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1- MEASURES OF CENRTRAL TENDENCY:
14 38 pal) de i) (B -

1. Mean = average (swal) b giall
2. Median  luwl)
3. Mode Jisiall

sum of values divided by total number of that values.
It is used only with quantitative data.
Qe e L guda (Qldliiall) @la dall £ gana o pluad) Jaw glall Ciy a5
(u) 4 3en painall Jas gia Laiy (X)) 4 3y dad) Jas 5

(J)siall g Jasus 511 g Jans giiall) Culia EBU5 (2 g

Find the mean 2, 9, 4
SOL.

_ X
Mean = )(:Z :2+9+4:1_5:5

n 3 3

FIND THE VALUE OF X IF YOU HAVE 2, X, 9, the mean of these value equal to 5.
SOL: vy s 24X+ 114x=15

T n 3 x=15-11=4

LIS g Lo luall L 55 day cililand) Ja g5 311 dall) g2

Find the median to these values: 2, 5,9, 7, 3

SOL.: first step we should arrange the value as sending or descending order.
Arranging data 2, 3,5,7,9

Then the median equal to 5 (the value in the middle of values)

Find the medianto 2,5,9, 7,3, 12
Arranging data: 2, 3,5,7,9, 12
Then the median equal to:

\9}
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MODE: J) sl

Is the value which having a higher frequency.

Lo gud gl 1SS SV Al 1ady jas

EXAMPLE 1:
Find the mode: 6, 7, 2, 6, 5
SOL.: Mode = 6 (we say data having unimodal)

EXAMPLE 2:
Find the mode 6, 7,2, 6, 5, 7
mode = 6, 7 (bimodal)

+)aa i dage Aaada
Jlsiall Baa g pacd clilud) aa) g JI gia caliladl (\S 1)
Slsiall Ll and (J1sie V) Oall gie ciliall 1S 1))
Jlsial) Badmia cand Cpall gia (pa iSH il (S 1)
one mode - - - unimodal

two mode ---- bimodal
three mode --- multimodal
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2- MEASURES OF VARIATIONS:
1IN uuilia Ll

midrange (2= )

(S* A Jap sl cplsh) variance Cubal)

(S A e 4wl Qi) ad)) standard deviation s bsal) il 23!
(C.V 4 ja) coefficient of variation <iUaY) Jalaa
LSBUAY) Gunla and N | (punliall

Midrange: gl sl

Midrange = highest value + lowest value

2
Find the midrange for 2, 9, 4
Midrange = highest value + lowest value =2+9 =5.5
2 2

VARIANCE: ¢t
zﬁjzﬁ

g2 _ n SZZZ(X—)?)Z
n-1 OR n—1
Where X is mean (average)
_ . G bm‘
Find the variance to 2, 4, 9 éw e..\.u / \
o 0502180703
)
NI
n-1
X X2
2 4
4 16
9 81
Sum 15 Sum 101

S? = n___ 3 13
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STANDARD DEVIATION: s bzall Gl o)
SOl (e 1) jdad) g sady

Definition: Is the square root of variance.

n-1

S

Find the standard deviation for 2, 4, 9

DX —M 101 (15)

S = n__ 3 _/13=361
n—1 3-1

COEFFICIENT OF VARIATION: <i3aY) Jalaa

Used to compare between two phenomena (i.e. age and salary).

M&SJ(*H.‘JJJJWJW;O#“JM‘)JLM}LBQ.*&JM?M&QL
uﬁ&gﬁ\jﬂ@)@-ﬂ\db&lmﬁdﬁeﬁcM\MﬂAuhMéJW\d‘ﬂm
LAY Y A eSS st Aabl) g Lagn A5 Bl A3 (pa g ol 5 d) Ja gl
C.\/zixl()()%
X

Find C.V for 2, 4, 9.

We find X =5,and S=3.61 , then

CV = %XIOO% = 3.01

The average age of the employees at a certain company is 30 years with standard
deviation of 5 years ; the average salary of the employees is $40.000 with standard
deviation of $ 5.000. which one has more variation age or income ?

age  CV = x100% =—-x100 = 16.67%
X 30

x100 =72.2%

salary CV = ix 100% = ﬂx 100 =12.5%
X 40000

Then age has more variation.
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REMARKS: 4 dage 4d3ada
1. MEAN < MEDIAN < MODE

Then the distribution has a negative skewed or skewed to the left.

2. MODE < MEDIAN < MEAN

Then the distribution has a positive skewed or skewed to the right.

3. MODE = MEDIAN = MEAN

Then the distribution is symmetrical.

) el g Jas gl g ( alead) Ja glal) Ot ABDal)

Dbl e (55t @5l 8 U siall g Jasaa sl (e A JB sbasad) Jans siall IS 1) )
Ol A (o st @ sl () 10 el Aad ST i) Jass giall S 1) Y

Jilaie ans a5 58 8 I siall 5 Japas gll 5 laad) T giall (5 gl 1) - Y

3- MEASURES OF POSITIONS: gl gall (puilia WG

1. STANDARD SCORE 4 jlgzall 4 ) . AL ‘
2. QUARTILES el Y Léw N / ‘ 1

SLOUTLIER i o 0502180703 J\ s

STANDARD SCORE:

X=X
S

z

EXAMPLEL:
If the mean of a set of data is 19 and 23.5 has z-sore of 0.75, then the standard
deviation must be?

