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Corresponds to the number of individuals in !

: — %
the class or the count of how many times

that value appears.

ni : the number of individuals who have the

same xi, is called partial count of xi.

\
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A survey carried out in a village concerns the number of

children, the results are given by this table:
i 0 1 2 3 4 5 6
ni(Count) 33 17 43 62 28 38 29 \

We have: ®: all families, i: a family, X : Number of children

Q(%I’ dependent children per family. We note ‘X the number-of

s .

\\, per family © )
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: J = * \\
= 1
i Jn this example, 28 is the number of families that have 4 |
|
% children. -
: i
: xi 0 1 2 3 5 6 -

' i(Count) 33 17 43 62 38 29

o ni(Count) \I\
i |
: 1
: |
| 1
\ @ 7
\9\ Se ’_\a o 9 ____________________ //
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j > Cumulative Count (N ) A

This is the total number of individuals in Jﬁb&

population, it corresponds to the sum of all

partial counts.

N=nl+n2+n3+--..4+ni =3¢  ni

_______________________________



o Example :

Jn the previous example, we have N =250

Xi 0] 1 2 3 4 5 6

pn o o O o O o o S

- mas s s - EEEN BN S BEE BEEE BEEE BEEE BEEE BN BN B BN BN BEEE SN B B B G G e e e .

P
ni(Gount) 33 17 43 62 28 38 29 250 .



Q%:;Jt represents the ratio of the count (ni) by
the total count (N).

I
I
I
|
|
|
I
° |
|
|
1
I
I
\

R e e R e R R e e R R e e R R R R e e e R e

Partial Frequency (fi) 2

_____
~

~ (0< fi<11)
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j Example. ‘ L
T . ‘
| ‘We take the previous example, |
: |
- ® QY.
! i 0 1 2 3 4 5 6 N
I
' ni(Count) 33 17 43 62 28 38 29 250
I
: ﬁ 33 17 43 62 28 38 29 250 |
: 250 250 250 250 250 250 250 250
. (Frequency) |
| 0132 0,068 0172 0248 O0OM2 0452 OM6 1 |
I
{ :
/
/

Mo ° — o @, - g



R ) Cumulative Frequency (Fi) ° 2o
! For each value xi, we set by definition :
! Fi=f14+f2+ 3+--- ...... + fi
% f f f f al

VBN

|
I
I
I
I
I
I
I
I
I
Fori=1, The cumulahve frequencg of order'l is ¥1 = f1. !
I
I
I
I
I
I

I
I
I
I
I
I
I
' Fori=2, The cumulative frequency increasing of order 2 is ¥2 = f1 + f2
I
I
I
I
\
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0132 0,068 04172 0,248 0112 04152 0,116 1
Fi=}fi 0132 0,2 0,372 0,62 0,732 0,884 1

(¢ \\
j Examplea,.: ‘ L
T . ‘
| ‘We take the previous example, |
: !
! Xi 0 1 2 3 4 5 6 N
I
' ni(Count) 33 17 43 62 28 38 29 250 |
I
: ﬁ 33 17 43 62 28 38 29 250 |
| 250 250 250 250 250 250 250 250
. (Frequency) |
! :
: !
' I
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Percentage <
‘We can replace fi by fi x 100 which then

—2
represents a percentage.

Ex: f1=0,132
f1%=0,132*100=13,2%
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> Comprehension exercise W

The number of rooms in two hundred apartments with four rooms has been

recorded. The following table was obtained: )

Calculate frequencies and cumulative frequencies.

Xi 1 2 3 4 Total
Nni 50 6/ /70 13 N=200
fi 0,25 0,335 0,35 0,065 F=1
fi% 25 33,5 35 6,5 100
Fi=Yfi 0,25 0,585 0,935 1
- I 2N
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eStatistical tables:
«—Q 2

The statistical table of a discrete variable will be:

The statistical table of a continuous variable will |
be: |

Xi (Variable) x1 X2 X3 x4 X5

ni (Counts) nl n2 n3 n4 n5
fi

f1 f2 f3 f4 f5

(Frequencies)

o R — o Emm Eam EEm o EEE EE o S EE EE e e e EE e O e Em e Em == =m P



R e e R e R R e e R R e e R R R R e e e R e

7 o N

Remark: By convention, the upper bound of a cI#gs
is excluded from this class, except for the last class

|

I

I

. . I

it is always closed. — %,
I

I

I

Classes [a-b] [b-c[ [c-d] [d-e[ [e-f] :
ni (Counts) nl n2 n3 n4 n5 :
I

fi (Frequencies) f1 f2 f3 f4 5 |
I

I

I

I
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! a. Pie (circle) chart:

1
|
A pie chart, sometimes called a circle chart, is a way of summarizing a :
«—2 )
|

|

|

|

|

set of nominal data or displaying the different values of a glv‘en
variable (e.g. percentage distribution). Jn This type of chart, the
modalities are represented by an angular sector of a disk (or half-disk), |

the angle of which is proportional to the count or frequency. do, vve:
make a cross product to kRnow the angle of each sector. Jn the case of E

a complete disk, we have the following correspondences: '
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A,, 1. Case of a qualitative variable  a. Pie(circle) chart,

7 NAOOT)---2-—- 360° bi =2 +360° = CP xni = fi*360°
RS 0i :
, . : o _ 360 |
‘,&) We can use the coefficient of proportionality: CP = > 09, |
I
[
: Variable  x, X, X3 X4 Total Coefficient
I
| Count n, n, Nz N4 N of |
I
' frequency  fi= /N fo=n,/N  fz=ng/N = Fo=ny/N 1 proportionali
| 0,=n*C® 0,=n,*CP 0,=n*CP 0,=n,*CP ty |
| Angles 360° !
: =f,*360° =£,"360° =f:*360° =f,*360° CP=360/N :
|

{
©
V.



A,, 1. Case of a qualitative variable  a. Pie(circle) chart:

/ Example 13 :°

¥

\

The study regime was studied on a sample of 200 pupils from a high

<«

school, the results obtained are as follows:

Make the Graphical Representation of this data in pie chart using

frequencies.

W

______

Education regime | External Jnternal Half boarder

i\{ umber of pupils 720 50 20

Frequency fi 70/200=0.35 50/200=0.25 80/200=0.4

= — 0 @,\

— e o o e o e S e e S e S e M e M S o =



A,, 1. Case of a qualitative variable  a. Pie (circle) chart:.

/
/

¥

Example 13 :° W
To make the pie chart of this data using frequencies, we must calculate |
the frequencies and the different angles 6i of each sector. |
A—— 360° Bi=ni/N*360°i*360° <
ni -------- di !
01=f1*360°=0.35*360°=126°, 02=£2*360°=0.25*360°=90°, :
03=3*360°=0.4*360°=144 |
Education regime | External Jdnternal Half boarder :
i\{ umber of pupils 720 50 20 |
I
Frequency fi 70/200=0.35 50/200=0.25 80/200=0.4 :
N — ) @,\

______

— e o o e o e S e e S e S e M e M S o =



Jx 1. Case of a qualitative variable  a. Pie(circle) chart:
. o S

I
Pie chart
| Externes Lidnternes w ®emi-pensionnaire

. B

1

|

|

|

|

| 40% (144°) | 35% (126°) | !
|

25% (90°) !
S/ |

|

l

|

\ ‘Flgure 2.1: Pie chart shown the study regime of 200 pupils from @\
Fa — a hlgh schyol IR

_______________________________
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———————— 1. Case of a qualitative variable------ - _

b. Organ r;ipes:
We put the modalities on the x-axis, arbitrarily. We cargy
rectangles on the y-axis (vertically or horizontally) whose
length is proportional to the counts, or frequencies, of

each modality.
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A/ 1. Case of a qualitative variable  b.Organ pipes-~.
/" Example14 :° W
A survey conducted in 2015 in Algiers on the distribution of blood

‘I&) groups yielded the following results: <« i
 Blood A 8 A8 0 :

' groups i
. Counts 219 123 78 242 |

\‘2 — 0 @,\



Jx 1. Case of a qualitative variable  b.Organpipes - -

/
/

.

\

300
250
200
150
100
50
0]

Counts

Figure. 2.2: Organ pipes shown the distribution of blood groups.

______

o

\
AR
\

219

i

242 «-9

78|

A

8 A8 O
Blood groups

— e o o e o e S e e S e S e M e M S o =
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' c. Band chart:
C&th consists to represent each modality in the scm&X

' vertical band by a slice whose height corresponds to its

frequency percentage.

g EEE I S o o o —
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J 1. Case of a qualitative variable

/ Example 15 :
: The sales made by a car manufacturing company during the years

\

2000 and 2004 are as follows:

b. Band chart — ~

N\
\

\

9/"llehlcles

2000 2004

ni fi Nni fi
Two doors 800 800/5000=0.16 | 1600 0.23
¥our doors 1500 0.3 2000 0.28
Five seats 1700 0.34 900 0.13
Lux Model 1000 0.2 2500 0.36
total 5000 1 7000 1

