Statistics

Chapter 1

The Nature of Probability and Statistics



Statistics is the science of conducting studies to collect, organize, summarize, analyze, and draw
conclusions from data.

Main Areas of Statistics

Descriptive statistics consists of the collection, organization, summarization, and presentation of data.

Inferential statistics consists of generalizing from samples to populations, performing estimation and
hypothesis tests, determining relationships among variables, and making predictions.

Inferential statistics uses probability (the likelihood of an outcome occurring) to make conclusions
and predictions.

A population consists of all subjects that are being studied.

A sample is a group of subjects selected from a population.



Data are the values (measurements or observations) that the variables can assume.

Data
Qualitative Quantitative
Discrete Continuous

A data set is a collection of data values.

A variable Is a characteristic or attribute that can assume different values.

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




Types of Variables

Qualitative variables are variables that can be placed into categories, according to some characteristic or
attribute.

Quantitative variables are numeric in nature and can be ordered or ranked. Quantitative variables can be
either discrete or continuous.

A continuous variable is a quantitative variable that can assume ANY numerical value between any two
specific values.

1 Obtained by measuring.

1 May include fractions and decimals.

A discrete variable is a quantitative variable that has either a finite number of possible values or a
countable number of possible values.
1 Countable means that the values result from counting, suchas 0, 1, 2, 3...




Histogram

Histogram: set of columns describing the distribution of specific data. Each column represents a number of

items or frequency.
This graphic gives an idea of sample shape.

Absolute frequency: It indicates the number of data points.

Relative frequency: | t indicates the percentage of the total number of data points.
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The characteristics of any data can be summarized by knowing some statistical properties:
1. The data center is measured using the median or mean.

2. Data spread is measured using variance and standard deviation.

3. Knowing that most of the data is located using the quartiles.

4. Find outlie

Median

When arranging the data in ascending or descending order, the median is the statement in which 50% of the data
fall before and 50% after it, and it is calculated:

X (1), X(2)s ooy X (1 — 1), X (n)

X (4 if n is odd
X- — T T -
X(5)+X(5+1)

> it n 1s even




Example 1: Find the median for the data listed below 60 72 40 80 63.

Sol:

We arrange the data in ascending order

40 60 63 72 80

Since the number of data is odd, the median value (third) represents the median
X=X G5+1)2=X3=63

Example 2: Find the median for the data listed below 72 60 72 40 80 63.
Sol:

We arrange the data in ascending order

406063727280

Since the number of data is even, the median value is the average of the two readings in the middle of the
data

X=(63+72)/2 =67.5
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Data Collection and Sampling Techniques

Data is often collected via surveys.

1. Telephone Surveys
2. Mailed Questionnaire
3. Personal Interview

4. Internet Survey

« What are advantages and disadvantages of data collection through
surveys?



Telephone Surveys

Mailed Questionnaire

1. Less costly than personal
interview.
2. People may be more candid.

Can cover wider geographic area
than phone survey or personal
Interview

2. Respondents can remain
anonymous

3. Less expensive

1.Not everyone has a phone.

2. Cell phones typically not
included.

3.Tone of interviewer’s voice may
affect response.

1.Low number of responses
2.Inappropriate answers to
guestions

3.Low reading abilities or not
understanding questions may create
useless responses.



_ Advantages Disadvantages

Personal Interview

Internet survey

In-depth responses to questions

As with telephone and mail
surveys,

1. Inexpensive, often free

2. Candor

3. Large geographic coverage
4. Anonymity

1.Interviewers must be trained
in asking questions and
recording responses (which is
costly).

2. Interviewer may be biased in
the selection of participants.

1.Will miss demographics
without computer access
2. May have inappropriate
answers if questions are
misunderstood



Sampling Techniques

 Researchers use samples to collect data and information about a particular variable from a population.
« Samples save time, money, and may actually allow a researcher to collect better information.

« Samples need to be representative of the population or they are meaningless in drawing conclusions
about the population.

« Sampling must be done in a way that the samples are unbiased—that each subject in the population

has an equal chance of being in the sample.



Random sampling Uses chance methods or random numbers to select the sample. Everyone or
everything from the population has the same chance of being selected for the
sample and it is the best way of obtaining a representative sample.

Systematic sampling Numbers each subject of the population and then selects every kth subject.

Convenience sampling Selects subjects that are convenient for the researcher. These samples are
typically of not statistical value.

Stratified sampling Divides the population into groups (called strata) according to some
characteristic that is important to the study, then randomly samples subject from
each group.

Cluster Sampling Divides the population into groups called clusters by some means such as

geographic area or schools in a school district, etc. Then randomly select some of
the clusters and use ALL members of the selected clusters.



Observational and Experimental Studies

Observational study - the researcher merely observes what is
happening or what has happened in the past and tries to draw
conclusions based on these observations.

Experimental study - the researcher manipulates one of the variables
and tries to determine how the manipulation influences other variables.
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The importance and concept of statistics
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Definition of statistics
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Data display methods
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a- Tables Method (Jshsadl 4&y )
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Ex: Represent the distribution of the students of the engineering college department that admitted for the year
2013-2014 among the scientific departments:

Scientific department “ ——

Number of students



b- Rectangles or Columns Method ( Bar charts) (32es¥! g ctdaival) 48y ha):

ol e sk e e (s Lo pad (5l ST (e b iyl 38 () cadial sy (o Janinly ol panedll el AL

Number of students
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c- Included line method ( Broken) (sSiall g g jtall Jadd) 43y )l ):

)l A3yt ) sl o Ay 01 o ylaal) Aulla sae i S el e a1 sl sae ol 5oal it e Al bl e Jadis
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Ex: The following table represents the distribution of graduates from Baghdad University. Represent the

following data in the table in the included line method.

Specialization | medicine | Pharmacy civil Sciences | Literatures
Males 67 45 77 38 56
Females 50 55 63 57 49
The Total 117 100 140 95 105




Sol:

160
140
120
100
80
60
40

20

Males

Females

The Total

== Medicine
== Pharmacy
== Civil
== Sciences
== Literatures



d- Curved line method ((Aaiall kilf 43y Jh):
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e- Pictorial method: (d3.s saill 43, jhall)
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f- Divided circuit method (bie-charts) (dawdall & il 48y k) :
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Ex: The following table represents the qualifications of the working team of a contracting company. Represent
the following using the bie-charts method.

Qualification Engineer Supervisor Expert worker Worker
The number 3 6 5 20




Sol:
Total summation for team = 3+6+5+20 = 34

Central angle for the engineers qualification = (3/34)*360° = 31.764°
Central angle for the supervisor qualification = (6/34)*360° = 63.530°
Central angle for the expert worker qualification = (5/34)*360° = 52.941°
Central angle for the worker qualification = (20/34)*360° = 211.765°

il (e e SV 3S el L5 30 o
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Frequency distributions
A ) Sl el 5 g}
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a- Frequency distributions (s ¢S &2 559):

Ex: The following data represent the marks of 22 students in one of the exams. Represent the following data
in a simple frequency table.

(19, 20, 19, 17, 15, 20, 18, 14, 12, 15, 18, 15, 17, 19, 11, 20, 14, 15, 13, 20, 15, 18)
Sol:
) gl Tl (5 1Sl o sl 8
.(Class values) .(x;) <luball o) cliall 48 -]
(Frequencies) .(fi) <l s3gl allaall <l ) ys3ll -2

(X;) 30| 11 12 13 14 15 16 17 18 19 20
(f;) o1l 1 1 1 2 5 0 2 3 3 4 S fi=22

‘_A...a\ﬁ\ Gl dae Lﬁjw o) s il ) KAl ¢ sana o) sadas Dl



b- Distribution of classified frequency (<ké g3 5 ) <5 &)
oS (il e 85 e o @al) el cald g lan 5 sasl) cald bl apdass 8 4, ) S il 5 53l (e ¢ sl 138 andi

Ex: The following data represent the results of the compression test for fifty concrete cubes in units (MPa). Arrange the
following data in the frequency table with the classes.

(2930 3239383844 2833313537424925 343031353740 263233333944 452631343136364127
30 3132 374039 2534 31 30 38 35 43 48)

Sol:

ey aldh e Ju Y o) g Glid g5 (g ) S5 Jgan ) (A ag yaall Ll axe ) alie (Number of classes) <l aac u‘(’“)ﬂié
(A2

5=l ase ya jain JEA) 12 8

24=25 — 49 = CUlally Aed Ji — Ll e €1 = (rang of the data) bl (s ¢ Al -2
sxll(rang)

(Number of classes)xe bl = saal dli(Class length ) 4l J sl s -3

(A gona 2 el i) 5= 4.8 =2—54 —



25 = @llulb 4ad jaal = (The minimum limit for the first class ) 3 s¥) 45l 83V asll 4 jé -4
245 =0.5 - Al Sa¥) aall = (The actual minimum for the first class) ¥ 4all Azall Sa¥) sl s -5

+24.5 = 24 Jsha + ¥ 4l Ll SoY) asll = (The actual upper limit for the first class) A s¥! 458l Jzdll e Y ol s -6
295=5

29=0.5-29.5=0.5 - A sl lxall JAe¥) asll = (The upper limit for the first class) Js¥) 4l JdeW) asll coias -7
A ISl sk ddlaly claal) Bl Llad) g Lsall 2 saad) dyoss a3y -8

29425 4all leWhaallpdsell Sy aal)
2 2

27

= (X;) (center of classes) <l S je (s -9

25 J ok + A8l 43 S je = 4800 clid) 580 e Slaa 21 - 10

(b)) aae (g sl o) e U 5 (Collect of Frequencies) <)) Sall aea -11



Class limits Actual limits for classes Centers of classes Frequencies
laall 2 gas Liall dalaall & gasd) ldll K1 e <l ) sl
25 - 29 24.5-29.5 27 7
30-34 29.5-345 32 19
35-39 34.5-39.5 37 14
40 - 44 39.5-445 42 7
45 - 49 445 - 495 47 3

2 fi=50




Other types of frequency distributions
Aol S a5 5 (e o A £ 50
a- Congregate frequency distribution (Cumulative) (oS! J)aeaiall ) S8 a5 5il):
U paniall (5 ) SEll a5 5l 5 aebiall aandiall (5 ) JSEl a5 5l e s 98 5 1((ASILAN ) aaniall (5 ) JSAN a5 530
AL i) ) S5+ 45l ) S5 =(dlistribution of up word combined frequency ) 2elall aesiall (5 ) Sil a3 5ill il

Same as the previous example, calculate the up word combined frequency.

