Dr. Saeed A. Dobbah Alghamdi

Department of Statistics
. Faculty of Sciences .
Building 90, Office 26F41
King Abdulaziz University
http:/ /saalghamdy.kau.edu.sa

Main Reference

. Elementary Statistics .

A Step by Step Approach
By
Allan Bluman
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Chapter 5

Distributions

Objectives

(s

O

O

Constructing a probability distribution for arandom variable.

Finding the mean, variance, and expected value for a discrete random
variable.

Finding the exact probability for x successesin mtrials of abinomial
experiment.

Finding the mean, variance, and standard deviation for the variable of
abinomial distribution.
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Introduction

|
o Many decisionsin business, insurance, and other real-life
situations are made by assigning probabilitiesto all possible
outcomes pertaining to the situation and then evaluating the
results.

o This part explains the concepts and applications of probability
distributions. In addition, a special probability distribution called
binomia distributionis explained.
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Discrete Probability Distribution

e
o A random variable is a variable whose values are determined by
chance.

0 A discrete probability distribution consists of the values arandom
variable can assume and the corresponding probabilities of the
values. The probabilities are determined theoretically or by
observation.
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Discrete Probability Distribution

Construct a probability distribution for rolling asingle die.

Since the sample space is S={ 1,2,3,4,5,6} and each outcome has a
probability % , the distribution will be

Outcome X | 1 2 3 4 5 6

Probability P(X)‘ 6 16 U6 U6 U6 16
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Discrete Probability Distribution

Example
Represent graphically the probability distribution for the sample space
for tossing three coins.

Number of heads X | 0 1 2 3
Probability P(X) ‘ s 38 38 U8
0.400
- 0.300
Z 0200
e B
0.000 T T T
0 1 2 3

Number of heads
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Discrete Probability Distribution

Example
During the summer months, arental agency keeps track of the number of
chain sawsit rents each day during a period of 90 days. The number of
saws rented per day is represented by the variable X. Theresultsare
shown here. Compute the probability A.X)for each X and construct a
probability distribution and graph for the data. X [0 1 2 Toa
#of days | 45 30 15 90

45 30 15
P(X=0)=55=05,P(X =2) =55 =0333,P(X =2) = 5 = 0.167

0.600
0.500
X | 0 1 2 = 0400
0.300
P(X) ‘0.5 0333 0167 0.200 l
0.100 -
0.000

Number of saws
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Probability

Requirements for a Probability

Distribution
G [ e

o The sum of the probabilities of al the eventsin the sample space

must equal 1;
Sx-1

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

or equal toOand 1;
0<PX)<1
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Requirements for a Probability

Distribution
Determine whether each distribution is a probability distribution.

l"‘x|05101520'°-x 1 2 3 4
P(X) ‘ U5 15 15 15 1/5 PX) | v4 U8 16 916

Cx |o 2 a4 6 Gx |2 3 7
PX)| -10 15 03 02 PX)| 05 03 04

a. Yes, it isaprobability distribution.

b. No, it isnot a probability distribution, since P(X) cannot be 1.5
or -1.0.

C. Yes, itisaprobability distribution.

d. No, itisnot, since
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Mean of a Probability Distribution

e
In order to find the mean for a probability distribution, one must
multiply each possible outcome by its corresponding probability and
find the sum of the products.

i = XaPOG) + XoP(Kp) + 4 Xy P(X) = ) [X X P()]
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Mean of a Probability Distribution

In afamily with two children, find the mean of the number of children
who will be girls.

