can produce a more accurately, or more
clearly. So, that you know anybody can understand, and you know practically see kind of
feasibility, then we can pick up a particular you know situation or outcome through
which you can address these business problem. So, likewise so the complete you know
the decision trees; so this is first node and then the complete metrics will be like this. So,
starting actually we have a 3 different alternatives, alternative 1, alternative 2, alternative

3.
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Example (contd.): @ < el 1L

Creating a Decision Tree

Select 1 Year ARM end node. " :T-:-I-‘?!./_’ 1
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So, every alternatives have a outcomes corresponding to 3 different situations. Similarly
for second alternatives so, you have a 3 difference you know situation. So, corresponding
to 3 different alternative, we have 3 different outcomes under 3 different situation that is
how the situation 1, situation 2, situation 3 for alternative 1 and then again situation 1,
situation 2, situation 3 for alternative 2; again situation 1, situation 2, situation 3 for
alternative 3. So that means, technically a corresponding to 3 alternatives and 3 different
situations, we have a payoff metrics of youknow 1 11213, then212223,then3 13
2 3 3. So, nine different outcome so these nine outcomes are actually projected here; so
that means, decision problems we have already highlighted and applied different
techniques a you know like aggressive strategy, conservative strategy, through which you
can pick up a particular outcomes, let us say this ones to address this you know business

problem.

But now you know connecting to these you know alternatives, the situation, the kind of
outcome. So, decision tree will you know cover all these outcomes and project the kind
of things more accurately and more effectively. So, that you know anybody can
understand and you know we can compare each you know each case a perfectly so that
you know the decision making process will be you know, you know more effective and
you know give you more kind of clarity to address the business problem. So, this is how

the decision tree will be very useful.
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Decision Trees

Example (contd.): Creating a Decision Tree

e
Select the top right branch of the tree. = [van__ Towes |
Decision Tree > Branch > Change Branch s St W a
Enter the interest costs as negative values
(or simply enter the values in column H).

Repeat for the other two mortgage types. L

Optional:

Change the objective to minimize,

Remove the negative signs from costs. mie] oo S Tt {foze ] ot [ i B
Options > All Options > Tree > Minimize S T
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And then similarly so these are all different kind of options, if you know means
technically you can manually draw this particular you know structure and then you know
project the kind of environment, or else you know you can use the software the software

will by default give you the same kind of flow chart.

So, the idea then this kind of you know structure that to the with the help of you know
decision tree, it will you know project the entire you know business problems with you
know all such you know alternate you know alternatives you know outcomes. So, then
you know I am we are you know in fact, sometimes confuse that you know how the best
outcome is a you know detected, or the kind of observe through which you know address
the business problem, but here it will give you some kind of comparative kind of analysis
and that too, when you pick up a particular decisions, it will be give you some kind of
indication that yes; this is how the best and that to that is how we can address the

business problem effectively.
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Example (contd.): Creating a Decision Tree

Expected values are [
computed automatically for |
the 3 mortgage types. |

The maximum expected value
is provided at the start of the
decision tree,

The 3 Year ARM has the
minimum expected interest :
cost at $54,135.20. [
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So, likewise this is similarly kind of visualization. Now through plotting; so we can have
this particular you know decision tree and that too now apply the minimization so that
means, manually you can do and give the indication, or else in the it is solvers you can
give the indication about the minimization by default by default this will this will be

clearly highlighted.

(Refer Slide Time: 09:25)
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Example (contd.): Creating a Decision Tree <1 s

Solved as a Minimization Problem

Best decision can be highlighted i

Decision Tree
Highlight "
Highlight Best ]
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So that means, technically you know compare to the previous scenarios. So now this
outcome is actually more accurately specified. So, that you know it will give you better

understanding, better visualizations, compare to the previous kind of structuring.

So, that is how this kind of situation, where you know we need actually to you know
have a decision making process, that too with the help of you know various alternatives
and you know different situation. So, decision tree is the best kind of structure through
which you can project the outcome as per the particular you know business requirement.
So, that means, technically it is a kind of platform through which you can you know
present all such outcomes corresponding to different alternatives in different you know
situation. So, after projecting all this things we can actually pick up a best strategy
through which you can you know visualize the problem more effectively. So, that that is
how that is why the case through which you can you know address and a similarly this is

more a kind of restructuring through which you can address the similar kind of process.

