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Definition: (Statistics)

It is a branch of mathematics dealing with the collecting, summarizing,
presenting and analyzing data which measure numerically, this analysis may
lead to conclusions and subsequent decisions.

There are two types of statistics:

Descriptive Statistics (i sl slas¥l)
Inferential Statistics (IYxiuwY) clas¥)
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Definition: (Data)

The numbers or values which represent any phenomenon (3_) in life are
called data.

The data may be divided into two parts:

1. Ungrouped Data (s pe <Uly): which means, the values or numbers

—

which is getting it for any phenomenon forms resources, population and

institutes.
2. Grouped' Data (%:s% <lly): is the data putting in table and the table

contains two columns (classes, frequency).
e Calasl _)\ _)Sﬂ‘

Example:
1) The density (2 of steal (3¥ill): 30, 47, 51, 82, 23, 35, 62
This kind ‘of data for a various phenomena is uhgfouped data.

2) Tabular presentation (frequency distribution table) is grouped data
(5 S 558 Js3n) (sl g el

Classes Frequency (f;) Center Classes (x;)
L; 10 —19 u, 10 14.5
L,20—29u, 17 24.5
L3 30 —39 u; * 12 34.5
L,40 —49u, 7 44.5
Ls 50 - 59 ug 8 54.5
?=1fi = 54

To find the center classes, apply the following formula:

Lower limits+Upper limits N __ Lituy
2 X =T

Center classes =
R
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Li+u,q 10419 29
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Measures of Central Tendency i3S pall de 3 (ulia

1. Mean (Average): (Jall) (mluad) gl
Let x4, X5, ..., X, be a set of data (results) represent a finite sample of size

(n), the sample mean which denoted by (%) is:

x|
]

2?:711 %t | for ungrouped data

-E—‘fni-]ﬁ , for grouped data
2i=1 fi

=
I

Where x;: is the center classes

fi: is a frequency

Example: Find the mean for the following measuments

7,13, 16, 20, 23, 27, 29

Solution:
et YR .x; _ 7+13+16+20+23+27+29
=== = -
135
7
= 19.285

Example: If you have the following data
1, 4,31, 32, 33, 34, 36, 40
Find the average.

Solution:

n
i=1Xi

n

X =

1+4+31+32+33+34+36+40 _ 211
= = e = 26.375




Example: If you have the frequency distribution table which represents
the temperatures of the weather at 20 days in Baghdad.

Classes: 20-24 25-29 30-34 35-39 40-44

Frequency: 1 2 6 5 6

Find the mean.

Solution:

Classes Frequency (f;) X fixi
20 — 24 1 22 22
25—-29 2 27 54
30— 34 6 32 192
35—-139 5 37 185
40 — 44 6 42 252

Py fi = 20 i1 fixi =705

Li+u; £ Li+uq 20+24 44
¢ = e— T = = =—=22.
L z 0Tk 2 2 2

- Eis:l flxl 705 3
b — L 35.25, The mean (average) of temperature in Baghdad
i=1J1

at 20 days.

2. Median: sl

Suppose that x4, x, ..., x,, is a finite sample of size (n), then the median

which denoted by (Me) is:

1) For ungrouped data, arrange Xy, X5, ..., %, in increasing or decreasing

order of magnitude, say y;, Yz, ., V. ieload i) (5 5
Then, if (n) is odd (s24)

Me = yn+1
2




If (n) is even (s>3J), then
+
YET VR
2
2) For grouped data, applying the following express:

l(Z?:l fl)/z + Fl] c
fi i

Me =

M€=Li+

Where,

L;: is the lower limit for the median class.
F;: is the cumulative frequency at the start of median class.
fi: is the median class frequency.

c: is the median class length.

Example:
(1) Find the median for the following data:

13,20,7, 16, 23, 29, 27

Solution:
7,13, 16, 20, 23, 27, 29 Laclat clibll ¢ s
n=7 (0dd)

Me = yni1 = y741 = ys = y, = 20
2 2 2

(2) The speed for many computers are:
317,469, 375, 444, 216, 392, 285, 469

Find the median for this data.

Solution:

"




216, 285, 317, 375, 392, 444, 469, 496

n =8 (Even)
+
yg y§+1
2
yetys,,
2

___}’4+J’5
2

_ 375+ 392
===

Me =

= 383.5 , The median.
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%L (3) Find the median for the following results:

Classes fi
40 — 49 5
50 - 59 15
60 — 69 22
70—79 28
80 — 89 10
Solution:
Classes fi C.F F;
40 — 49 3 Less than 49 5
@ (1_5) Less than 59 @
60 — 69 22 Less than 69 42
70—79 28 Less than 79 70
80 — 89 10 Less than 89 80
5. f, =80




s
Median order (fas sl 45 ) = % =80 _ 10

Me =1L; +
’ fi

.10

[(Z?=1 fi)/2 + Fi] .

40-20
15

=50+ |

20
_50+T§'10

40
=50 +?

= 63.3333, The median

3. Mode: Jisiall

Assume that x4, x,, ..., x,, be a finite set of sample of size (n), then the

mode which denoted by (Mo) is:

1) For ungrouped data, the mode is the value repeated more than the other

values. The data may contain more than one mode, or the data may not

contain mode in it.

2) For grouped data, using the following express:

fi— fia ] .
Zfi_fi—l_fi+1 .

MO=Li+[

Where,

L;: is the lower limit for mode class.

fi: is the frequency for mode class (greatest frequency).

c: is the length for mode class.
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Example:

(1) Find the mode for the following samples:
A x;:—2,11,4,-3,7,13

B. x;:9,10,5,9,7,8,6,9,10, 4

C. x:2,0,3,1,2,4,2,5,4,1,0,4

Solution:

For (A) there no mode exists.
For (B) Mo = 9.
For (C) Mo = 2,4.

(2) Consider the following frequency distribution table which represents
particles (“lerwa) in five levels (b sius) of energy (Aall),

OS5 580 i 3 )

U
-~

Classes: 40-49 50-59 60-69 (70-

Frequency: 5 15 20 10

Find the mode. IS s

Solution: The greatest frequency is 30, then
ﬁ: = 30, ﬁ:_1 = 20, .fl‘+1 - 10

The mode class is 70 — 79, L; = 70, ¢ = 10.

M0=Li+

i — fi-
[Zﬁ - Fram fm]'c

30—-20
=70+ |gesommal 10

= 73.333, is the mode for the five levels of energy.
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1) If you have the following ungrouped data which represents a calibration
to measure sodium ratio:
25,28,7,13, 16,20, 12,7

Find the mean, median and mode.

2) This measures ratio was calibrated and the results were found as follows:
6.87, 6.84, 6.88, 6.85, 6.83, 6.88

Find the average, median and mode.

3) Calibration of potassium nitrate concentration Mg/L was performed by
using uv-vis and the data were found as follows:
Classes: 1.5-1.9 2-24 25-29 3-34 3.5-39 444 4549
Frequency: 2 1 4 15 10 5 3 {
i

Find the mean, median and mode.

4) The following results represent 40 measurments of Na:
Classes: 7-10 11-14 15-18 19-22 23-26 27-30

Frequency: 4 6 8 12 9 5

Find the mean, median and mode.