The probability distribution is

#ofgisX | 0 1 2
P(X) |v4 12 14

Hence,

1 1 1
= X X P =0X—4+1XxXx=—-4+2x—=1
p= ) [Xx PG +H1X5+2x7
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Application Using Excel

Example “Mean”
Step 2: Add another column as® X * P" written “ =A2*B2 " then apply to other rows

Baokl < Excel s m - O %
A REVIEW  VIEW BAST) AHMAL teseemssenrents a1 oot - 1Y

Sheetl ® . 0 i
e s e ]
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Application Using Excel

Example “Mean”
Step 2: Add another column as® X * P" written“ = A2*B2“ then apply to other rows

Bookl + Escel
REVIEW VIEW SAED Apepraf) s

E F G H I 1E
1 x 3]
2 0
3 17 050 0.5
4 2 0.25 05 :! Step 3: Find the sum of the multiplications
5 =SUM{E2:CA)
% e T
7
8
9
10
11
12
13
14 T

[em———————=RENsE == ]
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Application Using Excel

Example “Mean”

=R . Bookl + Excel = I =
MOME  NSERT  PAGELAYOUT FORMULAS DATA  FEVEW  VIEW. SAED) AHMALY sesasensentt 1 Gty - L)
o ¥ T 1 B lnsert - A
> [catib -t - KK B2 B Genenl ’] ':_!:":":' gy _}lz T
Mot g ry- - DA- aw E-T-%o w3 Eirom- | @ - 208 i
Clphowd & Font . Abgament 5 s s Eduing A
(3 - I w~
A G H 1 IF
1 x 4]
2 0
3 1
4 2
5
6
7
8
9
10
11
12
13
14 =
Sheet1 : P '
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Mean of a Probability Distribution

If three coins are tossed, find the mean of the number of heads that

Ooccur.

The probability distribution is

# of heads X 0 1 2 3
P(X) /8 3/8 3/8 1/8
X P(X) 0O 38 6/8 3/8
Hence,
3
U= XXP(x)—0+ + = +§=1.5
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Application Using Excel

Example “Mean”

Step 1: Input datain columns

3 sheetl | (B 0 T
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Step 2 Add another columnas® X * P” wntten = AE*BZ then apply to other rows

......




Application Using Excel

Example “Mean”
Step 2: Add another column as® X * P” written“ = A2*B2" then apply to other rows

Bookl + Excel > m - O %
REVEW  VIEW. SAED AHMAL tetssssesstes 4 g Y
- Aw H
: s Sk ok
q Lido)
Parber Sty ol ng ~
A B [ D E : G H 1 I
a1 P 2.3
2 0 0.13] 0
3 1 038, 0375
4 2 038 075
5 3 0.13;  0.375 :J1 Step 3: Find the sum of the multiplications I
6 =SUM(E2Caly
T SUM numberl: [number]
8
9
10
1
12
13
1? » Sheetl ia * T

T M W e F— 5 L]
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Application Using Excel

Example “Mean”

BH Bookl~ Excel F W - g %
HOME | INSERT  PAGELAYOUT  FORMULAS  DATA  REVEEW  VIEW. SAFD AMMAL seissseeises 4 e+ )

- ‘o AN B #- v B Genen - beert E ‘27 H

e 0wy - A . %092 : -:'?“:f-s:'.“,l?

Chpbourd Fert Algament Nurmbee Edteg -

o X v & -
A B C D E F G H 1 ks

1 x p x*p

2 o 0.13 o

3 1 0.38 0.375

4 2 0.38 0.75

5 3 0.13

6

7]

8

9

10

11

12

13

14 -

Sheetl e .
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Mean of a Probability Distribution

The probability distribution shown represents the number of trips of
five nights or more that American adults take per year. Find the mean.

# of trips X

0

1 2 3 4

P(X)

0.06 0.70 020 0.03 0.01

X P(X)

0

0.70 0.40 0.09 0.04

Hence,

u=Y[XXP(x)]=0+0.7+ 0.4+ 0.09 + 0.04 =1.23
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Application Using Excel

Example “Mean”

BRI NV R SR
Bwn=O

w

10
11
12
13
14

Sheetl

Step 2: Add another column as® X * P" written “ = A2*B2*“ then apply to other rows
. $- 3 Exced g m
FILE WOME  INSERT TA r eeaelp

o x

@ o 3
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Application Using Excel

Example “Mean”

