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"Ch.5-Part 1

- Introduction.

| _Probability Distributions.
- Mean , Variance , Standard
Deviation and Expectation.
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Discrete Probability Distributions

e A random variable is a variable whose values are determined by

chance.

e Variables that can assume all values in the interval between any two
given values are called continuous variables. For example, if the
temperature goes from 60° to 70°.

e If a variable can assume only a specific number of values, such as the
outcomes for the roll of a die or the outcomes for the toss of a coin,
then the variable is called a discrete variable.

e For these Exercises, state whether the variable is discrete or
continuous.

1. The speed of a jet airplane. (Continuous)
W

2. The number of cheeseburgers a fast-food restaurant serves each

day. (Discrete)
M

3. The number of people who play the state lottery each day.

(Discrete)
W
4. The weight of a Siberian tiger. (continuous)
e
5. The time it takes to complete a marathon. (continuous)

ot 040 P SRS
e PV

6. The number of mathematics majors in your school. (Discrete)

7. The blood pressures of all patients admitted to a hospital on a

specific day. (Discrete)
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Example:
Construct a probability for rolling a single die.

Outcome x

O\P—-‘O\l

Probability: P(x) 5 é é é

Example:
Represent graphically the probability distribution for the sample

space for tossing three coins.

Number of heads x

Probability: P (x)

H -HHH

H T SHHT

H H -HTH

T T SHTT

APX) H -THH

A H T =THT
3 & v T ‘ o

£ A T H -»TTH

e r STTT

Numbers of heads
®
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1. The Sum of the probabilities of all the events in the sample space
- must be equal 1 Y PX)=1

2. The probability of each event in the sample space must be between

or equal to 0 and 1. 0<PX)<I1.

Example:
Determine whether each distribution is a probability distribution.

X 0 5 10

Yes, it is a probability distribution.

© W_TTT‘T—__—Tﬂ

PX)(-10] 1.5 ] 03 | 02 "

No. It is not a probability distribution, since P (x) cannot be 1.5 or — 1. 0

X

@ P (X)

Yes, it is a probability distribution.

@O X T 2713717
[PX) | 05 ] 03 | 04

No, it is not, since > p (X)=1.2

1
8
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¢ Formula for the mean of a probability distribution

- The mean of a random variable with a discrete probability

distribution
p=X,.PX)+X,.PX,)+ X, . P(X,)+ errvininnne +X, . P(X,)
p=2X.P(X)

e Formula for the variance of a probability distribution

o’ = QX" . P(X)] - ¢

o The standard deviation of a probability distribution is

o=vo! o JYIX.PX) - W

e The expected value:

h=EX) = XX. P(X)

¢ Remember that variance and standard deviation cannot be

negative.

e
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If Xis a discrete random variable with Z[X P(X )] =6 and £(X ) =2. The variance for the
probability distribution of X is
A) 1.732 _B)_Z C) 4 D) i.i41

Etx)= 2
oo = Zﬂ’a' f)(/\’) . f‘z %A_f" ==

b — (2>z :6—-’-}::
| T

Find the mean of the distribution shown.
' X 1 2
P(x) 0.40 0.60

A) 160 B) 0.87 C) 1.09 D) 1.33

Pz &% p(0) = (1)(o-4o) +(2)(e.60) I

In a frequency distribution, if the percentages are 20%, 38%, X and 16%, then the percentage X'is ...
A) 26% B) 11% C) 16% D) 21%

ITm frejuemcy distributios : ZP(X):[e:;;ff'

E—P(i{,:loa%@(. -
‘ o
20 Yo +38% 1+ X +l6% = loo %,

?‘470 + X loo %

i

X =leo % — 74% —_—>fx:zg‘ﬁ

_®
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Example:
A pizza shop owner determines the number of pizza that are

delivered each day. Find the mean variance, and standard
deviation for the distribution shown. If the manager stated that
45 pizzas were delivered on one day. Do you think that this is a

. ey 4.'3'.4 - K3 ' - 3
believable claim?

