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Chapter One “1“

 ثيَوةرةكاني رِووكردنةضةق

Definition:  A measure of central tendency is a value at the center or middle of 
a data set this value represents all data of the group. 

 وةسفكردني ضةند ثيَدراويَك يان دياردةيةك بة تاكة ذمارةيةك.بةست لة ثيَوةرةكاني رِووكردنةضةق بريتية لة مة

 
There are some important types of measures of central tendency such as. 
 

1. Arithmetic mean (Average, Mean).              ناوةندة ذميَرةيي  

2. Harmonic mean.    هاوكوَكي  ناوةندة                 

3. Quadratic mean.     ناوةندة دووجايى 
4. Geometric mean.    ناوةندة  ئةندازةيى 
5. Mode.                          باو  

6. Median.                          ناوةراست 

1. Arithmetic mean (Average, Mean):  ناوةندة ذميَرةيي 
Definition: The arithmetic mean (generally called mean) is the sum of values 

divided by the total number of values. The symbol x (read "X bar") represents 
the sample mean and   represents the population mean. 
 

A. Arithmetic mean for ungrouped data       ناوةندة ذميَرة بؤ داتا ناريَزكراوةكان 
The mean for a population consisting N observations is:  

N

x
N

i

i
== 1

 
 

The mean of sample for (n) observation (values) x1 , x2 , x3 , … … … , xn 

1 1 2 ...

n

i

i n

x
x x x

x
n n

= + + +
= =


 

Where:  xi = the ith observation, 

     n = the size of the data. 
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Example: 
Find the Mean of following data (weight): - 
45, 54, 36, 61, 27, 44, 73, 48 
 
Solution: 

1

n

i

i

x

x
n

==


 =
x1+x2+x3+x4+x5+x6+x7+x8

8
 

   =
45 + 54 + 36 + 61 + 27 + 44 + 73 + 48

8
=

388

8
= 48.5 

 

 
 

B. Arithmetic mean for grouped data        ناوةندة ذميَرة بؤ داتا ريَزكراوةكان 
If x1, x2,   x3 , … , xn are the center of classes and f1,   f2,   f3, … , fn are the 
frequency of data then 

    خوارةوة دةدؤزينةوةئةطةر هاتوو خشتةى دووبارةيمان هةبوو ناوةندة ذميَرة بةثىَ ئةو ياسايةى 
 

 
 
 
 
 

 
Where:  fi = the frequency in the ith class,  
               xi = the center of classes in the ith class. 
 
Steps of Method mean from grouped data: 

 دوزينةوةى  ناوةندة ذميَرة ئةم هةنطاوانة جى بةجى دةكةينبؤ 
 

1. Find the total of frequency.         
i

f  كؤى دووبارةكان دةدؤزينةوة   

2. Find the center of classes by 
𝑈.𝐿+𝐿.𝐿

2
ناوةندة تويَذ دةدؤزينةوة            .  

3. Multiply center of classes by frequency.         دووبارةكانةل لةط ناوةندة تويَذجاراني       

4. Divided multiply by set of frequency. 
 
 
 
 
 

1

1

n

i i

i

n

i

i
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=

=



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Example: 
Calculate  𝑴𝒆𝒂𝒏 for the following frequency distribution: 

Classes 𝒇𝒊 

2-3 3 

4-5 1 

6-7 2 

8-9 1 

10-11 1 
 

Solution: 
 

Classes 𝒇𝒊 𝒙𝒊 𝒇𝒊𝒙𝒊 

2-3 3 2.5 7.5 

4-5 1 4.5 4.5 

6-7 2 6.5 13 

8-9 1 8.5 8.5 

10-11 1 10.5 10.5 

 
1

8
n

i

i

f
=

=   
1

44
n

i i

i

f x
=

=  
 

 
 
 
 
 
 

 
Homework 1/ Find the Arithmetic mean? 
 

Classes Fi 

10 _20 2 

20_30 4 

30_40 6 

40_50 8 

50_60 5 

 

1

1

44
5.5

8

n

i i

i

n

i

i

f x

x

f

=

=

= = =






Statistical Method                         2023/2024    

 

Lecturer/Shakar M. Azeez   Page 5 
 

Homework 2: A student from Statistics & Informatics department measured 

her/his waiting time (in minutes) for the Azadi bus on 30 mornings, and 

obtained the following results:  

 

Classes 

(Time taken) 
Frequency (fi) 

1 – 

5 – 

9 – 

13 – 

     17 – 21 

3 

6 

10 

7 

4 

Total 30 

Find the average waiting time. 

 

 

Merits of the Arithmetic Mean: 

1. It is rigidly defined by algebraic formula; 

2. It is easy to calculate and simple to understand; 

3. It is based upon all the observations; 

4. It is capable of further algebraic treatments and hence it is widely used in 

statistical analysis; 

5. It is affected least by fluctuations of sampling. 

 

 

Demerits of the Arithmetic Mean: 

1. It can neither be determined by inspection or by graphical location; 

2. It cannot be obtained if a single observation is missing or lost; 

3. It is affected very much by extreme values (outliers); 

4. It cannot be computed for qualitative data like data on religious affiliation, 

Gender and Level of education, etc; 

5. It cannot be computed when class intervals have open ends. 
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C. Weighted mean for ungrouping data.: (𝒙̅𝒘) ناوةندة ذميَرةى كيَشكراو 

)وزن( هةية لة ضاو طؤراوةكانى تر بؤية ئةطةر هاتوو كيَشي زؤر جار دةبينين  هةنديك طوراو طرنطيةكى 
(ى هةذمار نةكةين لةكاتى دؤزينةوةى ناوةندة ذميَرة  ئةوا ئةنجامةكةمان زؤر وورد دةرناضيَت  ئةو )وزن

      ياساى ناوةندة ذميَرةى كيَشكراو بةكاردةهيَنريَتبؤية 

1 1 1 2 2

1 2

1

...

...

n

i i

i n n
w n

n
i

i

x w
x w x w x w

x
w w w

w

=

=

+ + +
= =

+ + +




 

where:  wi = the weight of ith observation. 

 

Example: 

In the Final exam’s degrees of student the following 

Degree: 62   80   75   88    84   86    90 

Unit: 2     2     2     3       3      3       3 

Find the Weighted mean. 

Solution: 
 

𝑥𝑖 ( ) نمرة       𝑤𝑖     (ذمارةي كاتذميَر )   𝑥𝑖𝑤𝑖  

62 2 124 

80 2 160 

75 2 150 

88 3 264 

84 3 252 

86 3 258 

90 3 270 

 ∑ 𝑤𝑖
𝑛
𝑖=1 =18 ∑ 𝑥𝑖𝑤𝑖

𝑛
𝑖=1 =1478 

 

x̅𝑤 =
∑ 𝑥𝑖𝑤𝑖

𝑛
𝑖=1

∑ 𝑤𝑖
𝑛
𝑖=1

=
1478

18
= 82.11 
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The formula for computing weighted arithmetic mean in case of grouped data is: 





=

==
++++

++++
=

n

i

ii

n

i
iii
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nnn

w

f

f

ffff

ffff

w

xw

wwww
xwxwxwxw

x

1

1

332211

333222111

...

...
 