Actual limits for classes | Frequencies (f)) | The up word combined frequency
Less than 24.5 0 0835 50 e 408
24.5-29.5 7 7
29.5-34.5 19 26
34.5-39.5 14 40
39.5-445 7 47
445 —-49.5 3 The total number of data (n) = 50




sl ) &5 — dsdll ) s =(distribution of down word combined frequency ) JOLI aasiall 5 ) Sl &) 5l Gload Ll

For the seam example:

ALl

Actual limits for classes | Frequencies (fi) | The down word combined frequency
24.5-29.5 7 50
29.5-34.5 19 43
34.5-39.5 14 24
39.5-445 7 10
44.5 — 495 3
More than 49.5 0 05292 50 e 458 LY

b- Distribution of Relative Frequency (p) (¢!l S a3 ill) :

p=L

n
fraaall ) s
n: <SS & gana

1 b O g Al Gl ) SIl ¢ e ddaaDl



c- Distribution of percentile Frequency (gsiad) ) S8 a3 sill):

Distribution of percentile Frequency = P*100% s sl ) )Sall &y ) 63l

For the seam example:

Actual limits for classes

Frequencies (f)

Relative Frequency

percentile Frequency

24.5-29.5 7 7/50 =0.14 14
29.5-34.5 19 19/50 = 0.38 38
34.5-39.5 14 14/50 = 0.28 28
39.5-44.5 7 7/50 =0.14 14
44,5 -49.5 3 3/50 = 0.06 6
x=1 > =100




Graphically represent the frequency distributions
Ly g ) Sl by 5 g3 Jiis

5 A0l Gl Agladl) 3 gl Jiay aS2c 8 3 0 Jolalionay 48 JS 1S5 Jiial oy Cus :(Frequency Histogram) o) S z ol 45y 5k -]

Returning to the previous example, the histogram distribution is represented by the frequency histogram method.

20
18
15
14
12 -

frequency

4.5 0.8 HLE 8.5 d4.5 9.5

Actual limits for classes
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Ex1:The following data shows the educational level of twenty female workers in a factory:

the educational level uneducated primary Secondary 1 Secondary 2

The number 5 8 1 6

Represent the following using the bie-charts method.
Sol:
Total summation for team = 5+8+1+6=20

primary neducated

Central angle for the uneducated = (5/20)*360° = 90°
Central angle for the primary = (8/20)*360° = 144°
Central angle for the Secondary 1 = (1/20)*360° = 18°  ggcondary 1
Central angle for the Secondary 2 = (6/20)*360° = 108°

Secondary 2



Ex2: The following data represent the number of male and female employees at Al-Hayat Hospital for all

categories from doctors to cleaning workers:

Categories | the doctors | Dentists | Pharmacists | Analysts | Cleaners
Males 25 20 33 15 29
Females 29 19 22 22 35
The Total 54 39 55 37 64
Represent the following data in the table
in the included line method. 7 Chart Title

Sol: 60

50
40 /
30

20

| |

10

0

Males Females The Total

e the doctors Dentists Pharmacists Analysts e Cleaners



Ex3: In the process of building a building with bricks, which is transported from the factory to the work site by
vehicles especially. The time required to transport each cargo was measured in minutes, and the results were as
follows:

30 18 17 13 24 20 20 16 24 25
19 26 28 23 23 28 17 18 10 18

Arrange the following data in the frequency table with the classes.
Sol:

Assume that the number of classes= 7.

rang of the data = 30 -10 = 20

rang _ 20 _ _
Number of classes = 7 2.85=3

The minimum limit for the first class = 10

Class length =

The actual minimum for the first class = 10- 0.5 =9.5
The actual upper limit for the first class=9.5+ 3 =125
The upper limit for the first class = 12.5-0.5=12



The lower and upper limits of the rest of the classes are determined by adding the length of the category to each

boundary.

10412 _

Center of classes (Xi) = b 11

Center of classes of the rest = Center of the previous category+ Class length
Collect of frequencies (The result must be equal to the original data count).

Class limits Actual limits for classes | Centers of classes | Frequencies
10-12 9.5-125 11 1
13-15 12.5-155 14 1
16 -18 15.5-18.5 17 6
19-21 18.5-21.5 20 3
22 — 24 21.5-245 23 4
25-27 24.5-27.5 26 2
28 - 30 27.5-30.5 19 3

2. fi=20




Ex4: The following data represents the number of customers of a commercial store in a city daily during two
consecutive months:

(405547 4950 48 41 49 45 46 54 51 45 46 48 54 58 62 47 48 47 58 51 49 48 46 44 39 36 43 41 44 43 38 39 61
48 47 43 46 40 44 52 50 60 35 36 56 53 44 39 41 38 45 50 52 55 60 57 49)

Show this data in a frequency distribution table of 6 classes of equal length.

Sol:
Assume that the number of classes= 6.
rang of the data = 62 — 35 = 27

_ rang _ 27 _ _
Class length = Number of classes ™~ 6 45=5

The minimum limit for the first class = 35

The actual minimum for the first class = 35- 0.5 = 34.5
The actual upper limit for the first class = 34.5 + 5 =39.5
The upper limit for the first class = 39.5 - 0.5 = 39



The lower and upper limits of the rest of the classes are determined by adding the length of the category to each

boundary.
35+39

=37

Center of classes (Xi) =

Center of classes of the rest = Center of the previous category+ Class length
Collect of frequencies (The result must be equal to the original data count).

Class limits Actual limits for classes | Centers of classes Frequencies
35-39 34.5-39.5 37 8
40-44 39.5-445 42 12
45 - 49 44.5-49.5 47 20
50-54 49.5-545 52 10
55-59 54.5-59.5 57 6
60 - 64 59.5-64.5 62 4

2. fi= 60




EX5: For the example 4:

1- Calculate the up word combined frequency.

2- Calculate the down word combined frequency.

3- Calculate the distribution of percentile Frequency.

Sol:
1-
Actual limits for classes | Frequencies (i) | The up word combined frequency
Less than 34.5 0
34.5-39.5 8 8
39.5-445 12 20
44.5-49.5 20 40
49.5-54.5 10 50
54.5-59.5 6 56
59.5-64.5 4 The total number of data (n) = 60




Actual limits for classes

Frequencies (f))

The down word combined frequency

34.5-39.5 8 60
39.5-44.5 12 52
44.5 - 49.5 20 40
49.5-54.5 10 20
54.5-59.5 10
59.5-64.5 4

More than 64.5




Actual limits for classes

Frequencies (f))

Relative Frequency

percentile Frequency

34.5-39.5 8 (8/60)=0.14 14
39.5-44.5 12 (12/60)=0.2 20
44.5-49.5 20 (20/60)=0.34 34
49.5-54.5 10 (10/60)=0.16 16
54.5 - 59.5 6 (6/60)=0.1 10
59.5 — 64.5 4 (4/60)=0.06 6

> =1 5 =100
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Measures of dispersion

In statistics, the measures of dispersion help to interpret the variability of data i.e. to know how much homogenous
or heterogeneous the data is. In simple terms, it shows how squeezed or scattered the variable is.
(52 gea sy ¢ Adap ol Ly Auilaid) e o) Aol llall late 48 e ol ¢ bl (s jands 8 CtEN ulie aelid ¢ glanl) &
il i gl dasca
Types of measures of dispersion:
1. Range. (sal)
2. Quartile deviation. () diad)
3. Average of the absolute deviations. (Ailkaall cild) ady) Jau gia)
4. Variance . (¢5h)
5. Standard deviation. (gksall <) i)
In addition to the coefficient of variation that is used to compare two or more sets of data in terms of
Dispersion.
il G e ) e ST 5l i sane 45 5lial adiiey (s3I CISEAY) Jalaa ) AiLaaYL



1. Range. (sa)
The range is the difference between the largest and smallest value in the data, it is the period that

In whichType equation here. the variable under study changes and is denoted by the symbol (R).
A. Non- classified data:

;b LS A guall e bl Alls 8 (el uny s
R = largest value - smallest value

B. Classified data:
b G oS3 ) Ble ) e ae (A oY) Al oY) aall 4 dad ol g5 a4l oY) asll o dad 5T el A gaall Uil Als A L
ol LS A puall bl Alls 8 o) oy (4l ¢ e i L 35 45 50 J 520l
R = The upper limit for the last class - The minimum limit for the first class
R =5 AV 4l e aall — V) a5l say) aall
Ay e 1508 saall 13 L ¢y L 5 Lgiany (pe A 8 (s 3yna 5 58 35 piiiie clill) of clld ind T jiia saall S 1Y)
S LGS 5 Lpany (e sae il (gl Al sha 3 38 45 pdiae il



Ex1: Using the term compare the dispersion of the three groups.
G1: 6,6, 6, 6, 6.
G2:4,5,6,7,8.
G3:0,1, 6, 10, 13.
Sol:
R(G1)=6-6=0
R(G2)=8-4=4
R(G3)=13-0=13

@M\o&d;\de.\sj\dsuiggic:\.c}q;.d\o&eaﬁuumjium;\hﬁyé\j‘ﬂhﬁcTJM@}L»JL;}?\:XLM\L;MUTM
A sbuda

Jald al) Cis e JBT ApUl de ganall JA00 agdll Coids G ey 128 5 AU de panall (500 (e raal Ll de gpenall (sae o aaDl
A3 de gasadll
H.W1: Compare the dispersion of the statistics subject's scores for three groups of students:
G1: 50, 62, 30, 70, 45, 80.
G2: 0, 20, 70, 55, 65, 82, 35, 77.
G3: 49, 54, 85, 50, 60, 63, 75, 65.