(Refer Slide Time: 10:53)
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Example (contd.): Creating a Decision Tree
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In fact, you know let us say we have actually a you know a you know consider the kind
of weighted average kind of concept; that means, corresponding to you know 3 different
options, we have a three different situations and sometimes you know corresponding to
probability, we can find out the mean value and we can project the mean value here. So

that means, after you know reporting the kind of structuring.



so you can apply the particular tree, then the kind of structure against this platform can
give you more you know more much better visualization and more practical kind of
understanding; through which you can address the business problem; and that too so, it is
actually very clear and that too, we can actually you can you know pick up the particular

outcome through which you can address the business problems.
(Refer Slide Time: 11:50)

Decision Trees
Example: A Pharmaceutical R&D Model

* Moare Pharmaceuticals needs to decide whether to conduct clinical trials
and seek FDA approval for a newly developed drug.

+$300 million has already been spent on research.

+ The next decision is whether to conduct clinical trials at a cost of $250
million.

* 30%s the likelihood of success following trials.

» |If the trials are successful, the next decision is whether to seek FDA
approval, costing 525 million.

+ 60%s likelihood of FDA approval.
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So now in order to understand the particular you know structure. So, we can start with
another examples so this is a pharmaceuticals R and D model and again so it is a kind of

investment decision.
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Example (contd.): A Pharmaceutical R&D Model
+ |fthe FDA approves the drug, it will be marketed

*+ Market response is uncertain as shown below.
] Market Potential Expected T
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So now the investment decision is having actually the kind of three different alternatives
large medium and small and again market, potential, expectation revenues 4500 and
dollars and 2200 dollar and 1500 dollar. And corresponding to these you know potential
outcomes revenue so we have a corresponding probability, because it is actually business
which is not actually clearly certain. So, it is uncertain; that means, most of the you know
instances business is very dynamic and there is a there is a lots of you know uncertainty
and (Refer Time: 12:44) So, that is how always you know probability will connected to
address this you know, this type of you know problem while taking some kind of

management decision.

So, now so with this you know 3 different alternatives in the outcomes; so decision tree
can be also developed so that means, actually decision tree is not something different so
it is a kind of concept having the inputs and outputs. So, we like to actually a you know
putting a kind of platform, or you know kind of path diagrams, or the kind of branching
through which you can you know it will give you know better visualization. So, it is a
completely kind of flow chart concept starting with inputs, to the kind of output and then
we like to see which particular outcome will be the best outcomes corresponding to a

particular you know problem.
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Decision Trees

Example (contd.): A Pharmaceutical R&D Madel

Nk Ty Conduct Clinical Trials
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So this is how the [FL] kind of case. So now with these inputs so the typical you know
you know decision tree will be like this. So, this is how the kind of case. So we have
since it is actually a 3 different case so, we can have the concept like this and then the
particular structure can be again you know let us say this is start with you know a

conduct technical trials and then stop development.

(Refer Slide Time: 13:56)

] Decision Trees

Example (contd.): A Pharmaceutical R&D Model
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So, this is how the starting process now, if this is a actually stopped here this will

continue.
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Decision Trees
Example (contd.): A Pharmaceutical R&D Madel

. NPTEL ONLINE
IITKHARAGPUR CERTIFICATION COURSES
»

L BN B

So, now one side continuation is successful and not successful right. So, again so we
have 2 different branching and then again so, again this can be a further you know

branch, like you know so if not successful you can stop here and this part can continue.

(Refer Slide Time: 14:30)

Decision Trees
Example (contd.): A Pharmaceutical R&D Madel

Completed Decision Tree

Best decision is indicated by the
two it node numbers.
Conduct clinical trials and, if
successful, seek FDA approval,

s ns ‘ : " ?Q Expected net revénue =
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And this part continue with you know seek f FDA approval and then stop development.
So that means, technically this is a this is the kind of this is this is the kind of another
entry and here so, approved not approved then again you know having market large,

market medium and market small; so that means you so this is a typical kind of



structures where, we start with 2 different branching; so this is active, this is not active so

we can stop here.

Again with this particular you know items so we have successful option unsuccessful
option. So, unsuccessful option we can stop here, then this will continue we need
actually approval, if it is successful and then not approved; that means stop develop stop
development and then successful, then approved, then after that you know approval
accepted and not accepted. So, this will be again a close here and once it is a approved so
then the outcome will be generated here with market large, market medium and market

small.