 

Example: Find the mean from frequency table  

 

classes fi  Wi 

2_ 4 6 

4_ 5 5 

6_ 6 6 

8_ 3 4 

10_12 2 4 

 

Solution: 

classes fi  Wi 𝑥𝑖 𝑤𝑖𝑓𝑖 𝑤𝑖𝑥𝑖𝑓𝑖 

2_ 4 6 3 24 72 

4_ 5 5 5 25 125 

6_ 6 6 7 36 252 

8_ 3 4 9 12 108 

10_12 2 4 11 8 88 

    ∑ 𝑤𝑖𝑓𝑖 = 105  ∑ 𝑥𝑖𝑤𝑖𝑓𝑖 = 645  

 

x̅𝑤 =
∑ 𝑥𝑖𝑤𝑖𝑓𝑖

𝑛
𝑖=1

∑ 𝑤𝑖𝑓𝑖
𝑛
𝑖=1

=
645

105
= 6.143  
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properties of the Arithmetic mean 

1. The sum of deviations of a set of number from their arithmetic mean is zero. 

∑ (xi
n
i=1 − x̅)= 0     (ungrouping data) 

∑ fi(xi
n
i=1 − x̅)= 0     (grouping data) 

prove/  

∑ (xi−x̅)n
i=1  = ∑ xi

n
i=1 − nx̅ 

    = ∑ xi
n
i=1 − n(

∑ xi
n
i=1

n
) 

                       = ∑ xi
n
i=1 − ∑ xi

n
i=1  

     = 0 

prove/  

∑ 𝑓i(xi − x̅)n
i=1  = ∑ 𝑓ixi

n
i=1 − x̅ ∑ 𝑓𝑖

n
i=1  

       =∑ 𝑓ixi
n
i=1 − (

∑ 𝑓ixi
n
i=1

∑ 𝑓𝑖
n
i=1

) ∑ 𝑓𝑖
n
i=1  

                            =∑ 𝑓ixi
n
i=1 − ∑ 𝑓ixi

n
i=1  

                          = 0 

2. The Arithmetic mean of sum of two variables value sum of two arithmetic 

mean of two variable. 

If 𝑍𝑖 = 𝑋𝑖 + 𝑌𝑖   then 𝑍̅ = 𝑋̅ + 𝑌̅ 

prove/  

𝑍𝑖 = 𝑋𝑖 + 𝑌𝑖  

∑ 𝑍𝑖 = ∑ 𝑋𝑖 + ∑ 𝑌𝑖                        ]     ÷ 𝑛 

∑ 𝑍𝑖

𝑛
+

∑ 𝑋𝑖

𝑛
=

∑ 𝑌𝑖

𝑛
 

𝑍̅ = 𝑋̅ + 𝑌̅ 
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2. Harmonic mean: (𝑯̅  ) هاوكوَكي ناوةندة                        
Harmonic mean is inverse of arithmetic mean of inverse value. 

a. Ungrouped data  

𝑯̅ =  
𝒏

∑
 𝟏 
𝒙𝒊

𝒏
𝒊=𝟏     

=   
𝒏

𝟏
𝒙𝟏

+
𝟏

𝒙𝟐
+ ⋯ +

𝟏
𝒙𝒏

 

b. Grouped data 

𝑯̅ =
∑ 𝒇𝒊𝒏

𝒊=𝟏

∑
𝒇𝒊
𝒙𝒊

𝒏
𝒊=𝟏

=    
𝒇𝟏 + 𝒇𝟐 + ⋯ + 𝒇𝒏

(
𝒇𝟏
𝒙𝟏) + (

𝒇𝟐
𝒙𝟐) + ⋯ + (

𝒇𝒏
𝒙𝒏)

 

xi : Center of Classes. 
fi  :  Frequency. 
 
Example: 
Find Harmonic mean from the frequency data. 

xi= 2, 5, 3, 4, 7, 8, 8 

Solution: 

xi 
1

𝑥𝑖
 

2 1/2=0.5 

5 1/5=0.2 

3 1/3=0.33 

4 1/4=0.25 

7 1/7=0.14 

8 1/8=0.13 

8 1/8=0.13 

 ∑
1

xi
= 1.68n

i=1   
 

 

\ 

E 
𝑯̅ =

𝑛

∑
 1 
𝑥𝑖

𝑛
𝑖=1     

=
7

1.68
= 4.17 
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Example: Find Harmonic mean from the frequency data. 

Classes Fi 

50 – 60 8 

60 – 70 10 

70 – 80 16 

80 – 90 14 

90 – 100 10 

100 – 110 5 

110 –120 2 
 

Solution: 

Classes Fi xi 
𝑓𝑖

𝑥𝑖
 

50 – 60 8 55 8/55=0.145 

60 – 70 10 65 10/65=0.154 

70 – 80 16 75 16/75=0.214 

80 – 90 14 85 14/85=0.165 

90 – 100 10 95 10/95=0.105 

100 – 110 5 105 5/105=0.048 

110 –120 2 115 2/115=0.017 

 ∑ 𝑓𝑖𝑛
𝑖=1 =65  ∑

𝑓𝑖

𝑥𝑖

𝑛
𝑖=1 =0.847 

 

𝑯̅ =
∑ 𝑓𝑖𝑛

𝑖=1

∑
𝑓𝑖
𝑥𝑖

𝑛
𝑖=1

=
65

0.847
= 76.741 
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Prove that/ 

𝑿̅. 𝑯̅ = 𝒙𝟏  𝒙𝟐 

Solution/ 

x̅ =
∑ xi

n
i=1

n
=

𝑥1 + 𝑥2

2
 

𝐻̅ =
𝑛

∑
 1 
𝑥𝑖

𝑛
𝑖=1     

=
2

1
𝑥1

+
1
𝑥2

=
2

𝑥1 + 𝑥2

𝑥1𝑥2

 

𝑋̅. 𝐻̅ =
𝑥1 + 𝑥2

2
  .   

2
𝑥1 + 𝑥2

𝑥1 𝑥2

= 𝑥1 𝑥2 

 

3. Quadratic mean: (𝑸̅)  ناوةندة دووجايى 

Quadratic mean is quadratic root of arithmetic mean of values squares. 

a. Ungrouped data: 

𝑸̅ = √
∑ 𝒙𝒊

𝟐𝒏
𝒊=𝟏

𝒏
 

b. Grouped data 

𝑸̅ = √
∑ 𝒇𝒊𝒙𝒊

𝟐𝒏
𝒊=𝟏

∑ 𝒇𝒊
𝒏
𝒊=𝟏
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Example: Find Quadratic mean from the following values: 
𝑥𝑖 = 2,  4,  6,  8,  5 
 

Solution: 

𝑄̅ = √
∑ 𝑥𝑖

2𝑛
𝑖=1

𝑛
 

     = √
22 + 42 + 62 + 82 + 52

5
 

      = √
4 + 16 + 36 + 64 + 25

5
 

      = √
145

5
= √29 = 5.39 

 

Example: From following data find Quadratic mean. 

Classes 𝑓𝑖  

1 – 3 3 

4 – 6 1 

7 – 9 2 

10 - 12 1 

13 – 15 1 
 

Solution: 
 

Classes 𝑓𝑖  𝑥𝑖  𝑥𝑖
2 𝑓𝑖𝑥𝑖

2 

1 – 3 3 2 4 12 

4 – 6 1 5 25 25 

7 – 9 2 8 64 128 

10 - 12 1 11 121 121 

13 – 15 1 14 196 196 
 ∑ 𝑓𝑖

𝑛
𝑖=1 =8   ∑ 𝑓𝑖𝑥𝑖

2𝑛
𝑖=1 =482 

 

𝑄̅ = √
∑ 𝑓𝑖𝑥𝑖

2𝑛
𝑖=1

∑ 𝑓𝑖
𝑛
𝑖=1

= √
482

8
= √60.25 = 7.76 
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4. Geometric Mean: (G.M) 
The geometric mean of statistical data is defined as the (nth) root of the product 
of all the n values of the variable. 
 
A.) Geometric Mean for ungrouped data:  

1

1 1

1
( ( ))

1

.

.

n n n
n x x

i i
i i

n
Ln X

in i

G M

G M e

 
  
 

= = 


=

= =

=
 

 
 
Example: Find the Geometric mean of the following data:    
 (3, 7, 9, 4, 6, 10, 20). 
 
