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The probability P(A) of an event A in a random experiment is
PA)=w/m, | o
where w is the number of cases in which A occurs and m is the
number of all equally likely cases in the experiment.
“sadetove fre %mu*' .
dad inlaor

Probability Concept in Statistics:

If we perform several lengthy replicates of a random
experiment, the corresponding relative frequencies will be
almost the same. We say that the experiment shows
statistical regularity or stability of the relative frequencies.

For a particular random experiment, we postulate the
existence of a number, P(E), which is called the probability of
occurrence of the event E. The statement “E has the
probability P(E)” then means that if we perform the
experiment very often, it is practically certain that the
relative frequency of occurrence of E is approximately equal
to P(E).

The probability thus introduced is the counterpart of the
empirical relative frequency.
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i ‘ Mathematical Probability:

1. IfE is any event in a sample space S, then
0<PE)<1

2.  To the entire sample space S there corresponds
P(S) =1

3. If A and B are mutually exclusive évents, then

P(A U B) = P(A) + P(B) 7“4 g
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Selected Basic Concepts:

e If A and B are any events in a sample space S, then
P(A u B)=P(A) + P(B) - P(A A B)— M "—Mv
n 4
® ' The probabilities of an event E and 1ts“complement E'" .\
in a sample space S are related by the formula E 2t

P(E) =1 - P(E") | E

® IfA and B are events in a sample space S and P(A) >0,
P(B) > 0, then s Yriro
P(A n B) =P(A) - P(B|A) = P(B) - P(A|B),
where P(A|B) is the conditional probability of A given
B, and analogously for P(B|A)

® Two events A and B in a random experiment are said to

be statistically independent events if
P(AnB)=P(A) - P(B)

® Bayes’ Rule:
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e If A and B are any events in a sample space S, thea
P(A uB)=P(A) + P(B) - P(A N B)

Example:

A fair die is to be yolled once. You win if the outcome is
either even or divisible by 3. What is the probability of
winning the game?

Lt A= buteome 1w smer
6=MW@M‘6~7\3

6‘=[/,.:,3,4,5,é],- 9=[.2,54,é/,~ B=/J,é]7
ot i ANB=fif
P(AuB) = P(A) + P(8)~ P(ANB)
Yo+ Y -V = Y3
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® The probabilities of an event E and its complement E’
in a sample space S are related by the formula

P(E) = 1-P(E")

Example:

A game consists of rolling a fair die. You lose if your die
displays the value 3. What is your probability of winning?

5<~t P(Mg\) = P(3)= U,
G ﬁ(W;P / - Yo = 5/
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® If A and B are events in a sample space S and P(A) >8,
P(B) > 0, then
P(A nB)=P(A) - P(B|A) = P(B) - P(A[B),
where P(A|B) is the conditional probability of A given
B, and analogously for P(B|A) -

Example:

Two cards are to be drawn in sequence and without
replacement from a standard deck of playing cards. What is
the probability that both cards are Kings?

thuw./wu, S conele)or the oich,
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‘540,6 A > /St'c.wwéw«a_ﬁﬁmj‘
B3> a7 toang wa?d/n%
“P(ﬁ?) = 4/52

that b furat ool ww . Wrrg,, anl
that it Yo noz.‘/u.,uwd m»ﬁ»am

Aturd PCB/R) = 1/5
Ghuow PANB) = P(A) P(B/A)
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® Two events A and B in a random experiment are said to
be statistically independent events if
P(A nB)=P(A) - P(B)

Example:

A fair coin is to be tossed twice in succession. What is the
probability of obtaining two heads?
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P(A) m—of Alad o) furet
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J Ao = /2 A’; |
Jhus PANB) = PR)+P(B) = (o) (/)= Vot
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® Bayes’ Rule (Theorem):
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P(AxIB) = o) P (A
’ Fr PB) > O
Wete +hot tis cor) aleo Do atobticl as)
Pty /) = k2 aquiveluos of

ZPans) =P 7 P8
7 whuw P (R NB) » P(BNAS)
Example:

In a factory, employees work during three shifts. It has been
observed over a long period of time that the first shift
produces 35 percent, the second shift 30 percent, and the
third shift 35 percent, of the total production. However, the
number of defective items produced in each shift varies
greatly, and are in the proportion 1:2:3, respectively. If
articles produced by the three shifts are placed in one well-
mixed pile and one item randomly selected proves defective,
what is the probability that the defective item was produced
by (a) the first shift? (b) the third shift?
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(a) P(A,/B) = P(ﬂ,/)B)/P(B) (5-‘;)/(-3&);5 = 0,178
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