So, now so the loop can be ended here and these are all possible actually output possible
output with corresponding you know probability. So that means, it is a kind of you know
kind of conditional kind of situation. So, that is how sometime we use conditional

probability to address this kind of problem.

So, now so ultimately so this outcome will be this condition with you know these these
these and these. So this is how the kind of connections and that too you know to address
this particular you know you know problem. So, means it is a kind of practically, it is
more visual visualization structure through which you can understand the problem, more
accurately and come with a kind of outcome which can address the business problem as

per the particular you know requirement.
(Refer Slide Time: 16:28)

Decision Trees

Example: Simulating the Drug-Development Decision Tree Model

P Suppose there are uncertainties we need to incorporate into the
Moore Pharmaceuticals drug development decision tree.

Market payoffs:

} Large response: =PsiLogNormal(4500, 1000)

» Medium response: =PsiLogNormal(2200, 500)
» Small response: =PsiNormal(1500, 200}

Clinical Trial Cost: =PsiTriangular(-700, -550, -500)
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So, now and this is another examples and similarly we can have different options and a

again so you know these are all various descriptive statistic about this problem.
(Refer Slide Time: 16:32)

Decision Trees

Example (contd.) Simulating the Drug-Development Decision Tree Model

m— 5 Wz T Ly
n Conduct Clinical Trials 1 L

& 2 Market Large

b1] =Psilriangular(-700,550,500) :

a 4 =PulogNormall4500, 1000)
% : 03

1 7 Market Medium

18 8

=PHLogNGTpN2200,500)
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Stop Development Market Small

=PéiNormall1500,200)
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Decision Trees
Example (contd.) Simulating the Drug-Development Decision
Tree Model
§Fdd-al L] o -
Quisesiongpy Expected net
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Simulaton Reuts e — | s47 million
40% chance
s of losing
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Decision Trees and Risk

+ Decision trees are an example of expected value
decision making and do not explicitly consider risk.

+ For Moore Pharmaceutical’s decision tree, we can
form a classical decision table.

Successiul Chinical  Successiul Trials  Successiul Trials  Successiul Triaks
Unsuccosshl  Triaks; No FDA and Approval; and Approval; and Approval;
Clinical Trials Approv Lage Markast Modninydﬂl SMHW

wwhﬁw (3550) ] S5 §1625 05
ﬂw\m@mt (5300 |5'my (5300} (3300} 00
* We can then apply_aggressive, conservative, and

opportunity loss decision strategies.
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So, now so what we can do here so decision tree has two different structure the first part
it will give you the kind of visualization; that means corresponding to various
alternatives like, which we have here only. So, corresponding to various alternatives so

we have the complete you know picture.

(Refer Slide Time: 16:56)

Decision Trees
Example (contd.): A Pharmaceutical R&D Model

Completed Decision Tree

Best decision is indicated by the
two it node numbers.

Conduct clinical trials and, if
successful, seek FDA approval,
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So, earlier it was in a kind of a tabular format. So now it is in a kind of diagrammatic
format or you know the kind of flow chart format or the kind of branching format;

through which you can see the actuals you know possible outcomes, under you know



different situation and different conditions and then the issue is after visualization the
typical issue is which one is the finals (Refer Time: 17:26) for that the ultimate
requirement is to pick up a particular technique, through which you can take the kind of
decision. So, that means so now so we have a actually different option here see here. So,
these are all developed you know you know stop development so that means, a

developed drug and stop development.

So, if you if you go to the in a previous slides, so you will find so let us say lets the case
here stop development and approved. So, this is the case here and then in this case after
these we have a different current kind of structures. So corresponding to unsuccessful so
these are the possible outcome, then the kind of ahs in the case of you know successful
this these are the possible outcomes. So, likewise we have a different possible different
levels of outcomes, then this is under large market, medium market and small market.
So, now we have a different kind of outcome and then we can apply aggressive strategy
or conservative strategy or opportunity loss decision strategy so that means to pick up a

particular actually in the outcomes under different possible out outcomes.

So, we have to apply a particular strategy and then a pick up a outcome which can
address the business problem. And that too help the decision makers to you know

workout the problem as per the particular management requirement.

(Refer Slide Time: 18:56)
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Decision Trees and Risk (continued)
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So, now likewise we can actually again you know follow the particular you know path
and here so this is how this the kind of stop development case and then not successful
case, then this is a not approved case and then under 3 different market conditions. So
this is how the kind of structure and the same structure we have plotted here with you
know different kind of options. So that means we start with you know develop drug and

stop development.