Ex2: Calculate the range for the following data showing weights in kilograms of 100 students:

Weight (kg) | Number of students
60 — 63 5
63 — 66 15
66 — 69 40
69 — 72 28
72175 12

Sol:
R = The upper limit for the last class - The minimum limit for the first class
=75-60 = 15.



Range properties:

1. Range is a measure that is easy to calculate and simple in concept and significance.

2. It is concerned with only two values in the data and neglects the rest.
3. It depends in its calculation on the smallest and largest value only, and therefore it is considered a misleading

measure, because it is when the largest or minor values, or both, are outliers, then the range is large while the
group values are not divergent, for example if we have the following data:
55, 14, 11, 9, 8, 12, 10.
R=55-8=47
e oalaie] oo Ay Gy ¢ Jlian e s AN ¢ &y ik il Gl cn AR genall (A S ST aga g I gadig ¢ S sl
(5 sbdt sal) Aad O 2238 55 Aadl) a5 48 plaiall Aol Lidda ola ¢ 4d ki) audl)

R=14-8=6
A8 g 9B priadad A



2. Variance(¢ypiil)

The variance is defined as the arithmetic mean of the squares of the deviations of values from their arithmetic
mean (S%).

A. Non- classified data:

Ulall sl Jass 6l s
¢ 2l lasdll e dad JS Gl adl cuas
al) T gl - Al = el Jans sl (e Al ol pail ;G
caadl s gl e e IS ol adl o e 22 5
el Ll e 2l Cild il Cilay e g sana a3
Dl Ol alasinly cplil) ded Creas




Ex3: Calculate the variance for data representing 8 students' grades:
7,6,10,9,8,5,5,6.

. n
T I
X = |—I'11 5 7
Value (Xi) | (X -Xi) [ (X - X
14 0 0
6 -1 1
10 3 9
9 2 4
8 1 1 $° =2=343
5 -2 4
5 -2 4
6 -1 1
h) 24




B. Classified data:
DAl ol ghadll) i Ay 5l S5 Jglan 8 A g el UL Al
Ll S) e o e
sl (lal) das gl s
el Lol e S e IS Gl padl o
Ceall sl e 3K e US Gl i) g se 2n s o
Cdadll oda i S8 d ) leall s gl e S e IS Gl ad) ao je oy e
ALl 5 skl 8 Lele Uliaad i) o pual) Jual gn gand o

D Al Ol aladialy il Aad sl e

é Zk ~
fi( X —X )
2 1= |
S — | 1}(
.Z fi_1
\ 1=1 y

a0 X ; a;aa_J1J$;fi ) 28l S e X ¢ G



Ex4: Calculate the variance for the following data, which represent the distribution of 200 workers by overtime
spend on the job at the factory every month:

Overtime (h) | Number of Workers
0-10 20
10-20 80
20— 30 50
30-40 40
40 - 50 10
)Y 200
Sol: ;
f; XY
< - iZ=1 (X -X)

K
2 fi-1
=1



class f; X; X f; (Xi- X) (Xi-Xx) fi(Xi - X)?
0-10 20 5 100 -17 289 5780
10 - 20 80 15 1200 -7 49 3920
20-30 50 25 1250 3 9 450
30 —-40 40 35 1400 13 169 6760
40 - 50 10 45 450 23 529 5290
> 200 4400 22200
’
— = Xif 4400
X = K 300 22




22200 _ 22200
= —— = ———= 11156
200-1 199
ligd 111.56 h? = cplill JUall a8 Diad e <ild pue (565 La TS 5 AalalV1 i) Cilas 5 g 4 4dlas 5 ool of Jaadl
2l Qaball g ¢ Cplll gas il 3a) 230 Lebeal ) clas gl s i elldlg ¢ ol cue g 138 g ¢ e g Led Gl i Al
. &bl il iYL



3. Standard deviation (g kel Cil_ady)
Standard deviation is the measure of dispersion of a set of data from its mean. It measures the absolute variability

of a distribution; the higher the dispersion or variability, the greater is the standard deviation and greater will be
the magnitude of the deviation of the value from their mean.
It is the positive square root of the mean of the squares of deviations of values from their mean arithmetic, that is,
It is the positive square root of the variance, and it is denoted by a symbol (S).
RUN I RUFENPIN | PPV | RPN | RPN R WWEN (VS AR | RPN GR PN g SVEN | 5 SV NENPON [ ST RPN (R
A. Non- classified data:

r 3
s / ,\/ Z ( X _X )
o .
B. Classified data:
- )
k
Z fi ( Xi _X )
s =NVs* = \/ -
Z1fi_ 1
=




For Ex :
S=\343 =1.85
For Ex :

S =V 111.56 =10.56

¢ e e |yl ranay ¢ SN AL el aladiuly o jlmall il i) & e s bl ol (8 Taaia Taae o) Jass gll (S5 A1 13
gl G35 ¢ 5 pilae asill e aaiad 5 Al dapa ¢ lual) Jas sl e 8l i) e aaiad 5 Golil) L) dapuall (e i) Sl
Do 5l il o adiad N cplil gaa s ¢ Ll daiil) G jladandt linsal) adally g ¢ duloal) cilileall

A. Non- classified data:




B. classified data:

k

1=1

2
X; i ) Slagall g

Kk

7 3 ( k )2 N
1 2 X: T
2 )ﬂ'ﬁ — il
== |8 5
i
\ 1=1 J
m\Jlﬁ;fi ¢

=,
. T
- Y

2 :
2 % sl o 8 Al ol oLy sy
=1

Ex5: Calculate the variance and standard deviation of the data mentioned in an example 3, so using the second

variance formula (direct values formula).

Sol:

82

( ixi

;

1
n



Xi| 7161109855 |6 | 2X{=56
X149 (136|100 |81 |64 |25|25 |36 | XX>=416
$* = — [416 (56)
81 :
1 __24 _
= —— [416-302] = —=— =343
S= V343 =185

) Qa8 Al (s L) Jaadls



Ex6: Calculate the variance and standard deviation of the data mentioned in an example 4, so using the second
variance formula (direct values formula).
Sol:

§* = —¢ [,Z:“_ (Zx4) ]

k
iz=1fi 1 ; i

class fi Xi X fi X fi X2

0-10 20 5 100 25 500
10 - 20 80 15 1200 225 18000
20 - 30 50 25 1250 625 31250
30 -40 40 35 1400 1225 49000
40 - 50 10 45 450 2025 20250
)Y 200 4400 119000




;1 [ (4400)2]
S° =—557 [ 119000 = —>55
__ 1 -
= —5g—| 11900096800 | = 111.56

S = 4/111.56 =10.56

U Q) L Leale Uilias i) Aagiil) i Ledl JaadU



Properties of Standard Deviation:

 Standard deviation is the most important and widely used measure of dispersion.
 Enter into his calculation all the observed values without neglecting any value.

* It is characterized by its ability to treat algebra.

« It cannot be calculated for open frequency distributions.

Coefficient of variation (<35aY) Jalaa):
20 )8aS el Clas 5 8 pdlite amy 5 63 S A5 el Lglleatind oSy Y I 5 e ull) Chlas g o et A8l codil) udlia JS
Jalza (abiiall 138 oy s Alaxivsal) Colan gl o ading ¥ o (uliie ae el amy @l ¢ Sl (5 091 ity J) sl s
Db LS ey 5 DAY

*100

Coefficient of variation =

Xl |wn

g okl <l 2y

= Ay Jalxs
100 X 1 T e

ST A AW Jalza 24T izl o)y LS audally
: J 8/



Ex7: Compare the dispersion of the students' lengths and their weights, using the following data, which
represent the lengths and weights 100 students.

Lengths (cm) | Number of students Weights (Kg) | Number of students
110 - 120 12 60 — 63 6
120 - 130 15 63 — 66 16
130 — 140 25 66 — 69 40
140 - 150 30 69 — 72 28
150 - 160 10 72-175 10
160 - 170 8
Sol:

Cal i 5 boa) Jans sl il Uil a5 JSCaOAY) s il s ¢ 4 8ally 58 a3 om0 (g JST GO Jabae i
b LS el ¢ Lagia JSI s Jnal



A. Distribution of lengths:
Sl Jsanll 8 (s jlmall ol paiV1 5 b Jan gl lad G 3 3 dgbal el a5

class f; X Xi fi (Xi - X) fi(Xi - x)?
110 - 120 12 115 1380 -23.5 6627
120 - 130 15 125 1875 -13.5 2733.75
130 — 140 25 135 3375 -3.5 306.25
140 — 150 30 145 4350 6.5 1267.5
150 - 160 10 155 1550 16.5 27225
160 - 170 8 165 1320 26.5 5618

) 100 13850 19275
K
X f;
X=_ =t _ 13850 — 395




32 = [gfi (X, =X) ]

1

Kk

fi- 1
1=1

=_1 19275 = 1947
100-1

S =1947 =13.95

Coefficient of variation for lengths = %;‘Z *100 =10.07%



B. Distribution of weights:
11N () Gl iy sl o gl e geandl Lo 30 dglaal) cilleall W a5y U J sl

class f; X Xi fi (Xi - X) fi(Xi - X)?
60 — 63 6 61.5 369 -6.6 261.36
63 — 66 16 64.5 1032 -3.6 207.36
66 — 69 40 67.5 2700 -0.6 14.4
69 — 72 28 70.5 1974 2.4 161.28
12175 10 73.5 735 5.4 291.6

p) 100 6810 936
: X f;
X=—"1 = 68.1



S =945 = 307

Coefficient of variation for weights = % *100 =4.51%

Oy cid e ST JI sl cids 3 ¢ ol 5o CaAY) Jalaa (pe 5ST ) glaSU CadiaY) Julas o La



H.W 2: If we had two sets of data:
set 1: 21, 15, 23, 16, 14, 12, 25.
set 2: 30, 42, 64, 60, 28, 70, 82, 56.
A- For each of these two groups, calculate the following:
Range, Variance, Standard deviation.
B- Compare the dispersion of the two groups using the coefficient of variation.