Step 2: Add another column as® X * P” written* = A2*B2" then apply to other rows

WU S o - " hookliafaent P =
“ WOME | INSERT REVIEW  VEW SAED AHMAL sesvesseesiestt a1 Griamy o T
E- Aw
P Find &
i o ok =
3 B G H 1 1=

1

2 0

3 1 :

4 2 0.20 0.4/

5 3 0.03 0.09]

R

7 =SUM(C2:C6)

3 SUMOnumber]. [mumber]

9

10

1

12

13

14 -

Sheetl ] »
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Application Using Excel

Example “Mean”

IDIH"J- *5 s Book « Bucel g @ - 0 =
HOME | INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VEW SAFD AHMAL sosssriansis & o = Y
I ’ Catibel - KK IR  re— P, g .::::e E Al |
M B aA e (BB 0 et 8 e o S
Cipbowd % Tt . et . basmeet ; P ot [ ~
=] . I ~
A B e D E F G H I JI-

1 x P x*p

2 0 0.06 0

3 1 0.70 0.7

4 2 0.20 04

5 3 0.03 0.09

6 4 0.01 Themean value

i

g |

9

10

11

12

13

14 =

‘ Sheetl 7 D
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Variance of a Probability Distribution

o The variance of a probability distribution is found by multiplying
the square of each outcome by its corresponding probability,
summing those products, and subtracting the square of the mean.

o The formulafor calculating the varianceis:
= Z[x2 x P(X)] — u?

o The formulafor the standard deviation is:

o= ot
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Variance of a Probability Distribution

Find the mean, variance and standard deviation for the probability
distribution for the number of spots that appear when adie istossed is

Outcome X 1 2 3 4 5 6 >

Probability P(X) | 1/6 16 1/6 16 16 1/6 1
X X P(X) 1/6 2/6 3/6 4/6 5/6 6/6 21/6
X? x P(X) 1/6 4/6 9/6 16/6 25/6 36/6 | 91/6

Hence,

uzZ[XxP(x)] = 21/6
2
02 =T[X2 x P(X)] - p? =2 — (%) = 2917
o =02 =2.917 = 1.708
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Application Using Excel

Example “ Variance and Standard deviation”
Step 2: Add another column as® X * P” written “ = A2*B2“ then apply to other rows

N asf X42'

Q

A B C E F G H I J=
1 x p x*p x"2*p
2 | 1 L- 0.16667/=A2°C2 |
3 2 0.17 0.33333
4 3 0.17 0.5
3 4 0.17 0.66667
3} 5 0.17 0.83333
i 6 0.17 1
8
9
10
11
12
13
14 =
. sheetl (@ i '
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Application Using Excel

Example “ Var
Step 2: Add another column as

iin as“"XA2** P written* =A2*C2* then
== ¥ AnMAlL

REVEW VIEW 13 ree

017 0.16667
0.17 033333
0.17 05
0.17 0.66667
0.17 083333
017 1
35

LU I i
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Application Using Excel

Example “ Variance and Standard deviation”
Step 2: Add another column as® X * P" written“ = A2*B2 “ then apply to other rows
=A21C2" then apply o other rows
. Ziv i

cols fdang -

x p x*p x"2*p
0.17 0.16667 0.16667

0.17 033333 0.66667

0.17 0.5 1.5

017 066667 2.66667

017 0.83333 4.16667 Step 5: Subtract to find the varjance
0.17 1 6

| [ 35[ 15.1667]=05-C"7]

TN B L R e
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Application Using Excel

Example “ Variance and Standard deviation”

Step 2: Add another column as® X * P” written “ =A2*B2“ then apply to other rows
- A2:C2. then avply o

i M
= - = Find &
3 Select
St [ Edaing -
A B C D E F G H I =
1 x P x*p x"2*p
2 1 0.17 0.16667 0.16667
3 e 0.17 0.33333 0.66667
4 3 0.17 0.5 15
5 4 0.17 0.66667 2.66667 2
& 5 0.17 0.83333 4.16667
7 6 0.17 1 6
8 3.5 151667 2.91667|=£58"0.5 I
9