So, this is the first node and for that so this is how the typical structures so that means, a
corresponding to the first column so this is how we are here; then corresponding to the
corresponding to the kind of second options; now with respect to the second option so
now what we will have here the second node so that means, technically so we are here
early. So similarly again for third node here, then fourth node here, fifth node here; so
this is how the typical you know development. And then finally, we can project actually
different level of outcomes corresponding to different strategy and different options. And
then finally, we have to pick up a particular outcome and on the basis of you know a

particular you know strategy.

(Refer Slide Time: 20:10)

Decision Trees

Decision Trees and Risk (continued)
*+ Applying the Aggressive Maximax Strategy

Succossld Clnical  Successhd Triak  Successbul Trials  Successful Trials

Unsiccasshal  Trishi; Mo FDA and Approval;  and Approvak  and Approvak
Chinical Trials Approval La# ol Meoduim Markol Small Marhot
Darvelics drig e (830 LEZS 3825
Stop developmant [5300y {5300y 5300 53004 15300
Masrirn
&

Stop divilopment £5300)
* Developing the new drug maximizes the maximum
payoff.
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So, in this case if you apply you know maximize Maximax strategy; that is you know

aggressive Maximax strategy. So, what we will do? So we have to find out maximum
amount all these outcome and then you know accordingly you have to take the decision.

So, here develop drug so 3925 and then again stop development it is a 300. So,



technically so that means, in this case if you apply this you know maximax criteria. So,
the first option is the out of all possible outcome, which one is the maximum? So this is
the maximum 1 and then in the case of stop development so this is actually the maximum
then between these two so you have to pick up which one is the best finally. So that

means we have different kind of option. So, it is the step by step process.

So, ultimately we need a single outcome through which you can actually address these
business problem. So, initially start with you know various alternative, various situation,
then we will have a various projected outcomes, then with the different levels of you
know processing, application of different strategy, will steam line to a particular you
know labels where, single the choice will be the single outcome and that to that to the
situation where we can address the business problem more effectively and that is how the

a typical requirement of the decision tree.
(Refer Slide Time: 21:43)

Decision Trees

Decision Trees and Risk (continued)

*  Applying the Conservative Maximin Strategy

Succosslul Clinical  Successhul Trials  Successiul Trials  Successtul Trials
Umsuccosshl  Trish: Ho FOA and Approval; and Approval,  and Approval

Clinical Trisls Approval Lorge Markel  Medium Market  Small Market
Darvelop drug {8850) AT 83,025 51825 s
Siop developmani [5300) {5300 300 53000 5300)
Minémum
Davalop drug (8576}
)

+ Stopping development of the new drug maximizes the
minimum payoff.

i
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So, now corresponding to this you know outputs then finally, so if you apply the

Maximin criteria so ultimately so this will be the a minimum. And then finally, you to
find out which one is the best requirement as per the minimum payoff. So as a result so

300 will be the best rates as per the particular you know requirement.
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Decision Trees

Decision Trees and Risk {continued)
+ Applying the Opportunity-Loss Strategy

Guedon ol Succonshd Trsls  Succesahl Trials  Successtul Trials
coqglal  Trigh: No FbA ol Approval;  and Appeoval  nd Approval
(Appreval Large Markst  Modiam Markit  Seall Markat
Dirvili drug IS‘S&L“ ﬁ‘i?s 92 Sl §25 )
Stop covekopmant 300 (5300)

Opportunity Losses :
Succeiatl  Successhul Succonshil Succadatl
Ci rialy;  Trials and Trials and Trials and

UrisgpTpastul o Fi Approval; Appioval, Approval;

= | Yials  flporoval wllnrhﬂ llﬂuun Market Smali Marke! Maimum
: e
g Gevwprent | §- = @ SI w s | =2

+ Developing the new drug minimizes the maximum opportunity loss.
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Again having the same you know input tables here, so we can apply opportunity loss
strategy then you know pickup the decision. So, here we have to find out the minimum
and then for instance this case the minimum is 300. So, ultimately so this particular
column will transfer to this one. Similarly here 300 is the minimum so this will be
transferred metrics. Then finally, the entire metrics will be transferred into this metrics
and then again we pick up the maximum one out of all these possible you know cases,
again we have to find out the a maximum one out of all these possible cases. So, then we
like to find out the minimum of you know all this maximum possibilities. So, which will

give you the kind of the value, where we have only 275.