N_———



J/ 1. Case of a qualitative variable  b.8andchart- - -

LTI TTT I eI B8 T 1
/7

o

o 120
100

.1 Two doors i Four dggrgsr S Five seats LIl.ux Model

Figure. 2.3: Band chart shown the sales made by a car

manufacturing company.
o) @,\

______

\
AR
\

\_‘ _ « X

| —

|

2000 2004
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/
' a. Oiscrete variable:

%%Bar chart: We associate a vertical segment whose height is proportional E

| the known value (count or frequency).

ni ou fi
A

 /

0 1 2 3 4 5 6




J _2.Case of a quantitative variable  a siscrete variable ~

> A\

’ Example 16 :° {‘? \
! Here is the distribution of marks of a test marked out of 5 for a class. :
X Marks 1 2 3 4 5 |
| | Count 2 4 3 7 8 :
| |
| |
| |
| |
| = |
| - |

* 3 |

| |
| |
| |
| 1 2 3 4 5 |
I MARKS

| @\
\

v Figure.214: Bar chart shown e marks of a test marked out 7

\ /

« &



2. Case of a quantitative variable-----_

/ . ]
/ a. Continuous variable;

%

I
I
I
|
|
|
I
|
|
|
1
I
I
\

Histogram:

\
SR
\

|
I
I
A histogram is a pictorial representation of the numerical dqtag_\yitPlﬂ

|
rectangular bars whose bases are the classes, and whose areas are equal te

the class frequencies (or counts). 1

e

10

w0

mouf,

O =2 N Wk 000 N

(Lol [Lz. Lo [LiLal

S - . O S B B B B B B B B B BEE B Bae e e e e e s

Classes @\
7/
P



A 2. Case of a quantitative variable- b .continuous variable. _

/
|
|

|
%? The classes will be represented on the x-axis, and above Q 3.

I
I
I
|
|
|
I
|
|
|
1
I
I
\

/ o

a, Equal Class sizes:

H lstogram')? \

each of them, we draw a rectangle whose area is proportional

0 Aclassis a bounding interval [b, b, [

o Theclass centeris: C = T

e

|
I
I
I
I
I
I
I
to the associated frequency fi or the count ni. |
I
I
I
I
I
I
I
I

b+b1

1
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J 2. Case of a quantitative variable - - b, Continuous variable

Histogram Equal Class 5|zes N

o

We consider the age of the inhabitants of a neighborhood.

Classes [10-15] | [15-20[ | [20-25[ | [25-30[ | [30-35]
ni (Counts) 20 10 5 15 10
fi (Frequencies) 0.33 0.16 0.08 0.25 0.16
ai (Class size) 5 5 5 5 5

~ "\—3 o

e

o Emm Eam EEm o EEE EE o S EE EE e e e EE e O e Em e Em == =m P
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I
I
|
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I
|
|
I
|
|
|
|
I
I



J 2. Case of a quantitative variable - b, Continuous variable

° Histogram Equal Class sizes 5> \

«—Q

Count ni

10 15 20 25 30 35
Classes

LIV el (]
\

-

Figure. 2.5: Histogram shown the age of the inhabitants in a neighborho@.\



A 2. Case of a quantitative variable- - -b.continuous variable

, ) H |stogram s
/

' b, Unequal Class sizes:

[
% The classes will be represented on the x-axis, and above each of them, Al

draw a rectangle whose area is proportional to

O The rectified frequency fi’ or the rectified count ni’.
O The density of frequency or the density of counts.
rectified count (ni") and frequency (fi") are computed by using the following

formula:;

I
|
l
I
|
|
I
|
>
|
|
|
| Minimum class size * Frequency (or count) of the class
\

Rectified frequency (or count) =

\ Class size
R ~ — 0 @,\

o R — o Emm Eam EEm o EEE EE o S EE EE e e e EE e O e Em e Em == =m P



A 2. Case of a quantitative variable - - -bContinuous variable

) o Hlstogram \
/ \
! b, Unequal Class sizes:

%éou The density of the count (di): it is used for a count histogram, tgek

height of the rectangle corresponding to class i is therefore given

by: di =

ai

fi

ai

1
|
|
|
|
|
|
|
|
|
|
I
|
|
|
histogram; it is given by: di = :
|

|
|
|
|
|
|
: o The density of the frequency (di): it is used for a frequency
|
I
|
|
|
\
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J 2. Case of a quantitative variable - - b, Continuous variable

Histogram unequal Class 5|zes. \

o

We consider the age of the inhabitants of a neighborhood.