Sol//  

7
77. (3 7 9 4 6 10 20)

1 1

7       907200 7.097

/

1
( )

1.

1
       ( (Ln 3 Ln 7 Ln 9 Ln 4 Ln 6 Ln10 ln 20))

7

1
( (1.99 1.95 2.19 1.38 1.79 2.30 2.99))
7       

1
( (13.72))

(1.97       

n
nG M x x

i i
i i

Or

n
LnX

in iG M e

e

e e

=  =  =      
= =

= =


==

= + + + + + +

+ + + + + +
=

= =
6)

7.097=
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B.) Geometric Mean for grouped data:  

1

1
( )

.

n

i i

i i

f LnX
fG M e =


=  

 
Example: Find the Geometric mean for the frequency distribution: 
 

classes 1- 3- 5- 7- 9- 11-13 
fi 5 7 15 4 2 1 

 
 
Sol // 
 

classes Fi Xi Ln Xi fi Ln Xi 

  1- 5 2 0.6931 3.4657 

  3- 7 4 1.3863 9.7041 

  5- 15 6 1.7918 26.876 

  7- 4 8 2.0794 8.3178 

  9- 2 10 2.3026 4.6052 

 11-13 1 12 2.4849 2.4849 

  34     55.454 

 

1

1
( )

.

n

i i

i i

f LnX
fG M e =


=  

 

1
( 55.454)

(1.631)34
. 5.11G M e e



= = =
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5. The Mode: (Mo)  باو 
The mode is the measurement that occurs most frequently in the data set. 

 بةهايةكباو بريتية لةو بةهايةى كة زؤر دووبارة دةبيتةوة لة نيَو كؤمةلة 

a. Ungrouped data. باو بؤ داتا ناريَزكراوةكان 
 

 باو= زوَرترين بةهاي دووباروبونةوة 

 
Example: Find the mode from a following data: 

Xi =2, 4, 2, 2, 2, 7, 2          mode = 2 

Xi = 2, 2, 7, 2, 4, 4, 3, 4        mode = 2, 4 

Xi = 2, 2, 2, 7, 7, 7, 4, 4, 4      no mode Or mode= 2,7,4 

 

b. Grouped data.   باو  بؤ داتا ريَزكراوةكان 
 

1. Discrete: ئةطةر هاتوو جؤرى داتاكةمان لة جؤرى ثضراو بوو 
دةكةويَتة بةرامبةر كة  ةيذناوةندة تويَ ئةو بةهاى دةكاتة ثاشان باوذ دةدؤزينةوة بؤ دؤزينةوةى باو ناوةندة تويَ

 .زؤرترين دووبارةبوونةوة لة دابةشكردنةكة
 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞:   Find Mode for the following frequency distribution 
 

Classes fi 

60_74 4 

75_89 7 

90_104 14 

105_119 9 

120_134 5 
 
 
 
 
 
 
 
Solution: 
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Classes fi Xi 

60_74 4 67 

75_89 7 82 

90_104 14 97 

105_119 9 112 

120_134 5 127 

 
Mo=97 
 
 

 

2. Continuous                       ئةطةر هاتوو جؤرى داتاكان بةردةوام بوو 

سةرةتا تويذى باو دةدؤزينةوة كة بريتية لةو تويذةى زؤرترين دووبارةيى هةية ئينجا ئةو ياسايةى خوارةوة 
 بةكاردةهيَنين

 You calculated (Mo) in grouped data by: 
 

Mo =𝒍𝒌 + (
∆𝟏

∆𝟏+∆𝟐
) × 𝒘 

 

𝑙𝑘  = lower limit of mode classes.  تويَذي باو    نزمترين رِادةى  

∆1= different of mode frequency over frequency of next lower classes. 

 ( دووبارةى ثيَشوو –  تويَذي باو دوبارةي= )  جياوازي يةكةم

∆2= different of mode frequency over frequency of next higher classes. 

 ( دووبارةى دواتر –  تويَذي باو دوبارةي= ) جياوازي دووةم

𝑤 =   Width of mode all class.   تويَذي باو دريَذى  
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A. Equal Length of Classes: 
 

𝐄𝐱𝐚𝐦𝐩𝐥𝐞:   Find Mode for the following frequency distribution. 
 

Classes fi 

10_20 10 

20_30 15 

30_40 30 

40_50 12 

50_60 8 

60_70 6 
 

 
Solution: 
 
 

 Classes fi  

 10_20 10  

 
 دووبارةى ثيَشوو 15 30_20

  𝑙𝑘 طةورةترين دووبارةبونةوة    30 40_30  تويَذي باو 

 
 دووبارةى دواتر 12 50_40

 50_60 8  

 60_70 6  
 
 
 
 
 
 

Mo =𝑙𝑘 + (
∆1

∆1+∆2
) ∗ w      

Mo = 30 + (
15

15+18
) ∗ 10   

      = 34.54  

 

𝑙𝑘  = 30         
∆1 = 30-15 =15 
∆2 = 30-12 =18 
W =  10 
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B. Not Equal Length of Classes: 
 

𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚 =
𝑭𝒓𝒆𝒒𝒖𝒆𝒏𝒄𝒚

𝑾𝒊𝒅𝒕𝒉 𝒐𝒇 𝑪𝒍𝒂𝒔𝒔𝒆𝒔
 

 
𝐄𝐱𝐚𝐦𝐩𝐥𝐞:   Find Mode for the following frequency distribution. 
 

Classes fi 

5-10 2 

10-15 4 

15-25 10 

25-35 22 

35-50 27 

50-60 11 
 

Solution: 

Classes fi Width of Classes Average Frequency 

5-10 2 5 2/5=0.4 

10-15 4 5 4/5=0.8 

15-25 10 10 10/10=1 

25-35 22 10 22/10=2.2 

35-50 27 15 27/15=1.8 

50-60 11 10 11/10=1.1 
 

 

 

 

Mo =𝑙𝑘 + (
∆1

∆1+∆2
) ∗ w      

Mo = 25 + (
1.2

1.2+0.4
) ∗ 10   

      = 25 + 0.75 ∗ 10    =32.5 

 

𝑙𝑘  = 25        
∆1 =2.2-1=1.2 
∆2 = 2.2-1.8 
w =  35-25=10 
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Merits and Demerits of the Mode: 

 

# Merits Demerits 

1. 
In many cases it can be found by 

inspection. 

It is not based upon all the 

observations. 

2. It is not affected by extreme values. 
It is not capable of further 

mathematical treatment. 

3. 
It can be calculated for distributions 

with open end classes. 

It is much affected by sampling 

fluctuations. 

4. 
It can be located graphically 

(Histogram). 

It is not always possible to find a 

clearly defined mode (2 modes,3 

modes) 

5. It can be used for qualitative data.  
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6. The median: (Me)  ناوةراست  

The median of a set number arranged in order of size in the middle values or 
the mean of the two middle values. 

 .ناوةراستةوة ثاش ريَزكردنى بةشيَوةى بةرزبووة يان نزم بووةناوةراستة بريتية لةو بةهايةى كة دةكةويَتة 
 

a. Ungrouped data: ناوةرِاست بؤ داتا ناريَزكراوةكان 
If 𝑋1, 𝑋2,…, 𝑋𝑛 observation arranged in order from the smallest to the largest, if 

   داتاكان ريَزدةكةين بةشيَوةى نزم بووة يان بةرزبووة -1

 :بةثيَي ئةم ياسايانة ناوةراست دةدؤزينةوة -2

➢ If n is odd number (
𝒏+𝟏

𝟐
) th. 

 (ذمارةى تاك بوو ئةوا ناوةراستة بريتية لة nئةطةر هاتوو ) 
 

 

➢ If n is even number, we take the average of ( 
𝒏

𝟐
 ,  

𝒏

𝟐
+ 𝟏) th. 