So that means, technically so this is a kind of process through which we can address the
business problem more accurately and then come with a kind of decision through which

you can project the business environment more effectively.
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Decision Trees

Example: Constructing a Risk Profile

* For Moore Pharmaceutical’s drug-development decision, we can easily
construct a risk profile using the decision tree probabilities.

_ Terminal
Outcomes
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And similarly this is another kind of structure through which, it will give you more kind
of visualization. So, that is called as you know terminal outcomes so that means, with
respect to different branching corresponding to different alternatives and situation. We
will also sort you know outcomes so all these outcomes will be gathers then finally with
a particular technique you to pick up a you know outcome which can address the

business problem; that too as per the particular you know requirement.
(Refer Slide Time: 23:42)

Decision Trees

Example (contd.): Constructing a Risk Profile

Terminal Outeome Mot Auvarue _ Probabilty

Markit larga 53,025 0108
Markat midum §1,625 0.054
Markst small £025 00ig
FDA nat approved (5575 0120
Clinical trials not (3550) 0.700

successiul

» P(never to market) = 1-0.108 - 0.054 - 0.018
=82%

¥ Should they stop now and lose $300 million or continue on ang
have an 82% chance of losing an additional $550-5575 millign?
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So, now so likewise we have a different you know different kind of problems, and a
corresponding to a kind of problems. So, we can prepare a decision tree, which can give
you more clarity and more visualization to address the business problem and allow the
decision makers to pick up a particular outcome though which you can say management
decision will be more effective. So, this is how the decision tree helps lot to address the

business problem as per requirement.
(Refer Slide Time: 24:12)

Decision Trees

Example: Sensitivity Analysis for Airline Revenue Management Decisions
Recall Example 5.21- Airline Revenue Management

» Full and discount airfares are available for a flight.

P Full-fare ticket costs $560

P Discount ticket costs $400

P X = selling price of a ticket

} p=0.75 (the probability of selling a full-fare ticket)

P E[X] = 0.75($560) + 0.25(0) = $420

» Breakeven point: $400 = p($560) or p = 0.714
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So, this is another you know problems that is connected to airline revenue management

these are all inputs.
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Decision Trees
Example (contd.): Sensitivity Analysis for Airline Revenue Management
Decisions A BC D E FG H T 1 K
Alrline Revenue Management 0.8

Full Fare Ticket Sells

$560.00
$ 56000 $560.00

0.5

1
2
3
4
5
B
7 Ful Fare Ticket Does Not Sel
8

e
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Then now, we can prepare a actual decision tree; that means, actually so the whole idea

about the decision tree is that you know it will give you some kind of structure where,
we have actually a possible outcomes corresponding to different alternatives and
different situations and you know in fact, we are very much here that you know a
particular outcomes under different you know possibilities can be the best through which

you can visualize the problem more accurately.
(Refer Slide Time: 24:55)

Decision Trees

Example (contd.): Sensitivity Analysis for Airline Revenue

Management Decisions

Create a Data Table that varies full fare probabilities.
Select M3:012
Data Table

Column Input Cell: H1
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So, likewise in this case we have the platform like this and then again we have to pick up

a particular structure as per the requirement.

(Refer Slide Time: 25:00)

Multistage Decision
Trees
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So, now likewise it is a complete it you know it is a very interesting structure, through
which you can you know address the business problems as per the particular you know
requirement. And in fact, the problem which we have discussed till now is a kind of
simple structure and now when the problem is very complex; for instance we have a

more number of alternatives, more different situation under each different situation.

We have a you know different options altogether so that means, it is branching upon,
branching upon branching so, like that you know every case, we have a different kind of
options and corresponding to different options, we have a different level of you know
outcomes. For instance this is what the sighted example here, and this is what it is called
as you know multi stage decision trees. So that means, we start with here kind of

examples.

So, the first decision point will be here now and in this is how the kind of structures so
the first decision point so the on the first decision point is here and then it has a two
options and no survey and have a survey. So, now this is how the initial kind of
investment and with no survey, then ultimately we reach this point and with the survey
we reach this point. So, with survey so the total outcome will be like this and here, the

total outcome will be like this. Then again this will give you some kind of first end



decision making process. So after the first end decision making process so we have
another kind of branching. So that means so first level of branching is you know survey

with survey, without survey.