10
Step 6: Calculatethe squareroot of the variance

© All rights are preserved for Dr. Saeed A. Dobbah Alghamdi, Department of Statistics, Faculty of Sciences, KAU
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Application Using Excel

Example “ Variance and Standard deviation”

BEHS &
R INSERT PAGE LAYOUT FORMULAS DATA

-

Cabibei -1t KK o £-ov - B Genenl
e . (B ry- - DA o ® . g s %3 A

Cligboard & Fom 3 Abgrmare 3 [

x*p ®"2*p
0.17 0.16667 0.16667
0.17 0.33333 0.66667
0.17 0.5 15
017 066667 2.66667
0.17 0.83333 4.16667
0.17 1 6

15.1667
.

11
12
13
14

=
-

The standard deviation value

U B RN RV, R S TR
LU I i
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Variance of a Probability Distribution

Five ballsnumbered O, 2, 4, 6 and 8 are placed in abag. After the
balls are mixed, one is selected, its number is noted and then it is
replaced. If this experiment is repeated many times, find the variance
and standard deviation of the numbers on the balls.

#onbal X 0 2 4 6 8 b3
P(X) s s U5 U5 U5 | 1

X X P(X) 0O 25 45 65 85 | 205

X2 x P(X) 0 45 16/5 36/5 64/5|120/5

Hence,
20
p= E [XXP(X)]=?=4

0% = R[X2 x P(X)] — 2 = =2

o =+/02 =8 =2828

© All rights are preserved for Dr. Saeed A. Dobbah Alghamdi, Department of Statistics, Faculty of Sciences, KAU
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Application Using Excel

Example “ V. e and Standard deviation”

Step 2: Add another column as® X * P” written“ = A2*B2 " then apply to other rows

14 =
‘ shestl | @ T f
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Application Using Excel

Example “ Variance and Standard deviation”

Step 2: Add another column as® X * P” written “ =A2*B2 " then apply to other rows

ffin as* XAZ* P written " =A27C2" the

REVIEW

A B c D E F G H 1 J

L x P x*'p x2p
2 0 020 of 0
3 2 020 0.4} 0.8
4 4 020 0.8| 32
5 6 020 1.2} 7.2
6 8 0.20 16 128
7

8
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Application Using Excel

Example “ V. e and Standard deviat

Step 2: Add another column as“ X * P” written“ = A2*B2“ then apply to other rows
. - *

nas’ XA2* P” written —Agngg,;ﬁthm

T L e e T e

1 x P x*p xh2*

2 0 0.20 0 0

3 2 0.20 0.4 0.8

4 4 0.20 0.8 3.2

5 [ 0.20 1.2 7.2 Step 5: Subtract to find the variance
6 8 0.20 1.6 12.8

7| [ 4] 24]=07-C742]

8

10

Step4: The sum of the multiplications

13
14

Sheetl @ 10 [
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Application Using Excel

Example “ Variance and Standard deviation”

Step 2: Add another column as® X * P” written * = A2*B2" then apply to other rows

A B G D E F G H I J
1 x p x*p "2%p
2 0 0.20 0 0
3 2 0.20 0.4 0.8
4 4 0.20 0.8 3.2 =
5 6 0.20 12 7.2
3 8 0.20 16 12.8
14 4 {=E7*0.
8
9

Step 6: Calculatethe squareroot of thevariance

{1: The sum of the multiplications

12
13
14

Sheetl
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Application Using Excel

Example “ Variance and Standard deviation”

|®E - Booi]
. SERT E LAYOUT MULAS C R W W
| B % e 1 KK B ¥ |Gene
| Pae Bru e & T
i Chob Abgrerest % Siumber
| iz v
A B = D E F G H 1 J
; 1 x 4] x*p ®"2*p
! 2 o 0.20 1] 0
| 3 2 0.20 0.4 0.8
| 4 4 0.20 08 3.2
5 6 0.20 12 7.2
6 8 0.20 1.6 12.8
7 (9 2 0E
8
+
10 Thevariancevalue
11
12
13
14
Sheetl
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Expected Value

0 Expected valueor expectationis used in various types of games of
chance, in insurance, and in other areas, such as decision theory.

o The expected valueof adiscrete random variable of a probability
distribution is the theoretical average of the variable. The formula
is:

EO) == [XxP()]

o The symbol £(X)is used for the expected value.