 :   ( ذمارةى جووت بوو ئةوا ناوةراستة بريتية لةnئةطةر هاتوو )

 
 

Example: find the median of the series. 

a= 5 ,8 ,1 ,9, 2 

b= 8, 2, 11, 2, 10, 6, 4, 2 
 

Solution:  Arranged data  
a= 1, 2, 5, 8, 9 

𝑛+1

2
 = 

5+1

2
= 3 𝑡ℎ     

∴ Me =  5 

 

 

b= 2, 2, 2, 4, 6, 8, 10, 11 

Me=بةهاي ذمارة (
2

1+n) 

Me 

 بةهاي ذمارة
2

n 
 
 

1) بةهاي ذمارة + 
2

n 
+ 

 
) 
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𝑛

2
 ,  

𝑛

2
+ 1 =

8

2
 ,  

8

2
+ 1 = (4,5)𝑡ℎ   

∴ Me =
4 + 6

2
= 5 

Home work : Find the median of the series . 

 1.     55 , 62 , 53 , 70 , 68 , 65 , 63 , 79 , 80 

2.      80 , 82 , 76 , 84 , 87 , 63  

 

b. Grouped data  ناوةرِاست بؤ داتا ريَزكراوةكان 
1. Discrete variable: - ئةطةر هاتوو جؤرى داتاكةمان لة جؤرى ثضراو بوو 

 . دةدؤزينةوة (ACF)  خشتةى دووبارةيى كؤكراوةى بةرزبووة  -1

        

)   :        ريَزبةندى ناوةراست هةذماردةكةين -2 
∑ 𝒇𝒊𝒏

𝒊=𝟏

𝟐
) 

𝑭𝒌−𝟏ئةوا بؤ دؤزينةوةى ناوةراست ناوةندة تويذ دةدؤزينةوة بؤ تويَذى ناوةراست -3  <
∑ 𝒇𝒊𝒏

𝒊=𝟏

𝟐
< 𝑭𝒌         

Example: From this table find the median. 
 

class fi ACF (𝑭𝒊) Xi 

2_4 6 6 3 

5_7 9 15 6 

8_10 12 27 9 

11_13 20 47 12 

14_16 14 61 15 

17_19 11 72 18 

20_22 8 80 21 
 

∑ fin
i=1

2
=

80

2
= 40 

Fk−1 <
∑ fin

i=1

2
<  Fk 
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   27   <     40    <   47  

   

  Me =12                     

 

 

Homework: From this table find the median. 

 

Classes 𝑓𝑖 

100_119 3 

120_139 7 

140_159 14 

160_179 20 

180_199 18 

200_219 12 

220_239 6 
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2. Continuous variable:   هاتوو جؤرى داتاكان بةردةوام بوو ئةطةر   

𝐌𝐞 =  𝒍𝒌 + (

∑ 𝒇𝒊𝒏
𝒊=𝟏

𝟐
− 𝑭𝒌−𝟏

𝒇𝒌
) 𝐰  

 

𝑙𝑘:  lower limit of median class .  نزمترين رادةى تويذى ناوةراست 

𝑤: width of median class.   دريَذي تويذى ناوةراست 

𝑓𝑘: Frequency of the median class.   ناوةراستدووبارةيى تويذى  

𝐹𝑘−1 : Ascending Cumulative Frequency before the median class 

 دووبارةيى كؤكراوةيى بةرزبووةى ثيَشوو بؤ تويَذى ناوةراست.

Example: 

The following table gives the weekly income ($) of 100 families find Median. 

Classes 𝑓𝑖 ACF (𝑭𝒊) 

100_120 3 3 

120_140 7 10 

140_160 14 24 

160_180 20 44 

180_200 18 62 

200_220 12 74 

220_240 6 80 

 

 

Solution: 
 
∑ 𝑓𝑖𝑛

𝑖=1

2
=

80

2
= 40 

Fk−1 <   
∑ fin

i=1

2
< Fk 
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24      <    40     < 44 

𝑙𝑘 = 160 

𝑤 = 20 

𝑀𝑒 =  𝑙𝑘 + (

∑ 𝑓𝑖
2

− 𝐹𝑘−1

𝑓𝑘
) ∗ 𝑤 

      = 160 + (
40−24

20
) * 20 

       = 160 + (0.8)20  

      = 160 + 16 

      = 176 

 

Home work : From this table find the median . 
 

Classes fi 

2_5 6 

5_8 9 

8_11 12 

11_14 20 

14_17 14 

17_20 11 

20_23 8 
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Relation between (Mean, Mode and Median): 
 

     Mode = 3 Median – 2 Mean 

       3 2o eM M X= −  
 

x̅ = ? 

Me =? 

 

 

Example: If the mean and median of moderately asymmetrical series are 

26.8 and 27.9 respectively, what would be its most probable mode? 
Solution: 

 

3 2o eM M X= −  

          = 3(27.9) – 2(26.8) = 30.1 

 

Home Work 

median = 20.6 

mode = 26  

Find mean. 
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Measures of Dispersion & Shape

بوون و شيَوة و شويَنثيَوةرةكاني ثةرت  

❖ Measures of Dispersion Variation                  ثيَوةرةكاني ثةرت و بلَاوي    

   - Measures of Absolute Variation                   ثيَوةرةكاني بةربلَاوي رووت 

   - Measures of Relative Variation                  ثيَوةرةكاني بةربلَاوي ريَذةيى   
❖ Measures of Shape                                              ثيَوةرةكاني شيَوة  

❖ Measures of Location                       ثيَوةرةكاني شويَن  
 

❖ Measures of Dispersion variation  ثيَوةرةكاني ثةرت و بلَاوي
Description or variation: is meaning near or for between observation value of 
any variables. 

شتتوبلَاوى بريتى ية لة دوورى و نزيكى يةى هةية لة نيَوان كؤمةليَك داتاى طؤراويَكى دياريكراو  وة  ستتت لة ثةر مةبة
ضتتةوانةوةش  ضتتوون نين وة بةثيَ شتتوبلَاوى طةورة بيَت ئةوا ئاماذة بةوة دةكات كة داتاكان ليَك ضتتةندة ثيَوانةى ثةر هةر

 راستة.

Types of Measures of Dispersion (variation) 

 

A) Measures of absolute variation 

 Many measures are using to determine the variations, such as: Range, Quartile 

deviation, Mean deviation, Standard deviation, Variance. All these measures used 

when the variables have the same units of measurement. 

 

B) Measures of relative variation 

When the variables have different units of measurement, measures of relative 

variation are used. Coefficient of variation is the main measure. 
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Objectives of measures of dispersion 

 The main objective is to know the homogeneity of the values for a data set, or 

to compare between the values for two or more than two data set. 

1- Range: (R)  مةودا  (ungrouped data) 

The simplest measure of absolute variation is the range which calculated by 
subtracting the lowest value from the highest value of a data set.  

ستتتتتةدةكريتَت كتة بريتى يتة لتة جيتاوازى نيَوان  شتتتتتوبلَاوييتة  وة متةودا ثيَنتا ستتتتتادةترين جؤرى ثيَوةرةكتانى ثتةر متةودا 
ضتتتووكترين بةها لة كؤمةليَك داتا   ئةطةر  بريتى بيَت لة  SX بريتى بيَت لة طةورةترين بةها وة LXطةورةترين و ب

 بضوكترين بةها لة كؤمةليَك داتا ئةو كاتة مةودا بؤ ئةم لة كؤمةلة بريتى ية لة: 

   R=highest value – lowest value 

 

Example: Find the range for the following data. 

