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Lecture 10/2/2024
Example 2:

Suppose that a person wakes up in the morning and has a desire to know the
weather condition that day by looking at the sky and the circumstances
surrounding that day’s weather.

What is required is to determine decisions and events based on that day’s
weather?

the solution:

The most comprehensive solutions to the issue of rain protection in this problem
lie in conducting or making a decision by determining the following:

processing Holding an umbrella He does not carry an umbrella
Indicate( weather
condition)
Rain Doesn’t get wet Get wet
Not rainy He bears the burden of It does not get wet with free
carrying umbrella hands
without needing it

Decision matrix for the umbrella example

The possible moves for the decision maker are exclusive as well as
complementary. Hence, only one of them will be chosen, and the other events are
mutually exclusive and complementary.

In these two procedures it becomes clear that there is an opposite business case.
It also turns out that the times of occurrence of these two events are unknown

Basic elements of decision theory

The basic concepts and elements in decision theory, the understanding of which
is an urgent and fundamental necessity in the study of statistical decision theory
and its applied uses, include
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state of nature 4agdal) c¥s

Natural states and possible decisions are the most basic elements in statistical
decision theory, which require identification by the so-called decision masker
for a particular problem. There are types of problems with which
statisticians can indicate the steps for making the correct decision supported
by the evidence that has been accepted, and for this reason there are
Problems that have more than two situations, and there are other problems,
the simplest of which is the type that has only two situations that can occur
and for which there are two corresponding alternatives for the appropriate
action.

For example, a farmer who is concerned about the possibility of a severe frost
occurring that will destroy his crop for a certain type of agricultural
production. Therefore, he must decide whether this requires him to protect
?his crop from frost or not

So the two possible cases are: the occurrence of frost or its absence, and these
two cases are called a state of nature or an event, which are states or things
that exist in our ordinary life, and the probability of their occurrence is
unknown, which are called uncertain cases, but if the probability of their
occurrence is known, they are called confirmed cases. Falling certainty

So this issue has two states of nature: the occurrence of frost and the non-
occurrence of frost, and the possible decisions are to protect the product and
.not to protect the product

Decision or action parts

Possible decisions and actions regarding each case include taking treatments
or protection needs, or not needing to do so

In this case, the possible action from each of them is called a possible decision
or action
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Decision: It is the effort, action, or action that can be taken in light of the
natural states of the problem under study.

It is the most general type of problem that occurs when the
number of possible situations that occur is m>2 or the number of possible
.treatments regarding these situations is n>2

States of nature are classified into what is called continuous or discrete, and
the state of nature is symbolized by the symbol

0,,0,,...,0,,
If the variable is continuous, then the normal conditions are as follows:
a<O<b
Where a,b are real values

After determining the states of nature, whether they are intermittent or continuous, it
IS possible to determine automated decisions, which also take the continuous or
intermittent type and are symbolized by the symbol d

If the decision is of the intermittent type, it will be as follows:d, d, ... ... , A

If it is of the continuous type, it will be as follows: a<d <b
Where a,b are real values
Examples of this are

Referring to Example No. (1), we find that we have 7 decisions, while the normal
cases are the three types of ABC

Example (3)

One day of the week, the owner of a factory that produces car batteries found
that his sales were between (9-12) batteries. The problem facing the factory
owner here is how to make a decision to determine the number of batteries that
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