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< Mathematical presentation:
It includes Measures of CERttal

o b

F_i%st:"igf[eas"ﬁ“i‘ﬁs )

Definitions:
(a) Statistic:
Is a descriptive measure

(b) Parameter:
Is a descriptive measure Com

puted from the data of a population.

Measures of Central Tendency:
d measures of central tendency (measures of location):

- The following are calle
Mean, Median, Mode.
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(1)The mean (arithmetic mean):
_ Is the most commonly used measure of central tendency.
_Tt is the sum of the numbers divided by the sample size.

The sample mean of a sample of size n is:
Taxi X tx ot Xa

¥ =
n n
; . 3 . E{-\lei
The mean of population with size Nis: P =="1—

Example:
let x; = 2,%3 = 3,X3 = 7,X4 = 6,xs =12

6

2';'13+7+6+12_

T X =i
henx = 5

- Mean is affected by extreme Values:(gutliers).
_ Tt has the same unit-of original data. A

gL o T ———
It is a number such that :half the _nu_r_r__lbens less than it and half the numbers
greater than it. When finding the

jedian it is-important to write the sample in
the ordered form. = il il S A

( It is not affetﬁi;ed by ext_feth yz{l}}ps: (less sensitive) J

Example:
Find the median of the following data sets:

(a)2,4.3,5,8,6,8. (b)4,6,7,8,1,2,8,9.

Solution:
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(a) Remember to re-arrange first from the smallest value to the largest (ex.
rewrite the sample in the ordered form):
2345688

1 1 o LR
We can use the following formula: %— to find median position, then:z; =4

Thus, median position is 4, so the median is 3.
(b) First re-arrange, then we havel 2 4678 89

Here, the number of values is gven so you can take the average of the middle

two values: 93;—7 =6.5

(3) The Mode:

A mode is a value that occurs w1th maxmmm frequency.

The data may have exactly one mode (ummodal) two modes (bimodal), or more
than two modes (multimodal) ;

Example:

Find the mode of the following data sets

(@)2,3,2,4,8,2. (h)y1,2,5, 35 2 1 i, 2 (©)1,3,4,7,6,10

Solution: ' :
(a) mode =2 & (b)ymode=Land 2/ N - (¢) No mode.

Example: ;
The following table contains: a list/of welghts n Kg of 10 _goats randomly

selected from Talal farm in-the-city if Trbid..

15 16 22 15 13
12 25 16 14 35

Find:
(a) Find the mode and median of the weights.
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Solution:

First we arrange the data:

12 13 14 15 15

16 16 22 25 35

Then:

mode = 15 and 16, median = 15.5

(b) The mean of the weights.

12+1’3+---+25+35

e 2T T =183
10

Important:

If data includes outliers, then it is better to use median not mean.

e

o

Example: r
Given the following data set, wgl_ﬁbh is be
s 8 9 12 100{
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Second: Measures of Dispersion (Variability)

It is the variation from the mean. (how far the values are from the mean)

-

_ Variation gives information on the spread or variability of data.

Variability measures include:

(1) Range: largest value minus smallest value
. R=xl—xs
- x[ is largest value, xs: is smallest value. ‘
- Range 1is very sensitive to the smallest and largest values (poor measure).

(2) The variance: o
1f we subtract the mean from each of its value, square the result and then adding
the squared difference and divide that by the sample size minus one.... The

result is equal to variance.
Sample variance for a sample of size n: ’

g2 = T (i
n—-1 - .
Note: Population variance is o% (sigma®).
Note: (n—1)is called Mﬁ .
(It means if we have; the mean.of 5. values:for exa__mplé,_ and we know 4 of them

then we can find the fifth missing value).

‘—_Remark: _ e = o - :
The sum of the deviations of the values from their mean is equal to Zero :

Y(xi—%)=0,for this reason we square-it. =~ °
, Example: AR S
letx, =2,%; = 3,%g="T,% = 6.X5 = 12
be a sample. Then:
24+3+7+6+12 B
e
Now, (3—5}-;{3~6}%—(?—6} t{6—-6)+{12—6)=0

as we noted in the remark above.
5/11
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Important:
We don't write a unit for the variance. (because it is squared)

R

(3) Standard deviation:
Standard deviation (s) for a sample:

s= T

Standard deviation (o) for a population:

o=

_ Standard deviation is commonly used.
_ Tt shows variation around the mear.
- Standard deviation has the same units as the original data.

Note: We can use calculator tg calculate the mean and standard deviation. (see
last page) =

(4) Coefficient of variation: (it is strong measure)
Coefficient of variation (C.V) for a sample:

cv=2am)

Properties of the COefﬁcieht of variation:
1. Useful for comparing the variability of two or more variables.
7.1t is independent of the unit of measurement. V4

3. Measures the relative variation. = .
4. always in percentage O

Example:
The following table contains a list of weights in Kg of 10 goats randomly

selected from Talal farm in the city of Irbid.
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15 16 22 15 13
12 25 16 14 35

Find:
(a) The range of the weights.
First we arrange the data: Y

15 16 33 35 35 L
"(4\&'/’
-\‘\0\‘ -

<

Range =35—12 = 23

(b) The mean of the weights.
124+ 13 +--+25+35
= 183
10

X =

(¢) The variance of the welghts
_(2- 18.3)% +
K 5 k‘

data.
The p™ percentile of a data?"
take on this value or Iess and

IS

value or more.

(5) Quartiles:
1% Quartile (Q1) = 25% Percentile,
i Quartile (Q2) = 50® Percentile = median,

g Quartile (Q3) = 75" Percentile.
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« The first quartile, Q,, is the value for which 25% of the observations are
smaller than it and 75% are larger than it.

«  Q, is the same as the median (50% are smaller, 50% are larger).

- Only 25% of the observations are greater than the third quartile.

Formulas to calculate Quartiles (it gives the position of the answer):

_n'+1
T4
2(n+1)
Ql=—7p
_3n+1)
S

Note: Calculation method is not_ihentioried in the slides.

(6) Interquartile range : QR =Q3 — Q1

IQR
Range

(7) Percent IQR = x100 ¢
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Questions

1) The sum of the deviations of the values from their mean is equal to:
a. one.
b. the standard deviation.
C. ZEro
d. the mean.

2) The mean, median, and mode are the most common measures of
dispersioﬁ.

a. True.

b. False

3) The only measure of central tendency that can be found for nominal data
is the: N

a. mean

b. median

c. mode

d. midrange

4) The measure of variation that is most afifected'by a few large or small
numbers is: 68

a. mean

b. median

c. mode
d. range

The number of rooms for 15 homes recently_ sold were: 8885987667777
Answer the following 3 questions:
5) What is the mean?

a. 8.0

b.7.0

c.6.0

d. 9.0

e.74
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6) What is the median?
a. 8.0
b. 7.0
c. 6.0
d.9.0 Z

7) What is the mode?
2.8.0 o
b. 7.0 N7
c. 6.0 o

d. 9.0

8) The is often the p
data have extreme values.
a. Mean
b. Median
c. Mode
d. Range

¥

10) The standard deviatiomis=™=""
a. 8.944
b. 4.062
c.13.2
d. 16.5
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11) The coefficient of variation is:
a. 72.66%
b. 81.24%
c. 26.4%
d. 33.0%

Answers Key

1 |c.zero

2 | b. False

3 | c.mode

4 | d. range

5 |e.74:

6 [b.7.0 .

7 |b.70 =
8 | b:Median'-
9 |d.16.5
10 | b.4.062

11 | bl 81.24%
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