Descriptive Statistics



\
The following data represent marks of three

students’ groups and each group with different
teacher, find the mean of each group:

A =60
B=60
C =60

A: 59, 61, 62, 58, 60
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Definition of Measures of variation ey
\i

The measure of variation in a set of observations refers
to how spread out the observations are from each
other.

When the measure of variation is small, this means
that the values are close together (but not the same)

Population 1

Population 2
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We will learn in this lecture:

1- Range

2- Deviation

3- Variance and Standard
Deviation

4-Coefficient of variance
5- The standard score
6-Coefficient of skewness

Measures of variation
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First:
The Range
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Definition of range: i\
. !s'H

"'he range of a data set Is the difference between
the maximum and the minimum data entries In
the set

R = maximum data entry — minimum data entry
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Example (1): =

Calculate the range of marks of the students:
82, 40, 62, 70, 30, 80

Solution:

R = maximum data entry — minimum data entry

R =82-30 =52
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Example (2): ‘#

Find the range of the data set represented by the
steam-and-leaf plot:

0|38 Key: 0|8 = 0.8
| [ 568

211345

3109

00

Solution: R = maximum data entry — minimum data entry

R=4-08%32)

=
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o

Advantages of the range :

*|t’s easy to calculate
*It gives a quick idea about the nature of data,
often used in quality control and describe the

weather.
Disadvantages of the range :

|t uses only two entries from the data set.
*Affected by extreme values .therefore it’
approximate measurement.


http://www.adcet.edu.au/Admin/UploadedFiles/Images/Photos/statistics.jpg

Second:
Deviation
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Definition:

The deviation of an entry x in a population data
set is the difference between the entry and the
mean p of

the data set

Deviation of x = x —u



Example(3):

Find the deviation of each starting salary for
corporation A:

Starting salaries for corporation A(1000s of dollars)

salary

41

38

39

45

47

41

44

41

37

42




Solution:

Deviation of x=x-—u
pu=3>X/n
Salary(x)| 41| 38| 39/45| 47| 41|44| 41| 37| 42| )X=
415
pu=3>X/n

=415/10 =41.5




Salary(x) Deviation
X-p
41 -.5
38 -3.2
39 -2.5
45 3.5
47 5.5
41 -.5
44 2.5
41 -5
37 -4.5
42 0.5

>X=415 > (X-p) =0




Third :
Variance
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\
Definition:

The population variance of a population data set
of N entries IS 1 N
population variance=o? = N > (X, —m)°

=1
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v .

Definition:

The population standard deviation of a
population data set of N entries Is the square root
of the population variance

population standard deviation =

G:\P:V%;(Xi _,U)2
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Example(4):

Find the population variance and standard
deviation of the starting salary for

corporation A:

Starting salaries for corporation A(1000s of dollars)

salary| 41| 38| 39| 45| 47| 41| 44| 41| 37| 42




Salary(x) De‘;(liilon S?)l::a:)ezs Solution:
41 -0.5 0.25
38 -3.2 12.25 SSX — 885
39 -2.5 6.25
45 3.5 12.25 N =10
47 5.5 30.25 2 88 5
41 0.5 0.25 o ~ 8.9
44 2.5 6.25 10
41 -0.5 0.25 o=+885~3.0
37 -4.5 20.25
42 0.5 0.25
SX=415 | 5 (X-u) =0 SSx =88.5




- 9
Definition: .
The sample variance and sample standard

deviation of a sample data set of n entries
are listed below.

, 1 < _
Sample variance= §° :n—Z:(Xi —X)?
~1<

Sample standard deviation= S =+ S
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Remark !,ﬁ

If the sample size (n) is large (greater than 30)
then 02,32 are equal approximately.
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Example (5):

Calculate the standard deviation of the following
sample: (8,9,7,6,5)?

Solution:

1S
1-Calculating the average: X = HZX‘ =— =7
=1

1 < _
2- Calculating the variance:s* = n—12(xi -X)’
4=



Xi X; — X (X — )_()2
8 1 1
9 2 4
7 0 0
6 -1 1
5 -2 4
Total 0 10

3- Calculating the standard deviation:

s—+/s? =/2.5=1.591



We can use this formula to calculate the sample
variance:
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Example (6):

Calculate the standard deviation of the following
sample: (8,9,7,6,5)?