1. 7, 8,  9, 10, 11 

2. 3, 6, 9, 12, 15 

3. 1, 5, 9, 13, 17 

Solution: 

1.   𝑅 = 𝑥𝐿 − 𝑥𝑠 = 11 − 7 = 4 

2.   𝑅 = 𝑥𝐿 − 𝑥𝑠 = 15 − 3 = 12 

3.   𝑅 = 𝑥𝐿 − 𝑥𝑠 = 17 − 1 = 16 

Home Work: 

 Find the range for the following data. 
1) 53 , 55 , 40 , 63 , 65 , 68 , 70 , 79 , 80 

2) 100 , 35 , 87 , 43 , 90 , 22 , 54 , 38 , 76 , 84 , 30 , 52 , 49 , 52 

3) 83 , 65 , 70 , 20 , 31 , 19 , 52 , 99 , 42, 80 ,62 
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Solution: 

1- 

2- 

3- 

(Grouped data) 

R =  Upper limit last class –  Lower limit first class 

نزمترين رادةى تويذى يةكةم - بةرزترين رادةى تويذى كؤتايى=   R 

Example: Find the range for the following data. 

Classes Fi 

10_20 2 

20_30 4 

30_40 8 

40_50 4 

50_60 2 

60_70 2 

Solution: 

R =70 – 10 =60 

 

2. Mean Deviation (M.D) 

The (M.D.) of statistical data as the (A.M.) of number value of numerical value of 

deviation of items from average. 

 

 

 For ungroup data  

 

 

 For group data 
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


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Example2: find the (M.D) for the following data.  4, 6, 10, 12, 18 

        

Soluion: 

 

𝑋𝑖 | 𝑋𝑖 − 𝑋̅| 

4 |4-10|=6 

6 |6-10|=4 

10 |10-10|=0 

12 |12-10|=2 

18 |18-10|=8 

∑ 𝑋𝑖

𝑛

𝑖=1

= 50 ∑ | 𝑋𝑖 − 𝑋̅|

𝑛

𝑖=1

= 20 

              

 

  

 

 

4
5

20
. 1 ==

−

=

=

n

XX

DM

n

i

i
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Example:  Find the (M.D) for the following frequency distribution: 

classes 0 - 10 - 20 - 30 - 40 - 50 - 60 

fi 12 18 27 20 17 6 

Solution: 

Classes 𝑓𝑖 𝑋𝑖 𝑓𝑖𝑋𝑖 | 𝑋𝑖 − 𝑋̅|=| 𝑋𝑖 − 28| 𝑓𝑖 | 𝑋𝑖 − 𝑋̅| 

0_10 12 5 60 | 5 − 28|=23 12*23=276 

10_20 18 15 270 | 15 − 28|=13 18*13=234 

20_30 27 25 675 | 25 − 28|=3 27*3=81 

30_40 20 35 700 | 35 − 28|=7 20*7=140 

40_50 17 45 765 | 45 − 28|=17 17*17=289 

50_60 6 55 330 | 55 − 28|=27 6*27=162 

 ∑ 𝑓𝑖  =100  ∑ 𝑓𝑖𝑋𝑖=2800  ∑ 𝑓𝑖  | 𝑋𝑖 − 𝑋̅|𝑛
𝑖=1 =1182 

 

x̅ =
∑ 𝑓𝑖𝑥𝑖

∑ 𝑓𝑖
=

2800

100
= 28 

 

 

 

 

 

 

 

82.11
100

1182
.

1
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3- Variance     جياكارى 

It is one of the measures of absolute variation. The variance can be calculated 
by taking the average of the square of the distance from the mean for each value. 

ثيَوةرةكانى ثةرشوبلَاوى دادةنرِيَت لةبوارى جيَبةجيَكاريدا زؤر بةيةكيَك لة 
 بةكارديَت وةبريتية لة سةرجةمى دووجاى لادانى داتاكان لة ناوةندة ذميَرة

 

The formula for the population variance (𝝈𝟐) for ungroup data is: 
 

𝝈𝟐 =
∑ (𝒙𝒊 − 𝝁)𝟐𝑵

𝒊=𝟏

𝑵
 

Where: 
 x= individual value 

 µ = population mean 
 N = population size. 

 
)2variance (S amplesAlso the formula for the  

 
 

(Ungrouped data)   (Grouped data) 

 

2

2 1
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Where: 

 𝒙̅ = sample mean 

 n = sample size. 
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Properties of sample variance: 

1) 𝑺𝟐 ≥ 𝟎 
2) If 𝒚𝒊 = 𝒂𝒙𝒊 → 𝑺𝒀

𝟐 = 𝒂𝟐. 𝑺𝑿
𝟐  ,  where a is a constant.                  (Prove that) 

3) If 𝒚𝒊 = 𝒙𝒊 + 𝒃 → 𝑺𝒀
𝟐 = 𝑺𝑿

𝟐  ,   where b is a constant.                    (Prove that) 
4) If X and Y are independent variables and Z=X+Y, then the variance of Z is: 

𝑺𝒁
𝟐 = 𝑺𝑿

𝟐 + 𝑺𝒀
𝟐  

 

Example:  

Find the variance of the following data. 

 5, 7, 9, 11, 13, 15, 17 

Solution: 

xi (xi -x̅) (xi − x̅)2 

5 5-11 = -6 36 

7 7-11 = -4 16 

9 9-11 = -2 4 

11 11-11 = 0 0 

13 13-11 = 2 4 

15 15-11 = 4 16 

17 17-11 = 6 36 

∑ 𝑥𝑖=77 

 

∑(𝑥𝑖 − x̅)2 = 112 

𝑛

𝑖=1

 

 

x̅ =
∑ 𝑥𝑖

𝑛
=

77

7
= 11 

 

𝑠2 =
∑ (𝑥𝑖 − x̅)2𝑛

𝑖=1

𝑛 − 1
=

112

7 − 1
=

112

6
= 18.6 
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Example:  

Find the Variance of the following data. 
𝑥𝑖 = 8, 2, 11, 2, 10, 6, 4, 2 
 

Solution: 
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(Grouped data) 

Example: find the Variance of following table. 

Classes fi 

0_10    12 

10_20 18 

20_30 27 

30_40 20 

40_50 17 

50_60 6 
 
 

 
 

 

 
 

 
 

 
 

Solution: 
 
 
 
 

 

 
 
 
 

Classes fi xi fi xi ( xi-x ̅) (xi − x̅)2 fi(xi − x̅)2 

0_10    12 5 60 -23 529 6348 

10_20 18 15 270 -13 169 3042 

20_30 27 25 675 -3 9 243 

30_40 20 35 700 7 49 980 

40_50 17 45 765 17 289 4913 

50_60 6 55 330 27 729 4374 

 ∑ 𝑓𝑖   

=100 
 ∑ 𝑓𝑖𝑥𝑖 

=2800 
    ∑ fi(xi − x̅)2n

i=1  

=19900 

x̅ =
∑ 𝑓𝑖𝑥𝑖

∑ 𝑓𝑖
=

2800

100
= 28 

𝑠2 =
∑ fi(xi − x̅)2n

i=1

∑ fin
i=1 − 1

=
19900

100 − 1
= 201.01 
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Example: find the Variance of following table. 

Classes fi 

2_5 6 

5_8 9 

8_11 12 

11_14 20 

14_17 14 

 

Solution: 
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4- Standard deviation (S) لادانى ثيَوانةيى   

Standard deviation is the most important and most widely used measure of 
absolute variation. 

S : is the square root of variance . لادانى ثيَوانةيى بريتية لةرةطى دووجاى جياكارى 

The formula for the population Standard deviation (𝝈) for ungroup data 
is: 

 

𝝈 = √
∑ (𝒙𝒊 − 𝝁)𝟐𝑵

𝒊=𝟏

𝑵
 

Where: 
 x= individual value 

 µ = population mean 
 N = population size. 

