
¨�A��� �Of��

Ty¶AO�³� �A�Ayb�� �y�m� ¤ |r�

P�l� ¤ , T�A� r\� ¨�Ayb�� �Fr�� r�w§ �y� .Ty¶AO�³� Tlsls�� �FC �S�±� ��

R , SPSS , Exel r�wybmk�� ���r� An�d�tF� �Ð� �hF�  wk§ �@¡ �� .TFAqm�� �A�Ayb�� �ym��

... Matlab,

¨�Ayb�� �y�mt�� 1.2

�\`m� _Aft�¯� �� , z�w�¤ T�R�¤ �AO�l� Yl� �wO��� w¡ |¤r`�� £@¡ �� �dh��

Cw} AnyW`� ¨t�� Ty�wRwm�� �Aynqt�� ��d�tF�¤ , Ty�¤±� �A�Ayb�� ¨�  w�wm�� �A�wl`m��

.���wl� Tq�AW�

Diagramme en bâtons AO`��  Ay� .1.1.2

�R¤ �t§ :TyF�r�� �A�AW� �b� �� �Ofnm�� ¨mk�� ry�tm�� �§Ew� AO`�� ¨�Ay� �Fr�� ��m§

.	y��rt�� Cw�� Yl� (��r��wt�� ¤�) �A�C±�¤ ,�}�wf�� Cw�� Yl� �yq��

:¨�At�� w�n�� Yl� Ah`§Ew� �¤d�  wk§ ¨t�� Ty¶AO�³� Tlsls�� S �kt� : 1 �A��

�AkJ±� 0 1 2 3 4 5 6 7 8

�C�rkt�� 11 1 12 3 13 10 15 3 20

.£A� �rh\§ S Tlsls� AO`�� ¨�Ay� �FC

15
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Diagramme en barres TWysb�� Ty�Ayb�� dm�±� .2.1.2

�� z�rt§ �y� , ¨FAF±� AhRru`� ¾Aq�¤ Tq�AWt� (�®yWtsm��) TWysb�� Ty�Ayb�� dm�±�

.�}�wf�� Cw�� Yl� Tl�mm�� ªAqn�� Yl� �®yWtsm�� ��

.TWysb�� Ty�Ayb�� dm�±� XW�� TWF�w� 1: �A�m�� �A�Ay� ¨�At�� ¨�Ayb�� �Fr�� ��m§ : 2 �A��

rks� rSy� dm�� T`�A�17�y¡�r�� ¨my¡�r� :ÐAtF±�
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TWysb�� Ty�Ayb�� dm�±�

Histogramme ©C�rkt�� �Cdm�� .3.1.2

, A�d� ¨Sm�� �b� �k�¤ , Tlsls�� �§Ew� �Rw§ ©@�� ¨�Ayb�� �y�mt�� w¡ ©C�rkt�� �Cdm��

Ci. l’amplitude T·� T`s� �§r`� ºAW�� ©C¤rS�� ��

:  d`�� Ci = ]ai, ai+1] , T·fl� Amplitude T`F ¨ms� : 1.1.2 �§r`�

hi = ai+1 − ai.

: Ty�At�� ��wW��� �bt� ©C�rkt�� �Cdm�� ºAK�³¤

.Ci �A·fl� ai Tflt�m�� T§d��� �A§Ahn�� �}�wf��Cw�� Yl� �S� .1

�y¡�r�� ¨my¡�r� :ÐAtF±�18rks� rSy� dm�� T`�A�



Ty¶AO�³� �A�Ayb�� �y�m� ¤ |r� .¨�A��� �Of��¨�Ayb�� �y�mt�� .1.2

©E�wm�� ºz�l�  wk§ �y�� ,	y��rt�� Cw�m� ÀE�w� �yWts� ,T·� �k� , �Fr� �wq� .2

��� �� 	FAnt� �yWtsm�� T�As�  �¤ T·f�� T`s� Aq�AW� ¾¯wV �}�wf�� Cw�m�

.T·� �� Tym¡� �y�mt� �@¡¤ ,T·f��

.Ci T·f�� �� ���wt§ ©@�� �yWtsm�� Yl�� ni ��C�rkt�� Tmy� �S� .3

. : 1 T\�®�

Ah�As� �t§ i = 1, 2, ..., k ,Ci T·fl� (  rt�� T�A�� ¤�) T�A�� �� ���wt§ �yWts� �� �Af�C� .1

TWF�w�

di =
fi
hi
,

 �� T�A��� £@¡ ¨� Ci. T·f�� T`F hi ¤ la fréquence partielle ¨¶z���   rt�� w¡ fi �y�

¨¡ Si �yWtsm�� �@¡ �WF T�As�

Si = hiHi,

.�yWtsm�� �Af�C� ¨¡ Hi �y�

�� TbFAnt� Hi �A�Af�C�  wk�  � 	�§ ¤� ,ni zy��rt�� �� TbFAnt� k �WF±�  wk�  � 	�§ .2

.i �� ��� �� �y�� c �A� �An¡  � ¨n`§ �@¡¤ ,di T�A�k��

Si = cni.