H.W 3: If you know the coefficient of variation = 25% and that the Variance = 25, that for the following data:
10, 18, 25, 15, X. Calculate the missing value X.



Statistics

l_ecture 12



Probability Distribution

Aallaia ) il 5 gill

The benefit of studying probability distributions from the valuable implementation success is in a major field:

1. The possibility of determining or calculating a probability in certain evidence circumstances.

2. Appropriateness of the probability distribution of some of the data collected in the field. (Therefore, it is possible
to extract information from this data after making a comparison with these distributions are compatible with it).

A by Cig ol 8 Lo Jlaial iluial g aaad Sl 1
o2 aa A Jlia Jae 2 UL 538 (e e glaall gzl i) AlSal L s Lilie Leaan o il clilyl) eandd JLia¥) o ) sill daide lSal 2
Leae Laidiall il 3 53



Random variables 4l séall & yacial)
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Depending on the type of the random variable, the probability distributions can be divided into
two types:

o i ) ALain Y by ) i) apadi (S ¢ ) sall el g 1530 e alaie YU

A. Discrete Probability Distributions ((Aaiis) dalaiia 4 dlaia) cilay 555 )

« Binomial Dist. (ceasll 53 &2 59)
«  Poisson Dist.(s! s &) )

B. Continuous Probability Distributions (4lais dllaial cibay 34 )
« Normal Distribution (bl &2 )51))

« T-Distribution (& @J)5)
« Chi-Square Distribution (a2 s\S a2 5)



A. Discrete Probability Distributions ((Awaiie) dakiis ddlaia) cilay § ¢%)

Ankaiie 43 plie &l yatd (JLia YT ALS ) g0) Al Y) iy j5il)
b AU il e gena o) i Lot Ul glie T pate X IS 1) sl 3 gliall il Qi) A Al Ciy o

X(S)={le XE; !XI'I}
A o) 255 £(X) L) 3o g Juain) A A

(P(X =1X;); X;€X(S)
fm‘{ 0 iXi.ffX(S)}

Tl a5 Qa3 Al B o s g

ea e JEY 1 e wEY Oles LoX A die JLaaY AL LE o)
MM g b O oy (Al pliad S La3aT o X J A il ) Rl il X il w8 U QLAY B Vg0 i gana )



* Binomial Dist. (¢} g3 a255)

S i i el il e Sal) Sy G Alaii 330 se @l i Tl bl ¢Ylae U8 Alaried) Gehiid) ey sl aa) e s s
A L g0 a3 e 23y MY

Sl Al L S L et Al @ Aami o)
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(q=1-P) = s (q) st s Lomal s Jall Jladal o Ml s (P) oSy el Al dae JS 3 il Jlaial o
(Y sladd) e no2ae Slllia 5 6S) Al ey sl Gl el o W el e Gure 2y A el o 2T @
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Lol WS g 5 P(x;n,p) A Dens Oeaadl (g3 puetal sV o JBYI la g= a0 55l sl

P(x;n,p) = CR.p*.qn > ; X=0,1,2,. e
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) je O 6 A ) gels Jlaial L Tl 6 ) )y gels ade Jlainl Lo ¢ ) 5a 5 Al 3535 50 ) Cuey 1(1)Jle

s =1{1,2,3,4,5,6} 38 Baal g8 pal Aalaiia Baal 53 335 38 ) e Ao jadl Al gl ) (sl

6 AN b duaal P(6) =2 - 680 Hxbes Juisl g(6) =1 - =2

-P(6) =%, q(6) ==,n=5,x=0,1,2,3,4,5
1 s (1}* 5\ ; e ;
P(x:52)=ci(3) -(3) ,%x=0,1,2,3,4,5 4 patl 3¢ Aulall Al Ji o s
0 (5—0) 5

. 1 1 5

26 il sk pre Jlaal P (x = 0; S’E) = CE.(E) (E) -1x1x(2) = 040187
) _ 1 s 13 563 1 25

'y \L'l ..L:‘.J..': '| k| { o L o " — p— — — - - —_ —

e 6 a8l Hsgh a2e Jlaal P (x 3;5, 6) C3. (6) (6) 10 X =X 36) 0.03215
M:n.p:5§:§ Jocs gl st X puiciall A giall Aol Cluaal g
Szzfz.p.q:5%.§:§—z Oelall s X pemtiall Aa8 giad) cplall a8 Claad



a L) en (0 %20 O o2 1308 ¢ Bl 3l (8 i (o puad) ) et (e 1 LRI Al ol 80 e e a2 50 2(2)

P
]

fmwiﬁ;gﬁtﬁﬁ_;si-(a)m}miﬁ;&m -(H)f_miqmagigbwaqy-(i) -k 20 gﬁi_amgj Jliial g Lad o puc

x=0,12...........20 , n=20 Cp e ) dalhall 23e e X il O (i s el
ool A O o Juaal P(L)=0.1 o el Ll 58 Y o Jldal g(L)=1 - 0.1=0.9

o Ao paill Adlell dasall 8 1A gl (5345 ylas da g pl (BRa JaaShi o3le | il sladl (e
P(x;20,0.1) = €2°.(0.1)*. (0.9 +-0,1,2,....20
(1) yued s ¥ g canall g 5ins ¥ o Jas) P(x = 0; 20,0.1) = €2°.(0.1)°.(0.9)?°-9 =1 x 1 x 0.12157 = 0.12157
(=) et Gl Caall (g i of Jlaial P(x = 2;20,0.1) = €2°.(0.1)2.(0.9)(2°=2) = 190 x 0.01 x 0.15009

=0.28518



* Poisson Dist.(Gs«s: &5
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LAY gl g a5 aibad (e g
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P(x,2) = =&
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S g sud 3 30kl ol e Culs gl g e Jaisl Le (1), (5 s\ Cas) 5 o Lo pnan Gpb o @ ) ol n i Jane (1)L
foe saal DA fals (e Gl gl axe gy o il L (7)F e ¢ sanl 8 Q81 Gl g 4 &g Jlaia) ()

A=5 , x=0,1,2,...cccccu.... , P(x,A)= AT - Jadl

—5 g - - -
P(x,A=5)="=2 x'15 Al Jad Al deuall

e % 59

() S sl dpanae P(x =0,1=5) = —— = 0.00674
(=) B 5l Sdlga g g P(x = 4,1 =5) = P(0,5) + P(L5) + P(2,5) + P(3.,5) + P(4,5)
—5. 51 E_S. 52 F_E. 5? 9—5. 54

= 0.00674 + = + + + = 0.4405
1! 21 2! 4!

(=) Iu_a_}..a.'nJﬁuugj;,;j,_-.dél.Ejg....qEjéh;,..Ef:.gqlzs.|n;.mj;.'ndjm@¢|&:uﬁ}fw;_m2;p¢¢1jﬂ1mhg;,
2l o all v () gl dadiay)

A = 5(a\g ) X 2 = 10(S3a\ne s

e 10 10~
ax!

~P(x,A=10) =

. x=0,12, ... ... ...

e~ 19 10° e—19 10Y e—1° 102
0! * 1! - 21!

P(x > 2,1 =10) = 1 —{P(0,10) + P(1,10) + P(2,10)} = 1 —{ } — 0.99723



Approximation of the binomial distribution of the Poisson distribution

Oyl o po s ol Jpaall U8 A 58 o 8

Sl yl0da (. P) Lagfiad s pia (Jiala By Cuas (P<0,.1) _pa P mladll Jldal 5 (n250) Susy HS JS5 B € Y glaall de gl f U el 1
AA=N.P) el 5sul sr s 558 (M Cpaaldl (53 a8 o 8 S Ladie oA OS4

illi 2000 Ul L8 Lled aaladin) 2543 50,001 Jiaial ddalall jlis 4l Ui 3581 130 gl )l Ualall s sl a8 7(2) JU
Slo gukla i Jlaal L (@) faboadll ol dasind dagi galla e JSH 5 et o) Jadind L (1) sode WU () sl 53y i il daili 2
¢ 8y

Solution: n=2000 , P=0.001 (__eall J s Jdal)
AT e g cpandl (g3 0 sl g 8 alATu) S8 1261 0.1 (e S8 P Z2adl J pean Judind  (n>50) Iaa S G dandl 2o o) Jaa
A =n.P = 0.001x2000 = 2

) Px>221=2)=1—{P(02) +P(1.2) + P(22)} =1 — {E_Z'EG ey "_2'22} — 0.32332

0! 1 21

() P(x=2,1=2)=1—P(x <2,1=2) =1—{P(0,2) + P(1,2)} = 0.59399




Not:

il ad i 1ag) g Laglee ) g5 Cpal Slaid A SN et e gin O 88 Ol s aa g Ceaall (83 a3 @ O bl (Bl

2AL x G pladl el S8 Alalloda g agie g aglee p o jadll 2o gin OB el a8 A el (x=0,1,2, e, ) D5 X (B gl
B g Aaddl) Sl Jlaiad = ylaaied Ul el g as s B (S g le dad e pS) SWLadal) cdludal) Al 8 13g1 g (x=0,1,2,......) sl

Al o s ol M YU G P(x > a,4) = 1 — P(x = a, 1) AT P 5 Al eliadl S Sl 50 9 (1) O bee
X o plall i)