Classes [11-15[ | [15-25] | [25-30[ | [30-37[ | [37-50]
ni (Counts) 20 10 5 15 10
fi (Frequencies) 0.33 0.16 0.08 0.25 0.16
ai (Class size) 4 10 5 7 13
4 % 20 4 %10 445 4 % 15 4510
ni’ (Rectified ni) 4 10 o= 4 7 13
= 20 =4 = 8.5
~ ’—\_a (o)

e

o Emm Eam EEm o EEE EE o S EE EE e e e EE e O e Em e Em == =m P
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/\ 2. Case of a quantitative variable- -b, continuous variable

o Histogram unequal Class 5|zes' et
25

o]
o

)

Rectified count ni'
= =
o @]

S5

Liddd L LLLISel | |
g \

e

Classes

\



————— 2. Case of a quantitative variable--------_
o {:? \\

c, Sturges Rule: (Transform the discrete quantitative variable into a
continuous quantitative variable)

—Q 2
Jn case we have more than 20 modalities, we should use too many

noise in a dataset. By chance, we can use a method known as
oturges’ Rule to determine number of classes to use in a histogram or

|

I

I

I

I

I

I
bins in the graphical representations, we may just be visualizing the :
|

I

I

I

I
frequency distribution table. Class formation involves transforming |
I

data into continuous distribution.
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For grouping data (for quantitative variable), we should respect these:

<«

points:
O The number of classes should be between five and twenty classes.
O Each piece of data must belong to one, and only one, class.

O Whenever feasible, all classes should have the same width (class

|
|
|
|
|
I
|
|
. !
size). :
|



o ﬂ? \
oSturge’s Rule: k =1+ 3.322logN \
R: Number of Classes (Rounded to the nearest integer)

N: Total number of observations «—Q N

. 5 2]
The classes are chosen of equal class sizes interval: a = P

a: class size
E: range

E= Xmax - Xmin (®ifference Between Largest and smallest
Observation)
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/
/

Example 19:

Train classes for these observations:

160 150 159 151 163

149 154 153 163 140

158 155 163 159 157
152 164 158 153 162
165 157 174 158 171
156 159 162 152 158
162 158 156 171 164



/
| Sturges Rule: R=1+3.322 logN=1 + (3,322 log 50)

|
v E
%’ a: class size, a = —

=R e

mEm mm mm Em Em Em o Em o e .

= 6,64= about 7 classes.!

k ‘S-Q-)\. |
| |
| €: Range, E= Xmax -Xmin =174 -140 = 34 |
| |
B3 _ 5.12~5 :
AT T 664 :
| |
| Classes | [140-145[ | [145-150[ | [150-155[ | [155-160[ | [160-165] | [165-170[ | [170-175[
|

e
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|
|
I
|
|
|
1
I
I
\

R R R e e

The polygon (counts or frequencies) is made from the

bar chart or histogram. Jt is a broken line which join§~tﬁét

sides of the successive rectangles of the histogram.

upper points of the bars or the midpoints of the upper |

_____
~
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| at the top of the stick of the first value (x1) and ends with the top of
the stick of the last value (xf). 2L

g EEE I D N N N O M O

fi or ni

70
60
) 50
40 A
30
20 4

10

0

e

N\
\
/ ¥or the discrete variable, the polygon of counts or frequencies sta#g \

Polygon of counts-

— | or frequencies

1
0

1

2 3 4
xi

Polygon for discrete variable @,\
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4,
0’0

&

/

For the conjinuous variable, the polygon of counts or frequenaes begins with: * N

‘0 Equal Class sizes: We start and end the polygon with (a/2) and the widths of the

bars are equal.

I
|
I
I
I

/

O Unequal Class sizes: We start the polygon with (a1/2) and end it with (af/Z%&HQil

the widths of the bars are unequal.

{

/

AN

Polygon of counts or

frequencies

= P V| S () (i (R ) ) e S e S R R

01234567?”(:‘]"35‘5‘“‘"

3141516 17 1819 7

<Polggon for countinuous variable @\

————————————————————————



’A ) [
/ a, iscrete variable : W

. . . . . ‘
For a discrete variable the cumulative curve of frequencies or counts is
I

I
I
I
%’ represented by steps (stairs) curve. Jt's a continuous curve on thelefy. |

1 .