 
Also the formula for the sample Standard deviation (S) 
 
 

 (Ungrouped data)    (Grouped data) 
 

𝒔 = √
∑ (𝒙𝒊 − 𝒙̅)𝟐𝒏

𝒊=𝟏

𝒏 − 𝟏
                                      𝒔 = √

∑ 𝒇
𝒊
(𝒙𝒊 − 𝒙̅)𝟐𝒏

𝒊=𝟏

∑ 𝒇𝒊 − 𝟏𝒏
𝒊=𝟏
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Example:  

Find the Standard deviation of the following data. 
𝑥𝑖 = 5 , 7 , 9 , 11 , 13 , 15 , 17 
Solution: 

xi (xi -x̅) (xi − x̅)2 

5 5-11 = -6 36 

7 7-11 = -4 16 

9 9-11 = -2 4 

11 11-11 = 0 0 

13 13-11 = 2 4 

15 15-11 = 4 16 

17 17-11 = 6 36 

∑ 𝑥𝑖=77 

 

∑(𝑥𝑖 − x̅)2 = 112 

𝑛

𝑖=1

 

𝑥̅ =
∑ 𝑥𝑖

𝑛
=

77

7
= 11 

 

S = √
∑ (xi − x̅)2n

i=1

n − 1
= √

112

7 − 1
 = 4.32 
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Example:  

Find the Standard deviation of the following data. 
𝑥𝑖 = 8, 2, 11, 2, 10, 6, 4, 2 
 

Solution: 
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(Grouped data) 

Example: find the Standard deviation of following table. 

Classes fi 

0_10    12 

10_20 18 

20_30 27 

30_40 20 

40_50 17 

50_60 6 
 
 

 
 

 

 
 

 
 

 
 

Solution: 
 
 
 
 

 

 
 
 
 

Classes fi xi fi xi ( xi-x ̅) (xi − x̅)2 fi(xi − x̅)2 

0_10    12 5 60 -23 529 6348 

10_20 18 15 270 -13 169 3042 

20_30 27 25 675 -3 9 243 

30_40 20 35 700 7 49 980 

40_50 17 45 765 17 289 4913 

50_60 6 55 330 27 729 4374 

 ∑ 𝑓𝑖   

=100 
 ∑ 𝑓𝑖𝑥𝑖 

=2800 
    ∑ fi(xi − x̅)2n

i=1  

=19900 

x̅ =
∑ 𝑓𝑖𝑥𝑖

∑ 𝑓𝑖
=

2800

100
= 28 

𝑠 = √
∑ fi(xi−x̅)2n

i=1

∑ fin
i=1 −1

= √
19900

100−1
= √201.01 =14.18 
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𝐇𝐨𝐦𝐞 𝐖𝐨𝐫𝐤:   Find Standard deviation for the following frequency 
distribution. 
 

Classes fi 

2_5 6 

5_8 9 

8_11 12 

11_14 20 

14_17 14 
 
Solution: 
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5. Coefficient of variation (C.V)          معامل الاختلاف 

The (C.V) is the (S) divided by the mean. The result is expressed as a percentage 
.it is use for compare two or more series for variability. 

بريتية لةو ثيَوةرةى كةثشت نابةستيَت بة يةكةكان وةبلاوترين  ثيَوةرى جياوازية كة بريتية لة 
 ناوةندة ذميَرة لةسةردابةشى  لادانى ثيَوانةيى 

The formals of (C.V) are as follow. 

Sample Population 

𝑪. 𝑽. =
𝑺

𝒙̅
. 𝟏𝟎𝟎 𝑪. 𝑽. =

𝝈

𝝁
. 𝟏𝟎𝟎 

 

Example: find the C.V of following two data sets. 

a. ) 5, 7, 9, 11, 13, 15, 17 ,  

b. ) 5, 6, 7, 11, 15, 16, 17 

 

Solution: 

a. 5, 7, 9, 11, 13, 15, 17 

C.V= 
𝑆 

x̅ 
∗ 100     

xi (xi -x̅) (xi − x̅)2 

5 5-11 = -6 36 

7 7-11 = -4 16 

9 9-11 = -2 4 

11 11-11 = 0 0 

13 13-11 = 2 4 

15 15-11 = 4 16 

17 17-11 = 6 36 

∑ 𝑥𝑖=77 

 

∑(𝑥𝑖 − x̅)2 = 112 

𝑛

𝑖=1

 

𝑥̅ =
∑ 𝑥𝑖

𝑛
=

77

7
= 11 
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S = √
∑ (xi − x̅)2n

i=1

n − 1
 

    = √
112

7 − 1
 = 4.32 

 

𝐶. 𝑉 =
4.32

11
∗ 100 = % 39.27  

 

b. 5, 6 , 7 , 11 , 15 , 16 , 17 

C.V =  
𝑆 

x̅ 
∗ 100     

xi (xi -x̅) (xi − x̅)2 

5 5-11 = -6 36 

6 6-11 = -5 25 

7 7-11 = -4 16 

11 11-11 = 0 0 

15 15-11 = 4 16 

16 16-11 = 5 25 

17 17-11 = 6 36 

∑ 𝑥𝑖=77 

 

∑(𝑥𝑖 − x̅)2 = 154 

𝑛

𝑖=1

 

 

 

 x̅ =
∑ 𝑥𝑖

𝑛
=

77

7
= 11 
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S = √
∑ (xi − x̅)2n

i=1

n − 1
 

      = √
154

7 − 1
= 5.07 

 

C.V =  
𝑆 

x̅ 
∗ 100     

𝐶. 𝑉 =
5.07

11
∗ 100 = 46.09% 

The first data is most homogenous.
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Example: find the Coefficient of variation of following table. 

Classes fi 

0_10    12 

10_20 18 

20_30 27 

30_40 20 

40_50 17 

50_60 6 
 

 
 
 
 

 

 
 

 
 

 

Solution: 
 

C.V =  
𝑆 

x̅ 
∗ 100     

S=?       x̅ =? 
 
 
 
 

 
 

 
 

 

 

Classes fi xi fi xi ( xi-x ̅) (xi − x̅)2 fi(xi − x̅)2 

0_10    12 5 60 -23 529 6348 

10_20 18 15 270 -13 169 3042 

20_30 27 25 675 -3 9 243 

30_40 20 35 700 7 49 980 

40_50 17 45 765 17 289 4913 

50_60 6 55 330 27 729 4374 

 ∑ 𝑓𝑖   

=100 
 ∑ 𝑓𝑖𝑥𝑖 

=2800 
    ∑ fi(xi − x̅)2n

i=1  

=19900 

x̅ =
∑ 𝑓𝑖𝑥𝑖

∑ 𝑓𝑖
=

2800

100
= 28 
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𝑠 = √
∑ fi(xi−x̅)2n

i=1

∑ fin
i=1 −1

= √
19900

100−1
= √201.01 =14.18 

𝐶. 𝑉 =
𝑆 

x̅ 
∗ 100     

       =
14.18 

28
∗ 100 = % 50.64 
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Exercises: 

1) Prove that    𝑆2 =
∑ 𝑥𝑖

2−
(∑ 𝑥𝑖)

2

𝑛

𝑛−1
 

2) Find the Coefficient of variation of the following data. 
𝑥𝑖 = 8, 2, 11, 2, 10, 6, 4, 2 

3) A data set consisting of 10 observations has a mean equal to zero and a 
variance equal to (d). Find ∑ 𝑥𝑖

2. 
 

4) Which of the two students is better from looking at their marks 
(homogeneity)? 

Student I 90, 50, 50, 60, 95, 55 

Student II 67, 73, 80, 70, 50, 55 

 

5) Mean and (S.D) for marks of students have obtained in Math exam are 69 

and 19.3 respectively, when the marks in Statistic exam have 75 and 25.5. 

Which of them are homogeneity in marks?   
 

6) Find the Variance and Coefficient of variation for the following frequency 
distribution. 