Solution: The variance is:

X2 52 = ! _sz (ZX)Z

- n-1

X
38 64 - S
9 31 g2 — 1 55 _ (35)2
7 49 >—1] >
1 10
6 36 =Z(255—245) =4 2.5
5 25 The standard deviation is:
(35) 1 Gas)




Interpreting Standard Deviation: !.H

when interpreting the standard deviation,
remember that it is a measure of the typical amount
an entry deviates from the mean. The more the

entries are spread out, the greater the standard
deviation

¢ 4 4
] 8 8
- e 5. Y 23 =
. - s : x=3 : E e — o |
' - 4 - H >
o ¢ | ‘.\':()‘ 2 o 0172 2 o s =30
3 ST Tz g 2 ‘ 2 °]
- | ~ | —~ S
:;"1! 3‘4-' 74
S .| D o4 B 34
e & 2 e
2 4 2+ 2
14 | 1
I 2344856 7 8.9 152 3 4 56 T84 1 234 56 789

Data value Data value Data value
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Standard Deviation for Grouped Data:

You learned that large data sets are usually best represented
by a frequency distribution . The formula for the sample
standard deviation for a frequency distribution s :

1 2
§%=—— X. —X) f.
n—lizl( )

Where n=>f is the number of entries in the data set.



Example (7):
the following data represent the number of children
in 50 households:



X f X f X =X | (x=x) |(x -xFf
0 10 0 1.8 3.24 32.40
1 19 19 -0.8 0.64 12.16
2 7 14 0.2 0.04 0.28
3 7] 21 1.2 1.44 10.08
4 2 8 2.2 4.84 9.68
5 1 5 3.2 10.24 10.24
6 4 24 4.2 17.64 70.56
Total | 2f=50| >fx=91 | - | ccomm-- 145.40




91
50

1.8

o 1454_297

145 4




Examlpe (8) :

Ve

Calculate the standard deviation of the scores of
students following

class t.limit m.point
f X
40-49 2 39.5-49.5 44.5
50-59 | 9 49.5-59.5 54.5
60-60 | 15 | 59.5-69.5 | 645
70-79 11 69.5-79.5 74.5
80-89 2 79.5-89.5 384.5
90-99 1 89.5-99.5 94.5



http://www.adcet.edu.au/Admin/UploadedFiles/Images/Photos/statistics.jpg

oo L [yep (X iy
n—1 N \i
class ‘ t.limit x | xf X2 f
40-49 | 2 | 39.5-49.5 | 44.5| 89 | 3960.5
50-50 | 9 495-595 | 54.5| 490.5| 26732.25
60-69 | 15 | 59.5-69.5 | 64.5| 960.5 | 62403.75
70-79 | 11 | 69.5-79.5 | 74.5| 819.5| 61052.75
80-89 | 2 | 79.5-89.5 | 84.5| 169 | 12280.5
90-99 | 1 | 83.5-39.5 | 94.5| 94.5 | 8930.25
Total | 40 | —omn | e (2630) (177360>
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1 2630°

52 — m (177360 — ) — 11378

40

s=+/s = 11378 =
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Remark: !‘ﬁ

The standard deviation is always positive.
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Remark:
Example (9):Calculate the standard deviation of
the following sample: 8, 8, 8, 8, 8

NC

64

64

64

64

0| 0| | 0| 0| X

64

The
variance is:

S

T 5-1

320 —

The standard deviation is:

If data are equal then the
standard deviation is O.

¥o

(40)
5




Example (10):

Find the date such that:

X
|
~
0p)
|
o

Solution:

7, 7,7, 7,7



Example (11):

Both data sets have a mean of 165.0ne has a standard deviation of
16,and the other has a standard deviation of 24.\Which is which ?
Explain your reasoning?