Ob Jlia) g L A sdie S0 Y] e e on o g Al dl) lial gull Bidae e 3 sl Jalaa 2l 28 (50 %3 (IS 1) 1(2) U
fotiall 0 )8 5 dall (palise () 5 g8 s €000 8 gl o Laally (g it Al

(P=0.03 , g=0.97 , n=100) Szl (53 a3 ) aladiudly (i) tJal)
~ P(x;100,0.03) = C1°°. (0.03)*.(0.97)°°~* x =10,1,......,100

100!
21 % (100 — 2)

~ P(x = 2;100,0.03) = - (0.03)% x (0.97)*°°72 = 4950 x 0.0009 x 0.0505 = 0.225153

(A=n.P=0.03x100 = 3) J5=l 3 a2 alaaia (&)

e 3.3%
P(I,AZSJ ZT » I=D,1,2,........
e *.3%
~P(x=2A=3)=——"_— 0.22404



(il e cldlSa 3 dllall 8l o Jlaiad aa o 428 JS piallSa Janey diils LS sl co¥lad) cas) cailS 13 5(3) U

Solution: (A=2 call/min)

-2 ax

P(x,2)= o ¥r=012,....

e, 22
P[x:33,ﬂ=2)=1—{ + + r}zl—(ﬂ.ﬁ?ﬁﬁ?)=0.3233



(Continuous Probability Distributions) 4luaiall 4dlaia¥) cilay j gl

:(Normal Distribution) ¢auhl 568l _1-1
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Standard Normal Distribution Table
55811 1B8 4 aladtis) SSas Jgandl 13a Jaay

Crania 4=23) 31l 7z as® aladiio) olad)

ALY s Jea s ,n.\s:.:.n S8 g < ALLERLY
AW OV (38 el A ML Altan 5_5an 0
. Jalsall s gaa e lalaae i Lgd Jakd oy 9SS

0.1 Cra &"J\ —lalewal) o z —4 oo
——————>
AlaRT) slas) =z .00 01 .02 03 .04 .0S .06 .07 .08 .09
Aadi ol z adb 0.0 | .0000 [ .0040 [ .0080 [ .0120 | .0160 | .0199 | 0239 | 0279 | .0310 | 0350
Shaloaaly Cimade 0.1 | .O398 | .0438 | .0478 | .0OS17 | .0557 | .0596 | .0636 | .0675 | .0714 | 0753
0.1 Oa s 0.2 | 0793 | .0832 | 0871 | .0910 | .0948 | .0987 | .1026 | .1064 | .1103 | 1141
0.3 | .1179 | .1217 | .1255 | .1293 | .1331 | .1368 | .1406 | .1443 | .1480 | .1517
0.4 | .1554 | .1591 | .1628 | .1664 | .1700 | .1736 | .1772 | .1808 | .1844 | .1879
| 0.5 | .1915 | .1950 | .1985 | .2019 | -2054 | 2088 | 2123 | 2157 | .2190 | 2224
0.6 | 2257 | .2291 | 2324 | .2357 | 2389 | 2422 | 2454 | 2486 | 2517 | 2539
0.7 | .2580 | .2611 | .2642 | 2673 | .2704 | 2734 | 2764 | 2794 | 2823 | 2852
0.8 | .2881 | .2910 | .2939 | 2967 | .2995 | .3023 | .3051 | .3078 | 3106 | 3133
0.9 | 3159 | .3186 | .3212 | 3238 | .3264 | .3289 | .3315 | .3340 | 3365 | 3389
1.0 | .3413 | .3438 | 3461 | .3485 | .3508 | .3531 | .3554 | 3577 | 3599 | 3621
1.1 | 3643 | 3665 | 3686 | 3708 | 3729 | 3749 | 3770 .3790 | 3810 | 3830
i.2 | .3849 | .3869 | .3888 [ .3907 { .3925 | .3944 | .3962 | .3980 | .3997 | 4015
1.3 | .4032 | 4049 | .4066 | .4082 | 4099 | 4115 | 4131 | 4147 | 4162 | 4177
1.4 | 4192 | 4207 | 4222 | 4236 | .4251 | .4265 | .4279 | .4a202 | 4306 | 4319
1.5 | 4332 | 4345 | 4357 | .4370 | .4382 | 4394 | 4406 | .4a418 | 4429 | aaq1
1.6 | 4452 | 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 4525 | 4535 | 4535
1.7 | 4554 | .4564 | .4573 | .4582 | .4591 | .4599 | 4608 | 4616 | .a625 | 4633
1.8 | .4641 | .4649 | 4656 | .4664 | .4671 | .4678 | 4686 | 4693 | 4699 | 4706
1.9 | .4713 | 4719 | 4726 | .4732 | 4738 | .4744 | .4750 | .4756 | .a761 | .a767
20 | ., 4772 | 4778 | 4783 | 4788 | 4793 | 4798 | .4803 | 4808 | .a812 | 4817
2.1 | .4821 | .4826 | .4830 | 4834 | 4838 | 4842 | 4846 | 4850 4854 | 4857
2.2 | 4861 | 4864 | 4868 | .4871 | .4875 | .4a878 | 4881 | .4884 | .a887 | .as90
2.3 | 4893 | .4896 | .4898 | 4901 | .4904 | .4906 | 4909 | .4911 | 4913 | 4916
2.4 | 4918 | 4920 | 4922 | 4925 | 4927 | 4929 | 4931 | 4932 | 4934 | 4936
2.5 | 4938 | 4940 | 4941 | 4943 | 4945 | 4946 | 4948 | 4949 | 4951 | _a95>
2.6 | 4953 | 4955 | 4956 | 4957 | .4959 | 4960 | 4961 | .4962 | 4963 | 3963
2.7 | 4965 | .4966 | 4967 | .4968 | .4969 | .4970 | .4971 | 4972 | 4973 | 4974
2.8 | .4974 | 4975 | 4976 | .4977 | .4977 | 4978 | 4979 | 4979 | 4980 | 4981
2.9 | 4981 | 4982 | 4982 | 4983 | 4984 | 4984 | 4985 | 4985 | 4986 | 4986
3.0 | 4987 | .4987 | 4987 | 4988 { 4988 | .4989 | 4989 | 4989 | 4990 | _a990
3.1 | 4990 | 4991 | 4991 | 4991 | 4992 | 4992 | 4992 | 4902 | .4993 | 2993
3.2 | . 4993 | 4993 | 4994 | 4994 | 4994 | 4994 | 4994 | 4995 | 4995 | 4905
3.3 | .4995 | 4995 | 4995 | 4996 | 4996 | .4996 | .4996 | 4996 | 4996 | 4997
3.4 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 4997 | 40908
3.5 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998 | 4998




Standard Normal Distribution Table (2)

0 02 0.03 o. 02 005 O 06 [ X-v3 O oS .09
©.0003 G o003 | ©OoOo0O0= ©.0003 ©.0003 ©.0003 Doo0os | ©o0002
©0.0005 ©.00043 ©0_000a ©.000s | ©.000a O 000S | © 0003
©._0006 ©_000CE ©_00c06 ©_0006 ©_000&6 ©0.000S © 0005
©.c00S 00009 ©O_oo0s ©._c00S ©_o0O0S8 9@ © 0007
0. 00%3 00012 00012 o o011 00011 o 1 o o010 |
©.0018 00017 o 0016 0. 0016 ©0.001S ©0.0015 o o01s
0.0024 ©. 0023 | 00023 ©0.0022 ©.00=21 ©.0021_ 00020 | 000195
©0.0033 _ 00032 | 00031 T ©0.0030 | O 0029 ©0.0028 ©.0027 | o oo=2s |
0.003s © 00433 O 00a1 ©0_o0s0 ©_0039 ©_ 0038 ©.0037 | o oo3e
o. © 0057 ©_00S5S ©O_c0oSa ©.0052 00051 | oooas | O ocoas :
o.co7s 00075 | 00073 ©.0071 ©.006S ©o_0o0&s 00066 | oooss
©.0102 © 0099 | 00096 ©_009a ©.0091 ©o_coss O 0087 © ocsa
0 0132 o 0129 00125 o 0122 00119 o 0116 133 T ©.0%310
0. 0170 00166 O o162 = 00153 ©0.0150 00186 | oosas |

0. 0207 0. 0202 00197 | 00192 00388 | ooiss

0.0274 © 0268 0. 0262 0.0256 00250 O 02aa ©.0235 00233 |

_.O343 c 0336 ©.0325 o 0322 00314 ©.0307 ©. 0301
0. 0327 o 0a1s O 0209 0. 0301 0. 0352 0.0384 ©.0375 %‘: ;
O.0526 o 0516 0.0505 ©.0395 " O0.0a8S o oa7s X b
0.064a3 [ ﬁ 00618 ©0.0606 O 0554 00582 0.0571 _QW—O. ]

5 X 0. O07as 0. 0735 00721 ©.0708 0. 0652 o o683 |

x- XK 3 ©. 0S01 O_08ssS 0. 0869 O 0853 oo0o838 | oos23
o 1112 0. 1093 0. 1075 O. 1056 ©. 1038 ©_1020 ©. 1003 | ooess |
o 31313 O 1292 03271 0. 1251 0. 1230 0. 1210 O.1190 O 1170
o.1539 ©0.1515 | ©0.1as2 o.1389 O. 1238 ©_ 1323 o. 1201 " o0.3379 |
o 1788 o 1762 C. 1736 o171 o_ 1685 O_1660 0. 1635 031611
©_ 2061 O 2033 ©.2005 0. 3977 o.19as o 1922 o.1894 0. 1867

= = o238 |
o 2676 0 2643 o 2611 o 2578 o 2536 o 2513 o.2a83 o 2asi
03015 o 2981 2936 o.2912 o 2877 02810 o 2776 |
o.3372 0.3336 © 3300 ©o.3264 ©_3228 o 33192 o =156 o2t -}
o.374s ©. 3707 O 3669 o 3632 © 3593 < o.3520 o 3383 |
o212 o s090 | © = G 397 038957 038595 |
o_2522 o.a3z83 _g% % oT"_—u o.a325 o_4286 o azar |

