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Decision Analysis



Jecision Analysis

After h;ﬁ?i.ll selected various alternatives for solution of a de-
sign, designer faces the task of taking decision for suitable fea-
sible nltﬁimtim..m-didm has to make assessment of the
available wﬂmiﬂ‘lﬁiﬂ and then the promising ones should
be examined in detail.

Technical feasibility is the most vital aspect that the designer
has to take into account. Following this process: he can elimi-
nate a few solutions, so that the remaining alternatives can be
examined more intensely. The evaluation thus starts at a super-
ficial level and more and more detailed study is conducted with
the increase of elimination process.

With each round of technical assessment of feasible alterna-
tives the designer must make their economic assessment. It has
been observed that systematic techno economic investigation goes
a long way in providing rapid convergence towards the final
decision. I




Importance of Decision Making
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Dec ) der Multiple

Multiple-criteria decision-making or multiple-criteria
decision analysis (MCDA) is a sub-discipline of operations
research that explicitly considers multiple criteria in
decision-making environments.

Whether in our daily lives or in professional settings, there
are typically multiple conflicting criteria that need to be
evaluated in making decisions. Cost or price is usually one
of the main criteria. Some measure of quality is typically
another criterion that is in conflict with the cost.

In purchasing a car, cost, comfort, safety, and fuel economy
may be some of the main criteria we consider.

It is unusual that the cheapest car is the most comfortable
and the safest one.

In portfolio management, we are interested in getting high
returns but at the same time reducing our risks..
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Types of cecisions

bblems under certainty
lems under risk
ecision problems under uncertainty
ision problems under conflict



ee is a decision support tool that
e graph or model of decisions
nd their possible consequences, including
1ance event outcomes, resource costs, and
lity. It is one way to display an algorithm.

cision trees are commonly used in
rations research, specifically in decision
analysis, to help identify a strategy most likely
to reach a goal.



Decision modlel by Herbert Simon




cted Monetary value

‘ulate Expected Monetary Value (EMYV)

calculate the Expected Monetary Value in
project risk management, you need to:

Assign a probability of occurrence for the risk.

ssign monetary value of the impact of the risk
when it occurs.

fultiply Step 1 and Step 2.

e value you get after performing Step 3 is the
Expected Monetary Value. This value is positive
for opportunities (positive risks) and negative for
threats (negative risks). Project risk management
requires you to address both types of project risk.




Baye’s theorem

.Let A, A,, ..., A be a set of

ive events that together form the
sample space S. Let B be any event from the same
mple space, such that P(B) > 0. Then,

+P|(i)HBP)(AkﬂB)P(A NB)+P(A,NB)+

X Invokmg the fact that P(A, N B) =P( A, )P(
B | A, ), Baye's theorem can also lEe expressed as
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Meaning of Utility

s to want satistying power of a
Cco modlty' It is the satisfaction, actual or
expected, derived from the consumption of a
ommodity. Utility differs from person- to-
erson, place-to-place and time-to-time. In the
rords of Prof. Hobson, “Utility is the ability of
200d to satisfy a want”.

= In short, when a commodity is capable of
satisfying human wants, we can conclude that
the commodity has utility.



Measuring Utility

tanding the meaning of utility, the next
question is: How to measure utility? According to
- classical economists, utility can be measured, in the
ame way, as weight or height is measured. For this,
conomists assumed that utility can be measured in
rdinal (numerical) terms. By using cardinal measure
of utility, it is possible to numerically estimate utility,
hich a person derives from consumption of goods
d services. But, there was no standard unit for
casuring utility. So, the economists derived an
imaginary measure, known as ‘Util’.

m Utils are imaginary and psychological units which are
used to measure satisfaction (utility) obtained from
consumption of a certain quantity of a commodity.



SYSTEM SIMULATION

Chapter 10




a very powerful and widely used
ience technique for the analysis and
tudy of complex systems.

ulation may be defined as a technique that
itates the operation of a real-world system as it
lves over time. This is normally done by
eloping a simulation model. A simulation
model usually takes the form of a set of
assumptions about the operation of the system,
expressed as mathematical or logical relations
between the objects of interest in the system.



Definition of simulation

1 is the imitation of the operation

simulation represents the operation of {l

system over time.

of

~ a real-world process or system over time. The
act of simulating something first requires that a
nodel be developed; this model represents the
key characteristics or behaviors of the selected
ysical or abstract system or process. T
10del represents the system itself, whereas t

e
ne

e



Simulation models

| on modeling is the process of creating
h analyzmg a digital prototype of a physical
model to predict its performance in the real
vorld. Simulation modeling is used to help
designers and engineers understand whether,
der what conditions, and in which ways a
part could fail and what loads it can withstand.
Simulation modeling can also help predict fluid
flow and heat transfer patterns.



lconic Mocdels
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Analog model

models are a method of
represen phenomenon of the world, often

lled the "target system" by another, more
derstandable or analyzable system. They are
called dynamical analogies.

ey are based on symbols manipulation and
braic techniques.



A model is created to represent a manufacturing
system. Creation of model will need:

* Define nature of purpose

= Specification of constraints.



simulation

" Continuous simulation

Jiscrete event simulation
ombined simulation



Simulation Methocdology

: dedicated model
on software



Terms used In simulation




| A

Computer simu

imulation run on a single computer, or a
mputers, to reproduce behavior of a system.

- The simulation uses an abstract model (a computer model,
or a computational model) to simulate the system.
omputer simulations have become a useful part of
athematical modeling of many natural systems in physics
(computational Eh%fsics), astrophysics, climatology ,
hemistry and biology, human systems in economics,
sychology, social science, and engineering.

nulation of a system is represented as the running of the
system's model. It can be used to explore and gain new
insights into new technology and to estimate the
performance of systems too complex for analytical solutions.



| Ac ~arlo simulation creates samples from a
- known distribution

For example, if you know that a coin 1s weighted so
that heads will occur 90% of the time, then you
ight assign the following values:

% 0 1
f(x) | 0.10 | 0.90




Specity Value to variables
ollect info required
)efine starting

efine a coding system that correlate factors indentified in
oroblem defining

elect random no. generator and no.

orrelate the generated random no. with factor indentified in step
1 to 6.

Summarize result
Evaluate
Formulate proposal to management



‘module simulates client/server
elations ips. The random events for customer
arrivals are generated according to Poisson
- distribution whose parameter 1 can be chosen
from the pull-down menu "Arrival Rate"; the
random events for server services are generated
according to negative exponential distribution
whose parameter m can be chosen from the
pull-down menu "Service Rate".



cture of waiting line
simulation




Advantages of waiting line

theory

ood service to customer
s Optimization

5 Better understanding of queues
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