e number summary.

Outliers.
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(number of values below x)+05
' x-100%

Percentile = : _ -
- Total numb_er of values

Example 1:

A teacher gives a 20 — point test to 10 students. The scores are:
18,15,12,6,8,2,3,5,20,10

Find: the percentile rank of score of 12.

Solutmn\

Arrange the data from low to high

2,3.5,.6,8,10,{12{,15,18,20
Percentile = o l(;) 5 x 100% = 65%.
. A student whose score was 12 better than 65% of the class.
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* Arrange the value corresponding to a given percentile

n.p |
100

Aipee Lygie Lol ALE Logll i 1 C =

Where: n is total number of values
- P is percentile. |
P Al s el dadll an g8 5 Al @;“J =l 320 @uc s C s K
L g2l ddll el 3 C 2aall 550 daall J;L@M e C <alS 13

e
P Kpaill 3B} Tl 558 bl

T Tt r e T

| b E 'L .- 3 /‘; | .‘\A
shas-li— Oluplly —— 183 432401
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‘s
g

From example 1:

Find the value corresponding to percentile 25%.

Arrange the data........... -
2,3,5,6,8,10,12,15,18,20
- nxp - 10 x 25
daill i g C= = =25
100 [ =
e If: C is not whole number ——— l ———
Round it up to the next whole number i g=2t)) saad o
—_— | ’
.. C=3 (Third) \3@’0‘ ol S

S ot S, . - —— . -

.. The value 5 corresponding to 25%
Find the value corresponding to percentile 60 %

2,3,5,6,8,[ 101, 121-15,18,20

. nxp 10 x 60
il i i C= = =6
' 100 100

e If: C is whole number

Use the value halfway between C and C + 1

10+ 12

5

= 11 .. corresponding to 60%

.. Anyone scoring 11 is better than 60% of the class.

— 0566664790
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Q Q2 Qs

NN 7S S/ s

5
s

S S e
¥ ¥
Outliers = . Outliers

li ' Q_E_Ig_rﬁ_}ﬁgg divide the distribution into four groups
separated by Q; , Q, Q5.
e (), is the median

e Inter quartile range: IQR = Q; — Q,

Mean ,
¢ / / Mode . }
o ;-‘.- B ‘,—3“(.)—;—. me:ﬁc-z.nj
o Skew:SK= _______ - OR S K= __
S ' 'I e _.S_- -
| PN S
\ L!l_s Saly By J" o] Nfu-“
" Standard Deviation
| %)
_ s N
Where X = == and S 1
n n—1

e MidQ= _Q,+0Q;

L 0566664790 —— sua>\~Olply — leALSAAD!-QuUI —
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Example:

For the values . .

33,27,51,30,31,23,38,40,42, 43,29
 Find: Q; , Q», Q5 , IQR , mid Q and Skew.

* Arrange the data from low to hlgh \_,J;L‘,J bl (g 55 *
Q:

| 23"27?29,3‘0,31 331 ,38,40,42,43 51

*Qy (Median) =§§\
* QL9 " Qs =42)
*IQR = Q; — Q, =42 — 29 ={13)

Q1 + Q3 29+42 \
* Mid Q = = =35.5)
2 2 T

N

- — x
*To find skew ; we find x = 2 = 21%2 = 35.181

2
% — (ZX) 14307 — O8D

and S = = 1L —3832

n—1 11-1
. 3(x —med) 3 (35.1818 —33) N

- SK = = fo 79

S 832 > 0
&P
. Skew to the right. | "'=1‘:-='
| =

= )
L— 0566664790 sbas-| - Oy — (814 fap ol —
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3 (X - median) |}

: SK=
T S

T oy

(1) Symmetric ~ : if ~ SK=0

Mean = median = mode

| Skew to the right: if SK>0

Mode < median < mean

| @Skéw to the left: if S K <0

Mean < median < mode

Example:

o Ifthe mean=4and mode =2 = Mode K Medn
then the distribution is : right skew. |

¢ [fthe mode =8 and median =5 =3 MQJ'J'W < Mo:c‘fe
then the distribution is : left skew..

- A A
o If the mean, median and mode are equal ¥~ L ev VL)

the distribution is: Symmetric.

5 )
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® Inasvmmetrcal distributron, the data values are
evenly distributed on both sides of the mean.

[mean=medran=modd | 2

E

...... “\\“- -
A
~ e A

. s
SR
3

N
At A,
S

4 - 3 o
i %\%ﬁ .“":“\ TR “‘:-:'rs ._ &k.‘\'\‘\\x '

SRRSARRINNNNASS N

@ [n a positivelv skewed or naht skewed distribution,
the majonty of the data values fall to the left of the
mean and cluster at the lower end of the chbtnbutlon

mode<med1an<mean

2 o

=y
R N
5 =w\.%\§

S

7
s, 72
i
L

@ Ina negatively skew edor left skewed distrmbution,
“the majority of the data values fall to the right of
the mean and cluster at the upper end of the distribution

Fmean<median<mods

L— 0566664790
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Distribution Shapes

(a) Bell-shaped

(¢) J-shaped - (d) Reverse J-shaped

AY

(e) Right—skewed (f) Left-skewed.

¥4

(g) Bimodal (h) U-shaped

_e
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Exercises:

Find: Q,, Q,, Q;, IQR , mid Q and Skew.

For the value.

22,50,15,18,6,13,12,5

If: the number of data set is 6

and the mean is 8

* Find the sum of the data values.

For the'-f.ollowing data set:

79 ,83,86,90,96,100

th

i Find the value corresponding to the 60 percentile

Find the five number summary for the following data

10,6,12,2,16,20, 14

If the variance is 36..

Find the standard deviation.

/. ¢
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Example:

Check the following data set for outliers.

5,6,12,13,15,18,22,50.

* Qy (median) =

1

*Q
*Q3=

Qi Q2 Q;
1 If |
. 9 20 ‘
' A\ \d ,
Q= L5(TaR) @z +1-5(IQR)
= 9 =15 L) = 204+ L5(\\ )

The value 50 is outside the interval [=7.5 , 36.5)

.. 50 it can be considered an outlier.

. ————:
m—

L 0566664790
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¢ Five — number summary of the data set:

The lowest value of the data set.

The first quartile Q;.
(3) The median Q,.

(4) The third quartile Qs.

(5) The highest value of the data set.

Example:
Construct a box Plot for the data.

33,38,43,30,29,40,51,27,23,31

Solution:

Arrange the data from low to high:

23 .27 ,, 30,31 [331 38,40 ,43,51
Q2

A, oy
L ? ' 33 - 42 H
23 ] 1
¥ - H
} ] I | I I | |
20 25 30 35 40 45 50 55
e The distribution is right skew.
e The distribution is symmetric — — Box —l caaiia 3 Q; byl IS 1Y @
o The distribution is right skew | | Oeedl 4ga Box 0 Jala ).ASSJI dalial s 1y @

« The distribution is left skew | Dbl dea Box I Jaly S dsluall culS 1Y @
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Example:
Use the box plot to find:

¢ ‘ -——¢

49 S0 5t - 52 53 54 55 56 57

@ This distribution is positive or negative skew.

N

| @ Q=51
@ Q,=55
Median: Q, = 52

(DI1R=0Q;-Q,=55-51=4

@ Min. Value = 49,
. Max. Value = 57.

, @Thé distribution is : right skew

— 0566664790
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