034880 | ¢ 2830 O_3801 o.aveq 0. 3721 04681 | O asa1

©_S080 o571 o551 om;% —O.5239 o 5279 o 5319 © S35 :
o.S5a7vse O 5517 O 5557 [ O._Se36 O S675 ©O.571a | 0 S5753
O S871 ©. 5910 O Ssas 0.5987 ©. 6026 O._606a o610 o 61a1
©0.6255 © 6293 o. 1 0. 6368 ©._sao0s O 6323 ©._6280 © 6517
O. 6828 © 66643 ©.8700 0673 o 6772 "©.6808 O . 6823 © 6875
0.698S o 7019 0.7054 o.7088 o 7123 0. 7157 ©. 7190 o. 7223

¥ B - 0. 7422 0. 7353 " O.7486 0. 7517 O.7535

5 O 7673 0. 7703 o.7734 o 7763 6. 7794 07823 | 0.7852 |
o793 O 7967 0.7995 ©0.8023 O 8051 O 8078 O.8106 [ o.si=3 |
os212 © 8238 0.8264 o. 828 o 8315 o.83a20 ©._8365 %—o
o.8as1 © . 8ass o.850S o 8531 O_SS53 O0.8577 O.8599 o.8621
0.8686 o 8708 o 8729 o 87as O.8770 087950 o.8810 08830
O 8888 ©.8507 | " O0.89a3aa | 08962 0.89580 _ 08997 | 09015
0.S066 095082 | 05095 CESRED o533 1 ©o93ia7 | 09162 09177
05222 © S236 S 0.9265 o S527s o 5292 0. 5306 09319
0. 9357 09370 | © o S393 © sace o S338 XTI o saas
o sava O sass 0. 9ass ©0.9505 o 8515 0 9525 0. 9535 o9sas |
0 S573 0 9582 o 9591 0. 5559 ©.S608 o ss1s 09625 | 09633
0.9656 O 9654 oS671 o S&7s 0. o686 o.5893 ) ©0.5708
0.S5726 095732 | 05738 05733 0.5750 05756 . 9761 0 S767
09783 © 5788 | 05753 0 S798 © 95803 0.5808 981 095817
o.8830 o s83a 09838 o.S8s2 o s8as 0 9850 O.S853 | oes8s7
o o868 oc9871 09875 o 9878 o o881 ©.S887 I ©0.9890
o. 9S8 © 9801 ©. 9902 © 9506 © . ss09 095911 o 5913 o S991s
0. 8922 ©. 9925 0.5927 ©.SsS295 o sS31 ©. 5532 O .S932a 0. 9935
099431 0 99433 ©. 99545 0. 5936 ©0.995a3s5 ©0.95as 0.9951 0. S8952
0. 9956 09957 | 09959 0. 9960 0. 9561 0.9962 09963 | 095963

O0o9e7 | 09968 | 09969 06970 G 9971 ©o972 ©5973 | 0.9974 |

o SS7e o SS77 099577 o 9978 o 9579 o Ss79 09980 | © 1
o.8S82 o 953883 o0 9S82 o 9983 O 5985 S985 o.S5986 o.5S
0. 9587 © soss O ssss © ssss o 9ss8S O.9589 ©.8990 © 5950
o 9991 © 55951 o 9992 0.SSs92 © 5552 0. 8592 0.5953 0 SSS3
0. 9993 o SS95a3 © 95942 ©.SSsa © 995943 ©.9995 0.99555 ©.S5Ss5
©.9995 © 5998 0 95s6 © 5956 ©. 95S6 ©.S996 ©.9996 099557
09997 ©. 5997 0. 9597 09957 0. 9597 ©0.5997 ©0.5997 O Ss9s




Good luck



Statistics

_ecture 13



Probability Distribution

Aallaia ) il 5 gill

The benefit of studying probability distributions from the valuable implementation success is in a major field:

1. The possibility of determining or calculating a probability in certain evidence circumstances.

2. Appropriateness of the probability distribution of some of the data collected in the field. (Therefore, it is possible
to extract information from this data after making a comparison with these distributions are compatible with it).
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Depending on the type of the random variable, the probability distributions can be divided into
two types:

o i ) ALain Y by ) i) apadi (S ¢ ) sall el g 1530 e alaie YU

A. Discrete Probability Distributions ((Aaiis) dalaiia 4 dlaia) cilay 555 )

« Binomial Dist. (ceasll 53 &2 59)
«  Poisson Dist.(s! s &) )

B. Continuous Probability Distributions (4lais dllaial cibay 34 )
« Normal Distribution (bl &2 )51))

« T-Distribution (& @J)5)
« Chi-Square Distribution (a2 s\S a2 5)



A. Discrete Probability Distributions ((Awaiie) dakiis ddlaia) cilay § ¢%)
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* Binomial Dist. (¢} g3 a255)
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Approximation of the binomial distribution of the Poisson distribution
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Not:

il ad i 1ag) g Laglee ) g5 Cpal Slaid A SN et e gin O 88 Ol s aa g Ceaall (83 a3 @ O bl (Bl

2AL x G pladl el S8 Alalloda g agie g aglee p o jadll 2o gin OB el a8 A el (x=0,1,2, e, ) D5 X (B gl
B g Aaddl) Sl Jlaiad = ylaaied Ul el g as s B (S g le dad e pS) SWLadal) cdludal) Al 8 13g1 g (x=0,1,2,......) sl

Al o s ol M YU G P(x > a,4) = 1 — P(x = a, 1) AT P 5 Al eliadl S Sl 50 9 (1) O bee
X o plall i)

Ob Jlia) g L A sdie S0 Y] e e on o g Al dl) lial gull Bidae e 3 sl Jalaa 2l 28 (50 %3 (IS 1) 1(2) U
fotiall 0 )8 5 dall (palise () 5 g8 s €000 8 gl o Laally (g it Al

(P=0.03 , g=0.97 , n=100) Szl (53 a3 ) aladiudly (i) tJal)
~ P(x;100,0.03) = C1°°. (0.03)*.(0.97)°°~* x =10,1,......,100

100!
21 % (100 — 2)

~ P(x = 2;100,0.03) = - (0.03)% x (0.97)*°°72 = 4950 x 0.0009 x 0.0505 = 0.225153
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|_ecture 6



Measures of central tendency

43S all Ao 1 anlie

The basic idea behind measures of central tendency is to represent a large set of data with a
single value. This value is usually in the middle of the data, that Is, in its center, and it is the
value that other values tend to and clustered around Thus, this property that most data
possesses Is called the central tendency property, and | term measures That measures the
average value around which the cluster gets, measures of central tendency or averages.

The average value Is taken as a representative of the whole group, on the basis that it is a
non-extreme value, but rather a value that is gathered around it Most of the values are, and
therefore, first than others in representing data. Knowing the middle value of the data is
useful for us Study the characteristics of the frequency distribution and compare the different
repetitive distributions for the same phenomenon.
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One of the main averages that we are going to study the following:

1. Mean:
The mean is defined as the value that represents the center of gravity of the data, i.e. The anchor point then the
equilibrium occurs, if we have a set of data and match it with weights of equal weight on a stepped board, it will

balance if suspended or fixed from its center of gravity and center of gravity this is what represents the mean

value of these values.

Sum of values

Mean = Number of values

We denote the mean of the sample by the symboI(Y ), and we denote the mean of the community by the
symbol p .
O e sane Ll 1A ¢ () 3) il ladie Juasy )5S 5Y) ddais o) o) J85 58 e Jiad i) dagdl) 40l bl Jas ) (i je
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In the following, we will show how to apply the mean formula in the case of ungrouped data, i.e. Not shown in
the frequency distributions tables, and in the case of grouped data, i.e. shown in Frequency distributions tables.

1. Calculate the arithmetic mean of unclassified data :

Y - X, + X, + - X

n

(X)) 1 asa) Ta 5l
X © omiell je )
n;ﬁﬂ\gx_




Ex1: The following data represent 6 scores in the statistics subject, (4, 6, 3, 7, 9, 1) calculate the arithmetic
mean

of these scores.

Sol:
Xi=4, X2=6,X3=3, ....... Xe=1
n
_ > X
X = =1
n
_ 4+46+43+7+9+1
= 6 = 5

This means that the center of gravity, i.e., the focal point at which the balance occurs, is degree 5 this is as
shown in the figure.
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Ex2: The following data shows the value of imports (in millions of Iraqi dinars) for a port in years from 1976 to
1980, according to bulletins issued by the Bureau of Statistics and Census.

the years 1976 1977 1978 1979 1980
Import value 381 292 293 333 391

Calculate the arithmetic mean of the value of this port's imports in these five years.

Sol:
n
2 X
v _ =1
X = n
381+272+293+333+391 1670

— 5 — T:334



2. Calculation of the arithmetic mean of the classified data:
A. If the data is classified in a frequency distribution table to represent each category of the table only one value,
in this case in order to calculate the arithmetic mean, we perform the following steps:
il JS (x; ) comen (o) ¢ f Al ) S5 6 A5l Ll 31 x; A o yumy 438 JS Aagil) il KN g ganall conens ]
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=1

K
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=1 i=1



B. If the data is grouped in a repeating table so that each of the table categories is more representative
Of a single value.
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O Xifi ) et o bl 5 5laall L Lggle Uloans 315 <) S Aualall pualaall gamy @lld 5 2l gaend JSH ¢ sanadl ot 3
=1 ( Zi;fi ) Sl S g penall (5 s 585 Baabiall adll LIS anal) i 4

kK

- Z fi ) pill JISU 2l e ( Zk1xifi) pll SN & sanall dandy o) b sl s 5
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Ex1: The following data represent the results of the compression test for fifty concrete cubes in units (MPa).