So, this is first branching; then we know with no survey so this will be against large
plants, small plant and no plant. So this second level branching and again with survey so
we have a positive results and we may have actually negative results; since it is actually
no survey, so the positive results and negative results are not appearing here. So, with

survey we can have positive result and we can have a negative results.

So, then again so with respect to you know no survey where no question of positive
results and negative result. So, as a result the branching will start with you know three
different plants; large plant, small plant and no plant and again with survey we have two
different branching again so with positive result and with negative result; for positive
results so the percentage of probability weight is here 0.57 and here the probability range
is 0.43. So that means, technically so this outcomes corresponding to this you know
outcomes it will generate the typical you know final outcome this much and that is

16540.

So, now the second level of branching will start from here so this is first level branching
no survey, so then the second level branching will apply with large plants, small plant
and no plant, but in with survey we have actually two different cluster altogether before
you go for you know branching against large plant, small plant and no plant. So, so
technically with survey we have actually six different options; one option with positive
result, that will generate three different outcomes and another with you know negative

result that will again give three different you know outcomes.

So, now ultimately without survey it will give you three different outcomes against large
plants, small plant and no plant. Again with survey we have two different branching
positive results, negative results and each case we have a three different outcomes
against large plant, small plant and no plant again with the negative results; we have
again large plant, small plant and no plant. Then finally, if you go by you know large
plant you know kind of clustering, it has again three options; high demand, moderate

demand and low demand so that means, technically we start with two and the first one is



a having a only one options because, there is no survey, then the second one is having

two different options; positive results, negative results.

Then ultimately after the end of the first decision which we which we have actually three
different nodes further to you know extent. So, as a result we have a three different nodes
here and this nodes can be again apply under you know three different situation that is
the large plant, small plant no plant and as a result so against three different nodes, we
have actually a three-three case ultimately again 9 different outputs here and each case

we have the kind of outcome.

And again a in each case we have 2-3 different levels of you know outcome
corresponding to high demand, moderate demand and low demand and for that we have
also probability 0.023, 0.543 and 0.434 and this will give you the total probability
exactly equal to 1. And similarly in the case of you know small plant and not necessarily

the probability will be same.

So, it will be definitely different because, high demand you know it is a case of you
know large plant, and it is case of you know small plant; again in the case of you know
no plant so there is no demand at all. So obviously, there is no demand so that means, the
there is no further branching here. And so as a results so large plant we have a three

different options and small plant again we have a three different option.

Similarly the second node can generate actually three different out output against large
plants, small plant and no plant and further extents on large plant will produce three
different outcomes corresponding to high demand, moderate demand and low demand
and similarly small plant can produce three different level of output against high demand,
moderate demand and low demand and finally, a again against 3 node so we have a
actually 2 different levels of output large plant, small plant 3 different levels of output
large plant, small plant and no plant. And again so, we have a 3 different outputs against
high demand, moderate demand and low demand and this also equilate true in the case

small plant and no demand against actually no plant.

So, ultimately a so the node will be close here and in fact a depending upon the business
environment and the kind of business dynamics and the kind of business requirement so
this not can further extend, if you apply some kind of further criteria or the kind of

constrains.



So, technically this is this is lots of you know flexibility and every times with respect to a
particular you know alternatives and the kind of remarks and constants, we can have a
different kind of branching and corresponding to the inputs under each alternative and
each different situation, we can have the outcome and these outcomes are connected with
different probability then finally, you can pick up the particular outcomes which can you
know address the business problem, more effectively and that too as per the particular

you know requirement.

So, ultimately so this is how the complete you know structure and these are all the final
outcome against each different you know options corresponding to the second node and
the first node. So that means, it is a kind of conditional probability kind of environment,
through which we can address the business problem more effectively. So, there are you
know you know lots of probability theorem through which you know conditional
probability can be applied; in this kind of situation and then predict the business

environment as per the as per the particular you know management requirement.

So, so that means technically what I like to say that you know decision tree is a kind of
effective tool, through which a we can analyze the business situations more effectively
and that to bring with you know various outcomes corresponding to various alternatives
and different strategy and then with respect to a particular criteria decision making
criteria; we have to pick up a particular outcomes which can be considered as the best
outcome as per the various alternative, various situations. And then that will address the
business problem more accurately, more efficiently and more effectively and that to as

per the management requirement. With this we will stop here.

Thank you very much. Have a nice day.