[ x  Pw

35 0.1 3.5 122.5
” 36 0.2 7.2 259.2
I, 37 0.3 11.1 4107
” 38 0.3 11.4 433.2
39 0.1 3.9 152.1

> xPx)=3711Y % px)=1377.7

e Mean: p= > x .p(x)=20.8
e Variance: co’= Y x*.px)-p?
 =1377.7-(37.1)
| =1.29
o Standard deviation: ¢ = /o = +1.29 = 1.1

)
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Example: il g
The number of suits sold per day at a retail store is shown in the

table, with the corresponding probabilities. Find the mean,

variance, and standard deviation of the distribution.

If the manager of the retail store wants to be sure that he has

enough suits for the next 5 days, how many should the manager

purchase ?

X P(x) X. P (x) X2 P (x)

19 0.2 3.8 | 72.2

20 0.2 4 80

21 0.3 6.3 132.3

22 0.2 4.4 96.8

23 0.1 2.3 52.9 |
Y xP(x)=208 | x°P(x)=434.2 l

e Mean. u= > x.p(x) =37.1
e Variance: 6> = 3 x?.p(x) - p®
=434.2 - (20.8)*
=1.56
o Standard_ deviation: & = +/o? = .56 =12

* The number of suits = (20.8) x (5) = 104 suits

_e
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Example:
From past experience, a company has found that in cartons of

transistors, 92 % contain no defective transistors, 3% contain
one defective transistor, 3% contain two defective transistors,
and 2% contain three defective transistors. Find the mean,
variance, and standard deviation. For the defective transistors.

About how many extra transistors per day would the company

need to replace the defective ones if it used 10 cartons per day?

X P (%) X. P (x) X*. P (x)
0 0.92 0 0
1 0.03 0.03 0.03
2 0.03 | 0.06 0.2
3 0.02 0.06 0.18
Y xP®=015 | ¥ x.P(x)=033

e Mean. u= > x.p(x)=0.15

Variance: 6 =3 x°.p(x) - u’
=0.33 - (0.15)
=0.3075
Standard deviation: o = +/o? = +/0.3075 =0.555

Number of extra transistors = (0.15) . (10) =1.5i1s = 2.

_ = )
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What is the sample size for the following probability distribution?
X 1 3 5 7 o9 .

PX) 17 177 2/77 271 1/7
A) It cannot be determined. B) 25 C)Ss D)1
—

sample size syl £ Wdl 4 0Gy x
Bl ) 25 S Uy e

A box contains 4 red balls and 7 black balls. 5 balls are selected with replacement. The standard

deviation of the number of red balls that will be obtained is ...
A) 0.968. B) 1.08 C) 0.938 D) 116

4 ved , 2 black 5 15oare selected

To  pimd  stimdard

6" = \’M-P-‘L :\15(%)(%)

= l.o 25 :;f!l-oS

devigtion for red.

A box contains 3 red balls and 5 black balls. 4 balls are selected with replacement. The standerd
deviation of the number of red balls that will be obtained is
A) 0938 B) 5: C) 4 D) 0.968

3 red , 2 black
'T:; fimd stamdard devidtiom for red balls.

&_-_- (nf‘], N
= ﬁ(“@' () LPrg €y

- 0.968 B e sﬂﬁ
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Example:

A person decides to invest $ 50.000 in a gas well. Based on

history, the Probabilities of the outcomes are as follows.

Outcome x

$ 80.000 (Highly successful)

$ 40.000 (Moderately successful

- $50.000 (Dry well) s S5 jlws

Dbl
* Find the expected value of the investment.

Would you consider this a good investment?

Ex)=>x.P®x)
= (80000) (0.2) + (40000) (0.7) + (-50000) (0.1)
= $ 39000 |

This a good investment.

_@®
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If Xis a discrete random variable with Z[Y PX )] 4 and E(A y=-2. The standard deviation

for the probability distribution of X is
A) 8 B) 1.41 C) 2.828 D)o

= x Py =4 ¢ pP= EC")'-2 ‘_g_‘__.?

S = Z_XLFCX) — M

I
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“?52:0 ==';>5’:J°”1=\r:=0

If Xis a discrete random variable with Z[X ‘PX )] 7and 6 = 2, then the mean for the
probability distribution of Xis .
A)224 B) S5 C)]l4l D)2

/_7—:5
dvz ZXZ' F(X) —_ j‘l 4—(f/V/L'

I

P =5 =2-236 z@

e
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