© All rights are preserved for Dr. Saeed A. Dobbah Alghamdi, Department of Statistics, Faculty of Sciences, KAU
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Expected Value

One thousand tickets are sold at $1 each for a color television valued
at $350. What is the expected value of the gain if a person purchases
oneticket?

Win Lose
X $349 -$1 >
P(X) 1/1000 999/1000 1
Xx P(X) | 349/1000 -999/1000 | -650/1000

Hence, E(X) = X[X x P(x)] = =% = —0.65

The meaning of thisvalueisthat if a person purchased one ticket each
week over along time, the average loss would be $0.65 per ticket,
since theoretically, on average, that person would win the set once for

each 1000 tickets purchased.
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Application Using Excel

Step 2: Add another column as® X * P” written “ =A2*B2“ then apply to other rows

Sheetl
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Application Using Excel

Example “ Expected Value’
Step 2: Add another column as® X * P” written“ =A2*B2 * then apply to other rows

Bookl - Exced
REVIEW VEW SAFD AHMAD #=

3 F G H I jio
Lojx p LS |
2 349 o0001] 0349 = s
3 -1 0.999 —0.9995 Step 3: Find the sum of the multiplications
4| UM(Ea:c3
5 T SN mumbert: e
6
7
8
9
10
1
12
13
14 s
‘ Sheetl . »
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Application Using Excel

Example “ Expected Value’

BE % - Bookl = Excel > m - O %
HOME INSERT PAGE LAYOUT FORMUILAS DATA REVIEW VEW SAFD AHMAL teessetissslt 4| GHAMDE =/ § ‘{

i x Calibri u - KA - - P (Geners . ’__ W = " - E EY H

P B0 sE s e B @% 0 9 e G gl o St fuik

Opboard = bora 5 Abgrrant 8 Samber 9 Snles o Edaing -

s - x o fr v
A B c D E F G H 1 J-

1 x p x*p

2 349 0.001 0.349

1 oss os

4 .

5  SEEHE

]

7

8

9

10

11

12

13

14 -

' Sheetl il
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The Binomial Distribution
(s ]

o Many types of probability problems have only two possible
outcomes or they can be reduced to two outcomes.

o Examples:
- When acoin is tossed it can land on heads or tails,
- When ababy isborn it is either aboy or girl,
- A multiple-choice question can be classified as correct or incorrect.

© All rights are preserved for Dr. Saeed A. Dobbah Alghamdi, Department of Statistics, Faculty of Sciences, KAU

The Binomial Experiment

o The binomial experiment is a probability experiment that satisfies
these requirements:

1 Eachtria can have only two possible outcomes; success or
failure.

2. There must be afixed number of trials.
s The outcomes of each trial must be independent of each other.
4. The probability of a success must remain the same for each trial.

© All rights are preserved for Dr. Saeed A. Dobbah Alghamdi, Department of Statistics, Faculty of Sciences, KAU
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The Binomial Distribution

se2f |
o The outcomes of a binomial experiment and the corresponding
probabilities of these outcomes are called a binomial distribution
which is the probability of exactly x successesin rtrials

P(x) = G xp* xq"™*
where
p the symbol for the numerical probability of success
q the symbol for the numerical probability of failure
ptq=1
n the number of trials
x the number of successes;, x = 0,1,2, ...,n