SOL.:
X=235and X=19,Z=0.75, S=7?

7 _ X =X

S
075 — 23.5-19
0.758 =45 , = ﬁ =
0.75

EXAMPLE 2:

The mean of marks in test A is 80 and the standard deviation is 5,

if student get 70 in this test.

His relative position (z-score) in this exam is:

A)6 B) 36 0)-3 D) -2
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If the student in question (EXAMPLE 2) has a z-score = -1 in test B, one can say
about his relative position that:

A- B better is better than A

B- information are not sufficient

C- Test (A) better than test (B)

D- Test (A) is similar to test (B)

2. QUARTILES <tsl ¥

Q2 A4 &l s Q1 J¥) gl (A g aluadl EDE ) cililnd) andi A1) adll) Lgy My g
Q3@m$&j\3ck§mj\w3&3

Quartile divided the data into 4 groups.

Quartiles are denoted by Q1, Q2 , and Q3.

The second quartile (Q2) is median.

3. OUTLIER 53Lal) dadl)
An outlier is an extremely high or an extremely how data value when compared with
the rest of the data values.
Bllaral) cililull dpenilly iy Aol g g dad JB) o) dad ol 4 33LAY) dajdl))
Ll Cra 2SU (068 32 g3 (819 ¢ B3l ol (I8 (90 a Al g L) AT (S g
(¥ a LAY daddl)
Inter Quartile Range = - =Q3-0Q1
OR - sl

To determine whether a data value can considered as an outlier:

1. computer Q1 and Q3.

2. Find the IQR = Q3 — Q1

3. Compute 1.5 * IQR

4. Compute Q1 - 1.5 * IQR & Q3 + 1.5 * IQR

To determine whether a data value can be considered as an outlier.

5. Compare the data value with Q1 - 1.5 * IQR & Q3 + 1.5 * IQR
Ifx<QIl-1.5*IQR or x>Q3+ 1.5 * IQR then x is considered as outlier.

EXAMPLE 1: Given the dataset 5, 6, 12, 13, 15, 18, 22, 50 Find the outlier ?
¢ BALEL) dadl) alay) c gllaall

First of all we should arrange data , our data is already arranged.

Arranging of data : 5, 6, 12, 13, 15, 18, 22, 50

Q2=(13+15)2=14

Ql1=(6+12)2=9

Q3= (18+22)/2=20

IQR=Q3-Q1=20-9=11

1.5*IQR=15*11=16.5

Ql-1.5*IQR=9-16.5=-7.5

Q3+15*IQR=20+16.5=36.5

Our range is -7.5 36.5
Then 50 is out of this range, then 50 is outlier.
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4- EXPLORATORY DATA ANALYSIS:

Stem and leaf plot: ) s¥) s Glud)

EXAMPLE 1:

If you have the following data 20, 32, 13, 14, 43, 02, 57, 23, 36, 32, 25, 31, 33, 32,
44, 32, 52, 44, 51, 45.

Alud) cililall 3) 0¥ 9 (laad) pLEIL 2B 2 Y JUia

Construct a stem and leaf for the data.

SOL. Jal)

First step we must arranging data as following: - LS Las bl Lt 5§ clibnd) o4 2 3¥
02, 13, 14, 20, 23, 25, 31, 32, 32, 32, 32, 33, 36, 43, 44, 44, 45, 51, 52, 57

Stem Leaf
0 2
1 3 4
2 0 3 5
3 1 2 2 2 2 3 6
4 3 4 4 5
5 1 2 7

BOX PLOT GRAPH: ! 52 (S 5} dan

To draw Box plot graph we find Q1, Q2, and Q3 minimum and maximum value
as following: Ul g AUl g Jo¥) a ) dlag) g (3 9dikall a

EXAMPLE 1:

Given the data set 5, 6, 12, 13, 15, 18, 22, 50 construct Box plot ?

First of all we should arrange data , our data is already arranged.

Arranging of data : 5, 6, 12, 13, 15, 18, 22, 50

Q2 =(13+15)2=14

Ql1=(6+12)2=9

Q3=(18+22)/2=20

Q1=9 Q2 =14 Q3=20

Min. =5 Max. =50
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RIS > s sl

1.

el

6.

If the median is near the center of the box, the distribution is

approximately symmetric.
Alilatia el cilild) ol Chaailal) 8 Q2 Jasu gl S 13

. if the median fall to the left of the center of the box, the

distribution is positively skewed.

Ol dga gila g o5l G ¢ Jlead) (8 Q2 dase sl (S 1)

if the median fall to the right of the center of the box, the
distribution is negatively skewed.

Seal) dga gila a5l (U8 ¢ Gaanll (A Q2 Jasa gl (S 1)

If the lines are about the same length, the distribution is
approximately symmetric.

(il 2553l G Gl ghuaia (3 giiaal) (B ok (B Uadd) Ol 13

If the right line is larger than the left line, the distribution is
positively skewed.

A slia gl 8 (g gatuall Jlow Jadd) (pa yuSi (3 gaiuall Cpag Jadd) IS 1Y)

L)

7. If the left line is larger than the right line , the distribution is

negatively skewed.

A sila gl (8§ gaiial) Crag Jadd) (e ST (5 gl s Jadd) 1S 1Y)

Dl
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