(29 30 32 39 38 38 44 28 33 31 3537 42 49 25 34 30 31 35 37 40 26 32 33 33 39 44 45 26 31 34 31 36 36 41 27
303132 37 40 39 25 34 31 30 38 35 43 48).

Calculate the mean for the two cases:

1. Unclassified data.

2. Data classified in a frequency table with categories.

Sol:
1. X =

lLiXi _ 29430+32+--+48 _ 1744
n 50 50

= 34.88



Class Centers of | Frequencies | The arithmetic mean of
limits classes <l ) sl the actual values within
ldll 3 gas laall €0 the classes
25 - 29 27 7 26.571
30-34 32 19 31.737
35-39 37 14 37.071
40 - 44 42 42
45 - 49 47 3 47.333
7 k )\
Xi fl
X = —1=1 :
f
\ = J




Y _ 27 %7432 %*19+437%14+42%7+47%3

50

=35

OS) e 58 g bl gl bl e oy Lieadial LW Sllal) e s Al 8 j8i d9a g 58 5 gl g s g Ofiail) (o (3800 Lia Jaa3

Ex2: The data shown in the following frequency table represent the scores of 50 students:

the scores | Number of students

30 -39 4
40 — 49 6
50 - 59 8
60 — 69 12
70-79 9
80 - 89

90 - 99 4

Calculate the mean of these scores.

s Ll e Yoy clidl)



Sol:

the scores Number of students | Centers of classes xifi
f; cladll 58 e
Xi

30 -39 4 34.5 138
40 — 49 44.5 267
50 — 59 8 54.5 436
60 — 69 12 64.5 774
70-79 9 74.5 670.5
80 -89 84.5 591.5
90 - 99 4 94.5 378
SUM= 50 3255
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Properties of the arithmetic mean:
Die ) ki b 4l bl o gl Ul e (e Lgia sl (55 clilll 4l e Nias 058 ol 4l 55 Cliia sl Jas gl el )
Aa gl ) Sl Jglaall s 8 5 dba o) bl A 8 Adla iy 538 patall 5 33LAN s il 43l 40 gae (e g il S
rAaailiad abl (e
3 sl Qalaill & (5 s draaf 4l Gl 5 ¢ Lualy ) dae Jalail) 401800 5 4dbun A sl Tyka3 Ylentind W ST 5 3y 3S pall de i) Luplie aaf 1
AT el e S Glaa 8 Jay 4
Dok LS ladl Jas o)) dagd Ud e 1) 3aalial) 2l £ sena o Juan ol aokai s ¢ saaliall aill asea L) (pra 230 2
aill 2o X lual) o ol = adll & gana

Al Al Jaa el Wadaly ol Sy (A all (e Ban) 5 0 5SE O (g palls Gl g Ay plai A 58 loall Janasll 3
DAl el 5 ua JaalTa 8 pdic el g 5 13) el ¢ L Slady s il 3 38 jlata a3 ga 50 Sl 4

10,15, 15,20, 15, 15,12, 20, 10, 10, 18, 20, 10, 10, 1000 .

o gl 3y Ml s « 1000 4d phial) Al dluall Jans sl) la) Uigh ¢ 2 31 alana 4xds La Jiay Y g S cileiill lall Jass gl o Jaads
_w\jujsﬁ“‘ﬁw\@)s\u\hmﬂw\@\um\;uﬂj_)dmuguuu\m‘f‘ﬁw\

- _ 1200
X =

BT =80



- (Riall) e ) Gl Al b alia (S Y 5
(L o) e e 0l (S Y 6
A gidall Cilaal) S je s aodaiog Y WY ¢ da gitall 4y ) Sl ey 3l Jglas Al 3 adles Sy Y 7

i ol g T gyl Al 4 3 gaailall lsad) Jas ) (e Al (il il G ¢ T jiia (5 sby bl Ledass s (je aill Gl jail & sana 8
n . 10l (2 Apealal) p2gd il g ¢ sl
2 (X -X)=0
=1
For example:

9 bl a3 luall s )l 1610, 11, 5, 8, 6 ;4 culibyall Lial cilS 1)

n

2 X
v _ _I=1 _ 6+8+5+11+10 _
X n = - =8

Db e e st LS ¢ T jim g sbuy sl Ledan g (e ail) 038 Ul jail & sana off 2nind
(X —X )<l syl (X )i

:::ZO : S Lo Ji lall Ldan 5 e al) Bl jal) Cilay ja & sana 9

5-8=-3 5

11-8=3 11

10-8=2 10

g senall




2. The Median (dau sl):

The median is the value in the middle of the data after arranging it in ascending or descending order (M).

ST A Caaill 5 Leie J8 cabilall Caald o & Al b aadl) ga (ol ¢ W jla o Laeloat Leust 33 amy lill) Caoatiia 8 53 ga gall dassll oa Javus gl
» g : SR 2al) 98 (¢ MW 9l & 2 : 2 0> 29l ¢
. - -\ -

The median is calculated as follows:
A. Non-classified data:

LSV Y ey Lo iy & A yraaly a6l « Lo lat saalia) asl) oy — |
Do LS el g adll cp Jags ) a5 aas —

Median arrangement = HTH adll e p w11 '2|' L gadasgh i s

G il aa Lia g ) ade Al CulS 1) Lal s i aae n aadll dae (68 Laaie n-—+i Lt 5 A dal) oo (5 6<0g Jas o)) el 2t —
Oftadll Gl Jaxe 58 g sll ()5S0 5 (e



Ex1: Find the median value of the following data:
13,17, 15, 18, 20, 19, 16.
Sol:
Thaebiat L i adl) i
13, 15, 16, 17, 18, 19, 20
N=7 (g0 0e)
7+1

Median arrangement = n;” =—-=4

s ol L 5 Laelas bl (a5 aey bl 8 Gagl 1) Al o Jass ol 4 (o (6
17 = Lo 5l



Ex2: Find the median value of the following data:

3,8,9,6,5, 11.
Sol;

3,56.89 11

N=6 (20 e)

=071

_6+1

Median arrangemen >

=35

pae st L ol 5 5

1s) O] il Jamall (g glboss anaa sl 13) ¢ Am) Y15 8NN (il (s o5 T o))



B. classified data:
Al ) ghadll) s (L5 ol Lae s a3 405 pe Jgaad) il () 585 Camy 4 ) S5 Jglan & duza g el i) Alla L Jags sl il
4 gaall Ll (8 (g sbun g dap gl i a1

k
f
1

2

Median arrangement =

458 5l oa Aages sl A8 0558 ¢ e lal) pamiall 1Sl Alaiusll Ui o 5 Jages ) e (5 sind L) 1 a  Aylages ) A4kl 20m3 2
s sl i 5 g sba o) (e S) aeliall peniall e ) SE (S
Pl ded o Jpanll JEl ¢ plal) (8 iy eilly @ 535 3




&
SR
. -

Aada 5l Asall ‘_,,JJ;Y\ all L

Ak o) ) AL Al aeLall aniall IS :F

A Sl Rl ) S5
m
Ao sl Al J o i€

S Al 5 ¢ Yale Ty 58 W 38 e Jgn Ao ge 458 IS Anlil) il () ial 581 58 Jasas sl (0 5308 Lgale aainy ) Al )l 320l
Jases 11 ALl sl 23e Gar 5 (C) At sl A58l Jsha g (L) el ad ey (o3 Adasas sl) 4580 ) aal e T 1) ey (0 cunali lLia
LSl g el Ll ollia of ‘(fm)wg\m&ym\s&w\ﬁm&ﬁ\ 222 5 (F Japes sl i i) ddans gl 4l Jal

Ex3: Find the median value of the following data:

Class limits | f;
50 -54 10
54 — 58 30
58 — 62 90
62 — 66 60
66 — 70 20




Sol:

Median arrangement =

k
f
1

_ 210

2

=—=105
2

seliall meniall Sl AlaiaWU @b 25 105 Leasi i ) dail) 5o 5 s sl o (5 giad ) 23811 2aa3 gl s ) 2l 20

Class limits | fi | The up word combined frequency
50 - 54 10 10
54 — 58 30 40
58 — 62 90 130
62 — 66 60 190
66 — 70 20 210

(Sl Jsanll 8 i sl

Ao 5l) Al

Al 833 s gl dad Cpansil) () 1D ind ¢ 130 5 slon aeniall La 1 S5 AN D3l 5 ¢ 40 (5 s paniall L) S5 AUl A5 () Gaa
¢ ZANN A58 e 5S0 OF an 03 € 105 (s sbe sl i 5 O Suag ¢ 130 il ) 41 < ) (e T Ll 3 230G

Anda ol 4dl) o AANEN Al e WL



D s ¢ o gl (58 Gaka Ao o) Al paad aey

fa=00 C=4 L=58 F=40
k
2 f
=1 - F
m = L_|_( 2 )XC
f
m
_ g +(105éo40) »

= 58 +2.89 = 60.89

. 60.89 (3 SIS 0S8 daiall duaill 5 60.89 e S8 (585 il 5090 o) Sl iy
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Measures of dispersion

In statistics, the measures of dispersion help to interpret the variability of data i.e. to know how much homogenous
or heterogeneous the data is. In simple terms, it shows how squeezed or scattered the variable is.
(52 gea sy ¢ Adap ol Ly Auilaid) e o) Aol llall late 48 e ol ¢ bl (s jands 8 CtEN ulie aelid ¢ glanl) &
el it gl ek



Sol:

L:Lmjl\ g_m‘).a.l..g.laijc.q;ld\ M‘?‘“‘JMJ“—’L‘\:"’M 03¢] Jailll CA;.\AM J\)S.\S\ djh}i e Lall CAAS.AM J\)SAS\ d)hyji BEN

N AL (e g aeniall miall B s i) ) sae (o) 5 Ll Und 2adil) 238 (e i i ¢ ol QY sl e 105 (s s s
L gl ded e Jiasid il ) a8 gee Jailus