The Binomial Distribution

Example
A coin istossed 3 times. Find the probability of getting exactly two

heads.
o Thiscan solved using the sample space
HHHHHTHTH,THHHTT,THT,TTH,TTT
There are three ways of getting 2 heads.
So, P(getting 2 heads) = % = 0.375
o Using the binomial distribution as following
- we have fixed number of trials (three), so n=3
- there are two outcomes for each trial, Hor T
- the outcomes are independent of one another
- the probability of success (heads) is 1/2, so p=1/2
here X=2 since we need to find the probability of getting 2 heads.
Thus, P(getting 2 heads) = 3C; X 0.5% x 05372 =2 = 0.375

© All rights are preserved for Dr. Saeed A. Dobbah Alghamdi, Department of Statistics, Faculty of Sciences, KAU
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Application Using Excel

BE S -

_ MOME  INGIRT  PAGELAYOUT  FORMULAS ~ DATA  REVIEW VW

Y, Dcomecsom |y 7 W T A [Frmkfn i Giowp - % Data Analpsis
of || %% = T E Bl Remove Dupticates. [5 - 4 Ungrowp
Get External Refresh i Soet Filter Textto . MegaStat
Daa: | Ag- " Vo Advanced | copumng ©5 Data Validation. - tital Stﬁp 3
Comnechom. Sor B Fler P Tpgls Lol L3 vt xat;
A . 3 | Megasaat ﬂ o,
A B 1 - Step4
- < I
2 | | Conficience Intervals/Sample Size...
3 Tests
Anslysts of Variance
4 Correlation | Regression
| Time Serbes | G
5 Chi-square | Crosstah
| Honparametsic Tests
6 [ Quality Control Process Charts.
T Fandom Number Generation...
I vuinies
8 Helg | Information
9 : < .
i
ta) =)
11
12
13
14 -
4 | Sheet1 | (5 T Ie] =
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Application Using Excel

Example “Binomial Distribution”

Step 5: Input then value

Bookl '~ Excel r | - 0O x
HOME  INSERT  PAGELAYOUT  FORMER A REVIEW  VEW SAFD) AHMAL tsiessuriases LIV
..-'\. .';-.r.\—...-u-m 8 ':7 T =% Flah Filt } il Group - 1% Diata Analysis
Kool Bttt =
Cemections son s Data Tosks Outes e st -
o - v
A
i |
2
3
4
5
6
7
8
9
10
11
12
13 Step 7: Uncheck display graph
14 -
' Sheetl | . 0
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Application Using Excel

Example “Binomial Distribution”

Bookl - Exced P B - 0O X%
REVIEW  VEW SAFD) AHMATY sessssssssrit aLGHAMD - )
il eg
vanced
e Sort & by Ratrite
A1 S v
A B c D E F G H I I K
2 Binomial distribution
3
4 in
5 05 p
7 cumulative
I X P(X] probability
£l 0012500  0.12500
10 1037500 0.50000 The probability of getting exactly 2 heads
11 2@37500
12 3012500 1.00000
13 1.00000
14
15 1.500 expected value
16 0.750 variance
17 0.866 standard deviation
18
. Qutput | Sheetl
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The Binomial Distribution

A survey found that one out of five Americans says he or she has
visited a doctor in any given month. If 10 people are selected at
random, find the probability that exactly 3 would have visited a doctor
last month.

In this case n=10, X=3, p=1/5. So q=4/5 and

1 3 4 10-3
P(S) = 10C3 X (g) X (g) = 0201
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Application Using Excel

BE S -

_ MOME  INSIRT  PAGELAYOUT  FORMULAS
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[ comnections | 5, T Y 4 o [Fraam = | Giowp - By Data Anaipsis
A 8 [£]2 s ) £ | 2 .
e EflRemove Dupticates. [+ 4 Ungrown
Get External Refresh i Soet Filter =y Textta
Duats = Al ¥ i T Advanced | (opumng 5 Data Validation = i
Connechiom. Sort b ey D Tpsis e
Al - 2 \ g
A 8

- < I
[ Counting Rubes ]
2 Confidence Intervais/Sample Size... : Cancel |
3 Tests Normal Distribtion
Anaysis of Variante | t-Distribution o |
4 Correlation | Regression F-Distribution
| | Time Serkes | ['] Chil-sqe