 
 

Classes fi 

10_20 10 

20_30 15 

30_40 30 

40_50 12 

50_60 8 

60_70 6 

7) Answer the following questions. 

A- If the mean of five values is 64, find the sum of the values? 

B- Why might the range not be the best estimate of variability? 

C- If the mean of five values is 8.2 and four of the values are 6, 10, 7, 12, find 

the fifth value. 
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Measures of Shape 

Measures of Skewness and Kurtosis 

 
1- Skewness: 

  It is the degree of asymmetry or departure from symmetry of a 
distribution of data. If the frequency curve of a distribution has a longer tail to 
the right of the central maximum than to the left, the distribution is said to be 
skewed to the right, or to have positive skewness. If the reverse is true, it is said 
to be skewed to the left, or to have negative skewness. The word “skew” means 
a tail, so that distributions that have a large tail of outlying values on the right-
hand-side or left-hand-side are called skewed.  
 
 
 

 
 

 

 

 

 

A simple formula for skewness using Karl Pearson’s coefficient of skewnessis 

as follows: 
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𝐶. 𝑆𝑘 =
(𝑥̅ − 𝑀𝑜)

𝑆
= {

−      𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑠𝑘𝑒𝑤𝑛𝑒𝑠𝑠
0            𝑆𝑦𝑚𝑚𝑒𝑡𝑟𝑖𝑐          
+       𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑠𝑘𝑒𝑤𝑛𝑒𝑠𝑠

 

OR 

𝐶. 𝑆𝑘 =
3(𝑥̅ − 𝑀𝑒)

𝑆
= {

−      𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑠𝑘𝑒𝑤𝑛𝑒𝑠𝑠
0            𝑆𝑦𝑚𝑚𝑒𝑡𝑟𝑖𝑐          
+       𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑠𝑘𝑒𝑤𝑛𝑒𝑠𝑠

 

 

 

2- Kurtosis: 

  It is the degree of peakedness of a distribution, usually taken relative to 

symmetric distribution. To find the kurtosis, it will be used the following 

formula: 

 

𝐾𝑢𝑟𝑡𝑜𝑠𝑖𝑠 =

∑ (𝑥𝑖 − 𝑥̅)4𝑛
𝑖=1

𝑛

(
∑ (𝑥𝑖 − 𝑥̅)2𝑛

𝑖=1

𝑛
)2

− 3    = {
−     𝑃𝑙𝑎𝑡𝑦𝑘𝑢𝑟𝑡𝑖𝑐 
0      𝑀𝑒𝑠𝑜𝑘𝑢𝑟𝑡𝑖𝑐

 +    𝐿𝑒𝑝𝑡𝑜𝑘𝑢𝑟𝑡𝑖𝑐  
 

 

 

 

  
 

 

 لووتكةي زوَر تيذ

 لووتكةي مام ناوةند

 لووتكةي تةخت
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Example: find the skewness and kurtosis of the following 2 data sets: 

a.) 5, 7, 9, 11, 13, 15, 17 

b.) 5, 6, 7, 11, 15, 16, 17 

 

Solution: Since median and mean for each data set (a, b) are equal to 11, then 

 

a) xi =5, 7, 9, 11, 13, 15, 17 

𝑺𝒌𝒆𝒘𝒏𝒆𝒔𝒔: 

𝑥̅ =
∑ 𝑥𝑖

𝑛
=

77

7
= 11 

5, 7, 9, 11, 13, 15, 17 

𝑛+1

2
 = 

7+1

2
=     القيمة الرقم   4

∴ 𝑀𝑒 = 11 

 𝐶. 𝑆𝑘 =
3(𝑥̅ − 𝑀𝑒)

𝑆
 

            =
3(11 − 11)

𝑆
= 0     𝑖𝑠 𝑆𝑦𝑚𝑚𝑒𝑡𝑟𝑖𝑐 

 

𝑲𝒖𝒓𝒕𝒐𝒔𝒊𝒔 =

∑ (𝑥𝑖 − 𝑥̅)4𝑛
𝑖=1

𝑛

(
∑ (𝑥𝑖 − 𝑥̅)2𝑛

𝑖=1

𝑛
)2

− 3 

𝑥̅ =
∑ 𝑥𝑖

𝑛
=

77

7
= 11 
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𝑲𝒖𝒓𝒕𝒐𝒔𝒊𝒔 =

∑ (𝑥𝑖 − 𝑥̅)4𝑛
𝑖=1

𝑛

(
∑ (𝑥𝑖 − 𝑥̅)2𝑛

𝑖=1

𝑛
)2

− 3  

                     =

3136
7

(
112

7
)2

− 3 =
448

162
− 3 = −1.25         𝑖𝑠 𝑃𝑙𝑎𝑡𝑦𝑘𝑢𝑟𝑡𝑖𝑐   

b)  xi =5, 6, 7, 11, 15, 16, 17 

𝑺𝒌𝒆𝒘𝒏𝒆𝒔𝒔: 

𝑥̅ =
∑ 𝑥𝑖

𝑛
=

77

7
= 11 

5, 6, 7, 11, 15, 16, 17 

𝑛+1

2
 = 

7+1

2
=     القيمة الرقم  4

∴ 𝑀𝑒 = 11 
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 𝐶. 𝑆𝑘 =
3(𝑥̅ − 𝑀𝑒)

𝑆
 

            =
3(11 − 11)

𝑆
= 0     𝑖𝑠 𝑆𝑦𝑚𝑚𝑒𝑡𝑟𝑖𝑐 

𝑲𝒖𝒓𝒕𝒐𝒔𝒊𝒔 =

∑ (𝑥𝑖 − 𝑥̅)4𝑛
𝑖=1

𝑛

(
∑ (𝑥𝑖 − 𝑥̅)2𝑛

𝑖=1

𝑛
)2

− 3  

𝑥̅ =
∑ 𝑥𝑖

𝑛
=

77

7
= 11 

 

𝑲𝒖𝒓𝒕𝒐𝒔𝒊𝒔 =

∑ (𝑥𝑖 − 𝑥̅)4𝑛
𝑖=1

𝑛

(
∑ (𝑥𝑖 − 𝑥̅)2𝑛

𝑖=1

𝑛
)2

− 3  

                     =

4354
7

(
154

7
)2

− 3 =
622

222
− 3 = −1.71         𝑖𝑠 𝑃𝑙𝑎𝑡𝑦𝑘𝑢𝑟𝑡𝑖𝑐   
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H.W 

1) Calculate a Skewness and kurtosis-using form the data represents the length 
of 13 students in a high school (in centimeter). 

  (120, 130, 110, 125, 105, 130, 160, 140, 150, 175, 145, 210, 140) 
 

2) Calculate a Skewness and kurtosis-using form the data represents the price 
(in dollars) for sample of round-trip flights from Erbil to Dubai. 
 

Xi 872 432 397 427 388 782 397 
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Measures of Location  ثيَوةرةكاني شويَن 
The value of variable which partition a series to equal parts are called (partition 
values). 