Classes The up word combined frequency Classes The down word combined frequency
Less than 50 0 More than 50 210
Less than 54 10 More than 50 200
Less than 58 40 More than 50 170
Less than 62 130 More than 50 80
Less than 66 190 More than 50 20
Less than 70 210 More than 50 0




The up word combined frequency The down word combined frequency

210 210 -
195 ~ 195 -
180 - 180 -
165 - 165 -
150 - 150 -
135 - 135 -
120 120
105 - 105 -
90 90 -
75 75
60 _ 60
a5 _ a5 _
30 30
15 . 15
> 4 T T 1 T T T ¢ I T T ™ T T
20 o =8 B2 (1) T 50 54 58 62 BE 10
Classes Classes

The Median=60.89 The Median=60.89



Median properties:

Al Je s iy patll Jeus o
el A Jegay a5 S 1Y) atshass ) (el e 540058 (n) CulS 1Y) add e ) dadll e adiay
LA ke adaga g Y
Ex2: Find the median value of the following data:
(2,7,6,4,10,1,9).
Sol:
1,2,4,6,7,9,10 Laebad L 3 alae Y1 sy
n=>q

- +1 74+1
Median arrangement = nT =—=4

The Median = 6
. 6 Lo i gl I a8 5l g8 g aads By Jagis 6l i o8 80 Dlie o jlaia yriny Al a8 10 Ja Waga)



G b S5 T 5 Lo bl L 5 40lS) oy (s 5l1) e il bl Jages ) oo Sy @
:sbaay) sale & Al O il i Jiad 3l Al e sl colild) Loal (S 1) Dliad
rlilall saclail) Casi il Jsiie cn ¢Jsie ¢Jsie ddan dia ¢ Jlian cCimaia cin ¢ sl
Hliaa :\J; L cuacaed gifacd g18a ¢ gaac ) galacnizia
. 9+1
Median arrangement = — =5

Oe 38 g Jas ol o) gl haelat bl Cas i aay Gual &l puaiil) 8 Jasu il (3]

A sidall 4 ) Sl Sl 5l slas (e ddbos Sy
Ll Jasue sl ala) (S o



The Mode (Mo):

jﬁﬂ\oﬁuﬁdﬂ)ﬁb)ﬂg\gi‘J\)ﬁ)ﬁimg\&@\jw\gi‘uugg\gicjgjs‘ymmﬂjw\ﬁ:db&d\
S alaall

The mode is calculated as follows:
A. Non-classified data:
e e ST S Aal) 48 jre 58 ) saall alag) 4allay Lo JS ¢ J)siall alagy Al Clilee (gl 2 g Y Allall o2a
Ex2: Find the mode value of the following data:
(11,12,9,10,9,11,13,9)
Sol:
The mode of these values is equal 9 ,because it is the value that is repeated the most.
Gl 8 a5 1305 ¢ I siall 40U8 by et W) i bl (8 aa 51305 ¢ J)siall B g clily ani aa) 5 ) sie bl 8 IS 1))
dapre Gl candt adll (ga s e (e ST ) S8 dda ol da UL 8 aa 68 Y Ulaad s ¢ ) gl Bause by caniid ol gia (e S
- Jl sl



Ex3: Find the mode for the data reported in each of the following groups:
Group 1: 18, 14,15, 19, 20, 24.
Group 2: 12,10,12,16, 10, 15, 14.
Group 3:12,12,15,13, 15, 13.
Group 4:12,15,19,13,16, 14,15, 15.
Group 5:10,9,15,12,5,11,5,10, 12

Sol:

For Group 1: There is no mode (J) siall e Slily )

For Group 2: 12, 10 (J) sl 48 clily)

For Group 3: 12, 13, 15 (J) sidl sxae ilily)

For Group 4: 15 (J) sill dpalal cilily)

For Group 5: 5, 12, 10 (J' sl saae Slily)



B. Classified data:
= 30l @) gladl \@Ld#\%)mwuégw aiie 4 ) )S Jglan 84 see bl ) siall il

SE Sy ALa) &l a5 Al giall Al Lle sl g JI giall (o giad i) 2l Y ol dass e
R (A R 1 IPARERA TS PO | [ DN FURWEN: g

Cua

(Sbaiia | e Jiad Al bl Al 8 5dal) a1 aadl o) 40 saall 25l o) aall ;L
e Aadd) sl ) S5 — A i) sl ) S5 = A

Ld el &l ) S — A gl Al ) i = A,

A gl 4l Jgha i C

) Ll A J)siall alag) <l shad e J 431 S5 Jpawd Cang alaiie g2 (o)) SN a5l Jpan OIS 1) 1 Adiadla



Ex4: Find the mode value of the following data:

Class limits | f;

50-54 10

54 — 58 30

58 — 62 90

62 — 66 60

66 — 70 20

2 210

Sol:
0l iy ) S ST A Al s LY (58 - 62 ) Auill o A i) 4adl
L=58 C=4 A, =90-30=60 A, =90-60=30
4 A
— A1 60
M= L + A1+A2 x C M=58+—"— *4 =60.67




Determine the Mode Graphically:
ST i Al Y ¢ el Al Allaal) dagll o J)siall dad ()5S adiaall sl ) Sl sl alasiiuly Tl J) sidl dad aaas oK
dad 2aad (Ko LS ¢ Aady pe A3kl odgs Lo Juanti (Al J)saal) e () sSia Llad 2l Tagen 0555 (el o) Cum g ¢ ) SS
(S 2 aall aladiuly ) siall

Ex5: Determine the mode Graphically of the following data:

Class limits | f;
30-39 4
40-49 6
50-59 8
60 — 69 12
70-79 11
80-89 9




Sol:

Class limits | fi | Center of class | Point (X, y)
30-39 4 |345 (43.5,4)
40-49 6 |44.5 (44.5,6)
50 — 59 8 |54.5 (54.5,8)
60 — 69 12 | 64.5 (64.5,12)
70-79 11 {745 (74.5,11)
80 — 89 9 |845 (84.5,9)
14 -

1

11 - [T
10 -

g -

E -

7 =

6 -

5 4

4

3 =

2 -

%.

30 35 40 45 50 55 60 65 70 75 80 Center of class

Mode



Mode properties:

b 8458 all de ) Ganlia Jel

Al o aga g ALY

A saall aall o da giaad) A5l ()5S YT da A gidall A ) Sl calag sl Al 8 4l (S

Ao Al QUL I siall alag) Sy

b Aaala 53508 Dpaal Aly J sine ima 418 20201 5,8 il Al 8 Ll ¢ Slal aa g0 Y a8 el AL UL CilS 1) Jixe 4l il
Cd)sial) sa s le i SV Gulall aigh Jy dasas sl 5f bind) o gl i Y Lo Al A0 (B gud IS 5 Sl ¢ (3 gl dlee
il J1saal) alag) oK

ST ol s e (5 gt a8 ) sie Ul 0 &4 Y 8

Gaaay Qlal) 8y el ) Sl A T pus Chamad a  gil) i) Clial) ansi Uy 1304 ¢ a3 5l Ay ) S clidl) sl 48y pay T i< iy

C ) siall daling a8 o Joans GllAly ¢ A0 gial) Dl pBge AT s



H.\\V:

The following data shows the number of teachers in 25 primary schools in a city:
(30,24,23,27,28,31,21,25,18,29,29,20,27,28,26,26,24,23,27,28,22,26, 26,28, 30)
1. Create a frequency distribution table for this data, using 5 classes of equal length.

Find the up word combined frequency for this data.

Find the down word combined frequency for this data.

Find the arithmetic mean.

Determine the Median Graphically for this data.

2

3

4

5. Find the median value for this data.
6

7. Find the mode value for this data.
8

Determine the mode Graphically for this data.
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e HW:

The following data shows the number of teachers in 25 primary schools in a city:

(30,24,23,27,28,31,21,25,18,29,29,20,27,28,26,26,24,23,27,28,22,26,26,28,
30)

1.Create a frequency distribution table for this data, using 5 classes of equal length.

2.Find the up word combined frequency for this data.

3.Find the down word combined frequency for this data.

4.Find the arithmetic mean.

5.Find the median value for this data.

6.Determine the Median Graphically for this data.

7.Find the mode value for this data.

8.Determine the mode Graphically for this data.



Sol:

1.

Number of classes = 5.

Rang=31-18=13

Class length = ? =26=3

The minimum limit for the first class =18

The actual minimum for the first class =18 - 0.5=17.5
The actual upper limit for the first class = 17.5 + 3 =20.5

The actual upper limit for the first class =20.5-0.5=20

18420
x =19

Xi:



Table:

Class limits Actual limits for classes | Centers of classes Frequencies
18 - 20 17.5-20.5 19 2
21 -23 20.5-23.5 22 4
24 — 26 23.5-26.5 25 7
27— 29 26.5-29.5 28 9
30 - 32 29.5-325 31 3
)Y 25




Actual limits for classes

Frequencies

The up word combined frequency

Less than 17.5 0 0835n 50 & 48
17.5-20.5 2 5
20.5 - 23.5 4 ;
23.5-26.5 7 13
26.5 - 29.5 9 >
29.5-325 3 o

The total number of data (n) = 25




Actual limits for classes

Frequencies

The down word combined frequency

17.5-20.5 2 25

20.5-23.5 4 23

23.5-26.5 7 19

26.5-29.5 9 12

29.5-32.5 3 3
More than 32.5 0




4 k N
_ Z xif|
X = =1 -
2 f
N =1 J

Y — 19*2+22*4+2§;7+28*9+31*3 —25 84
5.
k
f
|=
Median arrangement = 5 = 275 =12.5
-
m =L +(




Aa g pdiall 43 Hlall i Jasis ol i g Ll L) s s



A

M= L + WXC
L =27
A=9-7=2
A2=9-3=6
C=3
M= 27.75
8.

a5 piall 48y Hlall Caes T gl) 23 9 Ll Lass ) s
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