(a) 12 | 89 Key: 12|8 = 128 (b) 12
13| 558 13 | 1
14 | 1.2 14 235
1510067 151 04568
16 |459 16 [112333
171368 17 | 1588
18| 089 182345
19 | 6 19 |02
20 357 20

Solution:

(a) has a standard deviation of 24 and (b) has a standard deviation
of 16, because the data in (a) have more variability.



Example (12):

Both data sets have represented below have a mean of 50.0ne has a
standard deviation of 2.4,and the other has a standard deviation of
5.Which is which ? Explain your reasoning?

(a) \ (b)

Frequency
Frequency

42 45 48 51 54 57 60 42 45 48 SI S4 §7 60
Data value Data value

Solution:

(a) has a standard deviation of 2.4 and (b) has a standard deviation
of 5, because the data in (a) have less variability.



Example (13):(a)Without calculating, which data set has the greatest
sample standard deviation? Which has the least sample standard
deviation ? Explain your reasoning.

(b)How are the data sets the same ? How do they differ?

(1) (i1) (111)

6 6 — — 6O

it

4 S 67 8 910 4
Data value Data value Data value

4
Y

3

Frequency

Frequency
Frequency

E_§

7 8 9 10 4 5 6 7 8 910

Solution:

(a) Data set (ii) has more entries that are farther away from the mean
but data set (iii) has more entries that are close to the mean.

(b) The three data sets have the same mean but have different
standard deviations.



Example (14):

Let the mean of 4 students’ mark is 5 with
standard deviation is 5 and the mean of 6 students’
mark is 5 with standard deviation is 3.5. Find the
pooled two-sample variance Ss.

Solution: n,=6 n, =4
X, =5 X, =5
S, =3.5 S, =3

(n,—1)s; +(n,-1)s;
n,+n,-1

§? = (4-1)(3)° +(6-1)(3.5)°

4+6-1

5




Advantages and disadvantages of ia
the standard deviation : \es

It is as like as the mean.
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Fourth:

Coefficient of variance



Reasons to use Coefficient of variance (the relative
variation) rather than the measure of variation:

e The two variables involved might by
measured in different units.

* The means of the two may quit different in
size.
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Definition of Coefficient of variance: ; ,H
s

The Coefficient of variance C.V. describes the
standard deviation as a percent of the mean.

CV.=

x| | »n
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N

You can use the Coefficient of variance to
compare data with different units
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Example (15) : !‘ﬁ
Calculate the coetficient of variance for student’s
marks such that:

s=10.67/ X=65.75
Solution:

s 10.67
CV.=— = =0.167
X 65.75 O


http://www.adcet.edu.au/Admin/UploadedFiles/Images/Photos/statistics.jpg

Fifth

The standard score
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Definition of The standard score:
\ -

The standard score, or z-score, represent
the number or standard deviation a given valuex
falls from the mean# . To find the z-score for a
given value, use the following formula.

. _ value —-mean _X-—u
standerd deviation o3
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Remark: “ ﬁ

A z-score is used to compare data values
within the same data set or to compare
data values from different data set.
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Example (16):

For the statistics test scores, the mean Is 75 and the standard

deviation iIs 10. And for mathematics test scores, the mean is
81 and the standard deviation is 16. If a student gets a 82 on

the statistics test and a 89 on the mathematics test, determine
on which test the student had a better tests :

Solution: L _X—H
o
z-score of statistics test 7 - 8215 —07
. .
10
89-81
z-score of mathematics test Z, = T 0.5

The student did better on statistics test.



Remark: \ia

A z-score can be negative, positive, or zero.

fz is negative ‘ X< M
fz iszero ‘ X=MU
fz is positive ‘ x> H
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Sixth:
Coefficient of skewness
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Definition of The Coefficient of skewness: “ ﬁ

It is the measurement to describes the shape of
data.

Types of skewness:

Skewd left: a distribution is skewed left
(negatively skewed) if its tail extends to the left.

Skewd right: a distribution Is skewed right
(positively skewed) If its tail extends to the right.

Symmetric: a distribution on one side of the mean
IS @ mirror image of the other side.
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symmetric
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Remark:

f a distribution is skewed-left ‘ v <0
f a distribution is symmetric ‘ v =0
f a distribution is skewed-right‘ 230
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