(Ungrouped data) 

1. Quartiles:  ضواريةك 

Qi = size of  𝒊 (
𝒏

𝟒
)

𝒕𝒉

Value                        i = 1,2,3 

2. Deciles:   دةيةك 

Di = size of  𝒊 (
𝒏

𝟏𝟎
)

𝒕𝒉

Value                      i = 1,2,3 … … ,  9 

3. Percentiles:  سةديةك 

Pi = size of  𝒊 (
𝒏

𝟏𝟎𝟎
)

𝒕𝒉

Value                       i = 1,2,3, … … ,99 

Example : 

Calculate part value (Q1, Q3 , D5, D7 , P22) 

(4, 7,  3 , 9 , 4, 12, 7, 12 ,6 ,18 ,19 ,20 ,4 ,7 ,6 ,4 ,17 ,16 ,19 ,22) 

Solution : arrange data ascending  

(3 , 4 , 4 , 4 , 4 ,6 ,6 ,7 ,7 ,7 ,9 , 12 ,12 ,16 ,17 , 18 , 19 , 19 , 20, 22 ) n=20 

c. Q1 =  i (
n

4
) = 1 (

20

4
) = (5)𝑡ℎ Value = 4 

2.   Q3 = i (
n

4
) = 3 (

20

4
) = (15)𝑡ℎValue = 17 

3.   D5 =  i (
n

10
) = 5 (

20

10
) =

100

10
=  (10)𝑡ℎ Value=7 

4.   D7 = i (
n

10
) = 7 (

20

10
) =

140

10
= (14)𝑡ℎ Value = 16 

5.   P22 = i (
n

100
) = 22 (

20

100
) = (4.4)𝑡ℎ Value = 4𝑡ℎ Value = 4 

Home Work//  𝐐𝟐? 𝐃𝟑? 𝐃𝟗? 𝐏𝟓𝟎 ? 
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(Quartiles, Deciles and Percentiles for Grouped data)  داتا ريَزكراوةكان 
Discrete variable: -       ئةطةر هاتوو جؤرى داتاكةمان لة جؤرى ثضراو بوو 

To find the quartiles, or deciles, or percentiles we follow the same procedure to 

fined the median.  

Step 1    Find an ascending cumulative frequency. 

Step 2   If numbering arrangement of quartiles, deciles, and percentiles is fraction 

then its value is for the number greater than it, if true number the value is the mean 

of its and the greater numbers. 

Example: Find the 𝑄1, 𝑄3 , D3 , D8 P28 𝑎𝑛𝑑 P65 for the following table. 

class fi 

2_4 6 

5_7 9 

8_10 12 

11_13 20 

14_16 14 

17_19 11 

20_22 8 

Solution: 
 

class fi ACF (𝑭𝒊) Xi 

2_4 6 6 3 

5_7 9 15 6 

8_10 12 27 9 

11_13 20 47 12 

14_16 14 61 15 

17_19 11 72 18 

20_22 8 80 21 

 ∑ fin
i=1 = 80    
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Position for Q1 =  i (
n

4
) =

80

4
= 20 

Fk−1 < i (
n

4
) <  Fk 

   15   <     20    <   27   

 Q1 =   9                     

 

Position for Q3 =  i (
n

4
) = 3(

80

4
) = 60 

Fk−1 < i (
n

4
) <  Fk 

   47   <     60    <   61   

 Q3 =   15          

 

Position for D3 =  i (
n

10
) = 3(

80

10
) =

240

10
= 24 

Fk−1 < i (
n

10
) <  Fk 

   15   <     24     <   27   

 D3 =   9                     

        

Position for D8 =  i (
n

10
) = 8(

80

10
) = 64 

Fk−1 < i (
n

10
) <  Fk 

   61   <     64    <   72   

 D8 =   18          

 

 

Position for P28 =  i (
n

100
) = 28(

80

100
) = 22.4 
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Fk−1 < i (
n

100
) <  Fk 

   15   <     22.4    <   27   

 P28 =    9        

 

Position for P65 =  i (
n

100
) = 65(

80

100
) =

240

100
= 52 

Fk−1 < i (
n

100
) <  Fk 

   47   <     52     <   61   

 P65 =   15                     

  

(𝐐𝐮𝐚𝐫𝐭𝐢𝐥𝐞 s for Grouped data)  داتا ريَزكراوةكان 
Continuous variable:   هاتوو جؤرى داتاكان بةردةوام بوو ئةطةر   

𝑸𝒊  =  𝒍𝒌 + (
𝐢 (

𝐧
𝟒) − 𝑭𝒌−𝟏

𝒇𝒌
) 𝐰  

𝑙𝑘:  lower limit of quartile class .   

𝑤: width of quartile class. 

𝑓𝑘: Frequency of the quartile class.  

𝐹𝑘−1 : Ascending Cumulative Frequency before the quartile class 

 

 

 

 

 

 

 

Example: 

The following table gives the weekly income ($) of 100 families find Quartiles. 
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Classes 𝑓𝑖 

100_120 3 

120_140 7 

140_160 14 

160_180 20 

180_200 18 

200_220 12 

220_240 6 

 

Solution: 

Classes 𝑓𝑖 ACF (𝑭𝒊) 

100_120 3 3 

120_140 7 10 

140_160 14 24 

160_180 20 44 

180_200 18 62 

200_220 12 74 

220_240 6 80 

Position for Q2 =  i (
n

4
) = 2(

80

4
) = 40 

Fk−1 < i (
n

4
) <  Fk 

   24   <     40     <   44  

𝑄2  =  𝑙𝑘 + (
2 (

n
4) − 𝐹𝑘−1

𝑓𝑘
) w  

       =  160 + (
40−24

20
) 20   = 176 
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(Deciles for Grouped data)  داتا ريَزكراوةكان 
Continuous variable:       ئةطةر هاتوو جؤرى داتاكان بةردةوام بوو   

𝑫𝒊  =  𝒍𝒌 + (
𝐢 (

𝐧
𝟏𝟎) − 𝑭𝒌−𝟏

𝒇𝒌
) 𝐰  

 

𝑙𝑘:  lower limit of quartile class .   

𝑤: width of quartile class. 

𝑓𝑘: Frequency of the quartile class.  

𝐹𝑘−1 : Ascending Cumulative Frequency before the quartile class 

 

Example: 

The following table gives the weekly income ($) of 100 families find Quartiles. 

Classes 𝑓𝑖 

100_120 3 

120_140 7 

140_160 14 

160_180 20 

180_200 18 

200_220 12 

220_240 6 
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Solution: 

Classes 𝑓𝑖 ACF (𝑭𝒊) 

100_120 3 3 

120_140 7 10 

140_160 14 24 

160_180 20 44 

180_200 18 62 

200_220 12 74 

220_240 6 80 

 

Position for D6 =  i (
n

10
) =

6 ∗ 80

10
=

480

10
= 48 

Fk−1 < i (
n

10
) <  Fk 

   44  <     48    <   62   

𝐷6  =  𝑙𝑘 + (
6 (

n
10) − 𝐹𝑘−1

𝑓𝑘
) w  

       =  180 + (
48 − 44

18
) 20  

       =  180 + (
4

18
) 20 

       = 184.4 
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(Percentiles for Grouped data)  داتا ريَزكراوةكان 
Continuous variable:       ئةطةر هاتوو جؤرى داتاكان بةردةوام بوو   

𝑷𝒊  =  𝒍𝒌 + (
𝐢 (

𝐧
𝟏𝟎𝟎) − 𝑭𝒌−𝟏

𝒇𝒌
) 𝐰  

 

𝑙𝑘:  lower limit of percentile class .   

𝑤: width of percentile class. 
𝑓𝑘: Frequency of the percentile class.  

𝐹𝑘−1 : Ascending Cumulative Frequency before the percentile class. 

 

 

 

Example: 

The following table gives the weekly income ($) of 100 families find percentile. 

Classes 𝑓𝑖 

100_120 3 

120_140 7 

140_160 14 

160_180 20 

180_200 18 

200_220 12 

220_240 6 
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Solution: 

Classes 𝑓𝑖 ACF (𝑭𝒊) 

100_120 3 3 

120_140 7 10 

140_160 14 24 

160_180 20 44 

180_200 18 62 

200_220 12 74 

220_240 6 80 

 

Position for P50 =  i (
n

100
) =

50 ∗ 80

100
=

4000

100
= 40 

Fk−1 < i (
n

100
) <  Fk 

   24  <     40    <   44   

𝑃50  =  𝑙𝑘 + (
50(

n

100
)−𝐹𝑘−1

𝑓𝑘
) w   

       =  160 + (
40 − 24

20
) 20  

      = 176 

 

 