0.8

' Figure. 2.7: Jncreasing cumulative curve for discrete variable. @
) — o -
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Cumulative Curves - -, discrete variable

/Example 20> w
l,ength (m) X, 71 74 77 80 83 Total
Counts (ni) 6 17 41 27 9

Cumulative Count (Ni)

e

Frequencies (fi)
Cumulative
frequencies (¥i)
A O

o Emm Eam EEm o EEE EE o S EE EE e e e EE e O e Em e Em == =m P
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Cumulative Curves - -, discrete variable

"

- - N

/Example 20> SN

|

Length (m) X | 74 77 80 | 83 | Total |:

I

Counts (ni) 6 17 41 27 9 100 |

I

Cumulative Count (Ni) | 6 23 64 91 100 |

I

Frequencies (fi) 0.06 | 0417 0.41 0.27 | 0.09 1 |

I

I

. I

o G 0.06| 023 | 064 | 091 1 !

frequencies (¥Fi) |
% D>

e
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/Example 20>

0.64 s

023 }

006

091 1

Cumulative Curves - -, discrete variable

\
SR
\

«—Q

D

71 74 77 80 83

Length (»

Figure. 2.8: Jncreasing frequencies cumulative curve for the

e

variable length. @\



/A ) [
/b, Continuous variable : W

! The cumulative curve of a continuous variable is obtained by plotting the

| points whose x-coordinates represent the upper bound of each class and the
% y-coordinates the corresponding cumulative frequencies or counts, and ther
connecting these points by line segments.

Fonction de répartition

I
I
I
|
|
|
I
|
|
|
1
I
I
\

\

~ o
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b, Continuous varlable :

' The cumulative count curve can be thought of as the graph of a
%9 function, called the cumulative count function and designated bg d&

I
I
I
|
|
|
I
|
|
|
1
I
I
\

defined on R and with values in the interval [0, n].

N:

x = Nx)

Similarly, the cumulative frequency curve can be thought of as the

graph of a function, called the cumulative frequency function and

\
|
|
|
|
|
I
|

E — [0,n] !
I
|
|
I
|
|
I
|
|

denoted by F(x), defined on R and with values in the interval [0, 1].:

e

F:

E — [0,1]

X F(x) @,\
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' Example 21:

%&; ‘We consider the age of the inhabitants of a neighborhood.

g EEE I D N N N O M O

Classes
ni (Counts)
Ni (Cumulative

Count)
fi (Frequencies)
Fi

e

20

Cumulative Curves - - - - - —————__

b, Continuous variable ;
n \

«—9

[11-15] [15-25[ [25-30[ [30-37[ [37-50] Total

1
|
|
|
|
|
|
10 5 15 10 60 |
|
|
I
|
|
|
|
|
|

o Emm Eam EEm o EEE EE o S EE EE e e e EE e O e Em e Em == =m P



LU )

/
|

e

Cumulative Curves _ )
b, Continuous variaut\)'le :

P mm mm o Em o e = -

\

Example 21: }
‘We consider the age of the inhabitants of a neighborhood. N :
“— X 1

Classes [11-15[ | [15-25[ | [25-30[ | [30-37[ | [37-50] | Total :
ni (Counts) 20 10 5 f 15 1OT 60 I
Ni (Gumulative 20 30 35 / 50 60 :
Count) :
fi (Frequencies) 0.34 l 0.17 0.08 0.25 0.6 1 :
Fi 034 | 051 4 0.59 0.84 J 1 :
¥(x) 034| 051 0.59 0.8 1 |

e
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------------- Cumulative Curves - - - - - __
o b, Continuous variable ;
1,2 -
1
0,8 «— L
i 0,6
0,4
0,2
0
0 10 20 30 40 50 60 70

Xi

Figure. 2.10: dncreasing frequencies cumulative curve.

o R — o Emm Eam EEm o EEE EE o S EE EE e e e EE e O e Em e Em == =m P

\



	Diapositive 1 Part A : Statistics 
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25
	Diapositive 26
	Diapositive 27
	Diapositive 28
	Diapositive 29
	Diapositive 30
	Diapositive 31
	Diapositive 32
	Diapositive 33
	Diapositive 34
	Diapositive 35
	Diapositive 36
	Diapositive 37
	Diapositive 38
	Diapositive 39
	Diapositive 40
	Diapositive 41
	Diapositive 42
	Diapositive 43
	Diapositive 44
	Diapositive 45
	Diapositive 46
	Diapositive 47
	Diapositive 48
	Diapositive 49
	Diapositive 50
	Diapositive 51
	Diapositive 52
	Diapositive 53
	Diapositive 54