5 Chi-square | Crosstah L

i| | Monparametric Tests
6 Quality Control Process Charts.

|
7 Handom Number Generation...

il | uniies
8 Help | Information
9 < _
10 & Do B
11
12
13
14 =

‘ Sheetl | @ ol f
g - . +
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Application Using Excel

Example “Binomial Distribution”

Step 5: Input then value

Bookl = Excel r W - O x
HOME  INSERT  PAGELAYOUT  FORMS) REVIEW  VEW SAFD AMAL tesssseesansd & ausriawor oY
" [Elcomecson | o MTTE A [FRmaRn flo | G - % Data Analysts
B B wocen S ¢ Bl Remave Dupiicates [+ | & Ungioup = L
|Get External fefresh il Sort Fitter Text to - ) B subtotal MegaStat
Datac | ANe tebfinced | Copymng 4 Data Validation bt sq} 3
Connechions Sort & Duata Tools Ot " Aradys Saatrte -~
Al 5 2
A D B F 2 i
1 | Discrete Pr Distreutors
2 1Y | ipergeomesc | possen |
L
4 W =] . rembser of s _f‘f"_l
5
6
7
8
9
10
11
12 =
13 Step 7: Uncheck display graph
14
‘ sheet1 | @ T 0
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Application Using Excel

Example “Binomial Distribution”

N - O x

Bookl's Excel

The probability of getting exactly 3
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The Binomial Distribution

A survey from Teenage Research Unlimited found that 30% of
teenage consumers receive their spending money from part-time jobs.
If 7 teenagers are selected at random, find

the probability that exactly 3 of them will have part-time jobs.

the probability that less than 3 of them will have part-time jobs.
the probability that at most 3 of them will have part-time jobs.

the probability that 5 or 6 of them will have part-time jobs.

the probability that greater than 3 of them will have part-time jobs.
the probability that at least 3 of them will have part-time jobs.
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Application Using Excel

Example “Binomial Distribution”
Step 1: Select “ DATA” tab or " ADD-INS’ tab in older versions

BE S -
_ MOME  INSIRT  PAGELAYOUT  FORMULAS = DATA  REVIEW  VEW SAFD) AHMAL) tessessesen * ALGHAMDY g
S, Blcomscon | T WP ¥ A [Frmkfn o | Gioup - % Data Analpsis
of LS = 4 E BflRemove Dupbicates [F - 4 Ungrown =
Get External Refresh I Soet Filter .y Textto MegaStat
. B D Mvance | 5 Dot Vtetation - ! Step 3
Comechom S0p e D2 Tpaks s iz
P 7t B wgasm o
A £ 1 y o Stepd
- < I
2 [ Counting Fushes
Confidence Intervals/Sample Size... Cancel |
3 Tests Normal Distribtion
Anaysis of Variante | t-Distribution o |
4 Correlation | Regression F-Distribution
| || Time Series / 2 Chi-sa
5 Chi-square | Crosstah L
i| | Monparametric Tests
6 Quality Control Process Charts.
|
7 Fandom Number Generation...
il | uniies
8 Help | Information
9 < _
i
10 _’.‘J 1= J J
11
12
13
14 =
‘ Sheetl | @ T Il f
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Application Using Excel

Example “Binomial Distribution”

Step 5: Input the n value

WMHS BookL < Excel
HOME  BGERT  PAGELAYOUT  FORMEAS A REVIEW VW, SAED AHMAL toes
FConmectiorn . T8 (= Flah Fill i G - % Data Anabps

2 . e [ r—

Get Extormal Retyes §| Son T Tea 10 !.
Data~ e L : FAanced | Copumny T D
[ son sfpe Data Took

L - > o f

1 Diicrete P - ty Distributions

; ety | thpergecmetrc | possen |

4 [ 2] nmedms
5 N~ d°*

6

7

- ;

9

10

1

12

13 Step 7: Uncheck display graph
14

» Sheetl " 0l 3
EmE=—.....—nsunn-,.-..
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Application Using Excel

Example “Binomial Distribution”

S . Bookl+ Excel

HOME INSERT  PAGE £ LAYOUT FORMULAS Data REVIEW ViIEw
X ity -
4 Anal < KK -t [ Number
g BN B - L4
tcw ot . Abgrrest i
12 S o -
A 8 C i} i f G H 1 ) (3 L =
2 B distribution

The probability of lessthan 3 |

The probab! ‘

0.3 p
}j The probability of at most 3 |
4 g
] 1 .
:? : probablllty of greater than 3
12 | <
13 4000724 n 87120 -
14 5 0.02500 —
i il _ﬁm =C18rC1n The probability of at most 3
17 1.00000
18
19 2,100 expected value e
20 1.470 variance The probability of 5 or 6
21 1.212 standard deviation

Output | Sheetl o)
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The Binomial Distribution
sss § |

o The mean, variance, and standard deviation of avariable that has
the binomial distribution can be found by using the following

formulas.
mean U=nXDp
variance 62=nXpXgq
standard deviation o =o?
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The Binomial Distribution

A survey from Teenage Research Unlimited found that 30% of
teenage consumers receive their spending money from part-time jobs.
If 7 teenagers are selected at random, find the mean , variance and
standard deviation of the number of teenagers who will have part time
jobs.

mean u=nxp=7x03=21
variance o?=nxpxq=7x%x03x0.7=147

standard deviation o = Vo2 =+v1.47 = 1.212
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Application Using Excel

Example “Binomial Distribution”
Step 1: Select “* DATA” tab or * ADD-INS’ tab in older versions

" Counting Rubes Tl
Confidence Intervals/Sample Size... [bicyele Probubslit Disribrdions Gnce |
Hypothests Tests Normal Distribution

1

2

3 Anatysts of Varlance 1-Distribution e I
4 Correlation [ Regression F-Distribution

5

6
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8

Chi-square | Crosstsh -
Nonparametric Tests
Quality Conrol Process Charts.

Random Number Generation...
uaiiities.
Help | Information

1
12
13

14
‘ Sheetl
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Application Using Excel

Example “Binomial Distribution”

Step 5: Input the n value

Book - Eacel

[N

MOME  POERT  PAGELAYOUT  FON TA | REVIEW  VEW SAED AHBAL 4

Flah Fill B Dhuta Anad

WOl B R

el ==
{PTRR S = =)

Step 7: Uncheck display graph

s
B

» Sheetl " 0l 3
EmE=—.....—nsunn-,.-..
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Application Using Excel

Example “ The mean , variance and standard deviation of the Binomial Distribution”

X P{X) probability
0 008235  0.08235
1024706 032042
2 031765 084707
. 0.67396
4000724 097120
5002500  0.99621

MH S - Bookl < Excel r = - g x
HOME | INSERT  PAGELAYOUT  FORMULAS  DATA  REVIEW  VEW. SAFEN AMBAL $#rsmsasasesats, llla“-\-“”'_;r‘-:
- P A
= anal o &K P P Genew E;Tn
=l R ST - —- . Do ;;,,.I“,.Tus
Cighoars & = 3 Aigrmart . e Fatng -~
E18 § w
A B C D E E G H 1 ] K L -
2 Binomial distribution
3
4 Tn
5 03 p
6
i cumulative
8
9

Themean

0

Thevariani 1.00000 —
z.uou:ﬁ;d% The standard deviation value
20 1470 varia
21 1.212-¥fandard deviation =
Output | Shootl @ £ fe] k
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Summary

|
o A discrete probability distribution can be graphed using bar chart.

o The mean, variance, and standard deviation can be found for a
probability distribution.

o The mathematical expectation can also be calculated for a
probability distribution.

o The binomial distribution is used when there are only two outcomes
for an experiment, a fixed number of trials, the probability is the
same for each trial, and the outcomes are independent of each other.
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