¸�Ak§ �@¡

hiHi = cnfiHi = cndi

:T�A�k�� P�l§ ��A��� rWs�� �y� Ty�At�� �A�Ayb�� �kt��¤ : 3 �A��

rm`�� Ci [18− 19] ]19− 20] ]20− 21] ]21− 22] ]22− 23]

��C�rkt�� ni 1 10 3 2 1

T`s�� hi 1 1 1 1 1

T�A�k�� di% 5.9 58.8 17.7 11.7 5.9

:w¡ £@¡ �A�Ayb�� Tlsls� ¨�Ayb�� �Fr��

rks� rSy� dm�� T`�A�19�y¡�r�� ¨my¡�r� :ÐAtF±�



¨�Ayb�� �y�mt�� .1.2Ty¶AO�³� �A�Ayb�� �y�m� ¤ |r� .¨�A��� �Of��

18
–

19

19
–

20

20
–

21

21
–

22

22
–

23

10

20

30

40

50

60

�� �yWts� �� �Af�C� 	FAnt§ , T�A��� £@¡ ¨� 1 þ� T§¤As� hi �A`s�� �ym� ,An¡ : 2 T\�®�

.¢� Tl�Aqm�� T·f�� ���

(�¯µA�) �s�� 	s� A� T�¤ ¨� Tl�A`�� «wq�� �§Ew� ��m§ ¨�At�� �¤d��� : 1 �§rm�

70/65 65/60 60/50 50/40 40/30 30/25 25/20 20/15 15/10 CAm�±� �A·�

15 15 50 80 130 90 105 70 10 �Am`��  d�

.�¤d��� �@h� (��Om��) �d`m�� ,C�rkt�� d�¤� �

.T�A��� £@¡ ¨� ©C�rkt�� �Cdm�� Ay�Ay� ��� �

�þþ���

��C�rkt�� �y�Ot� An`�d§ A� �@¡¤ ,T§¤Ast� ry� �A·f�� ��wV�  �� T§�db�� �� T\��A� �km§

�y¡�r�� ¨my¡�r� :ÐAtF±�20rks� rSy� dm�� T`�A�
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.��wnm�� 
As� ¤� ©C�rkt�� �Cdm�� �FC ��� �� Tyl}±�

70/65 65/60 60/50 50/40 40/30 30/25 25/20 20/15 15/10 CAm�±� �A·�

15 15 50 80 130 90 105 70 10 ¨l}±� C�rkt��

5 5 10 10 10 5 5 5 5 hiT·f�� �wV

3 3 5 8 13 18 21 14 2 ��Om�� C�rkt��

0.0053 0.0053 0.0088 0.014 0.023 0.032 0.037 0.025 0.0035 fi
hi
T�A�k��

Amny� 40− 30 T·f�� ���w§ w¡¤ 130 (�y�Ot�� �b�)  A� C�rk� rb��  � T�A��� £@¡ ¨� T\�®� �km§

.25− 20 T·f�� ���w§ w¡¤ 21 (�y�Ot�� d`�) �b}�
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rks� rSy� dm�� T`�A�21�y¡�r�� ¨my¡�r� :ÐAtF±�
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Diagramme Partiel ¨¶z��� XW�m�� .4.1.2

 � ºAn�tFA� ,¨�Ayb�� �Fr�� Tq§rV Hfn� Diagramme Partiel ¨¶z��� XW�m�� ºAK�� �t§

�y�m� w¡ Ahn� |r���¤ , Ci T·fl� fi Ty¶z��� ��  rt�� TWF�w� A¡ryy�� �t§ ni ��C�rkt��

.Ty¶z��� ��r��wt�� �¤d�

��As�� 3: �A�m�� ¨� �A�Ayb�� Tlsls� ¨¶z��� ¨�Ayb�� �Fr�� : 4 �A��

Ci rm`�� [18− 19] ]19− 20] ]20− 21] ]21− 22] ]22− 23]

fi Ty¶z��� ��r��wt�� 0.05 0.58 0.17 0.11 0.05
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�y¡�r�� ¨my¡�r� :ÐAtF±�22rks� rSy� dm�� T`�A�
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�§Ewt�� T�� ¤� ��Aktm�� XW�m�� .5.1.2

w¡ , F z�r�A� Ah� z�r§ ¨t�� Fonction de répartition X ry�tml� �§Ewt�� T�� ¨ms� : 2.1.2 �§r`�

, R �� x Tny`� Tmy� �k� ��r§ ©@��¤ , [0, 1] �A�m�� w�� R Tyqyq���  �d�±� T�wm�� �� �ybWt��

: x Tmy� �� Ahy� ry�tm�� Tmy� �q� ¨t�� Ty¶AO�³� T�wm�m�� Y�� �ymtnm��  �r�±� Tbs�

F (x) = P (X ≤ x).

�q�§ (b > a) �y� ,b ¤ a �y� X  wk§  � �Amt��  �� , ��m�A�¤

P (a < X < b) = F (b)− F (a).

�¤d� �y�mt� �d�ts§ ©@�� ¨�Ayb�� �Fr�� w¡ �§Ewt�� T�� ¤� ��Aktm�� ¨�Ayb�� �Fr��

,�}�wf�� Cw�� Yl� �S� , rmts� ry�t�  w�¤ T�A� ¨� ¢¶AK�³¤ .Tym��rt�� ��  rt��  A§E

les fréquences cumulées Tym��rt�� ��  rt�� 	y��rt�� Cw�m�� Yl�¤ Ci �A·f� ai� ��rV±�

:Ty�At�� Tq§rW�A� Fi

Tq��wm�� i = 1, 2, ..., k �y�Mi = (ai+1, Fi), TWqn�� �y`� Ci =]ai, ai+1] T·� �� ��� �� 1.

Ah�

M ′
0 = (a0, 0). TWqn�� �y`� 2.

Tmyqts� �Wq� ªAqn�� �� �y� X�r� 3.

.rmts� T�� Yl� �O�n� �ymy�� Yl� 1 þ�A�¤ CAsy�� Yl� 0 þ�  dm� 4.

��As�� 3 �A�ml� �§Ewt�� T�� Yn�n� �Rw� ¨l§ Amy�

rks� rSy� dm�� T`�A�23�y¡�r�� ¨my¡�r� :ÐAtF±�
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d§�ztm�� Tym��rt�� ��  rt��

les d§�ztm�� Tym��rt�� ��  rt�� �R¤ �t§ ,TlOfnm�� Tymk�� ��ry�tml� Tbsn�A�

Tyq�� T`Wq� TWq� �� d§dm� �t§ �� ,	y��rt�� Cw�� Yl� fréquences cumulées croissantes

. fonction en escalier Ty�C T�� Yl� �wO�l�

rF� 100 þ� 15 �F  ¤ �AfV±�  d� ��m� ¨t�� Ty�At�� TWysb�� Ty¶AO�³� Tlsls�� �kt� : 5 �A��

:A� T§r� ¨�

�AfV±�  d� 0 1 2 3 4 5 6 7

��C�rkt��  d� 7 23 40 13 11 3 2 1

�§Ewt�� T�� .Distribution de la série statistique Ty¶AO�³� Tlsls�� �§Ew� �¤d��� �@¡ Yms§

:¨¡ �A�m�� �@¡ ¨� Cw�@m�� Tlslsl�

�y¡�r�� ¨my¡�r� :ÐAtF±�24rks� rSy� dm�� T`�A�
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Diagramme circulaire Ty�Ayb�� r¶d�A� �y�mt�� .6.1.2

T�CAq� º�r��� �ms§ ¯¤ ,(	`} A§rO� ry�O�� T§¤�z�� º�r�) A§rO� �A`� ry� �y�mt�� �@¡

.T·þ� ��   rt� Tqy� 

xAyq� ,   r� ¤� T§w·� Tbs� ¤� C�rk� �� Tq�AW� «wF �yl� A� , ©r¶� XW�� ºAK�³

.TbFAnt� T§¤�E

 A�¤ �A·f�� �� k  d� Ty¶AO�³� Tlslsl� �A�¤ n w¡ ��C�rkt�� �wm��  A� �Ð�

©r¶�d�� XW�m�� �� Ani A§�¤z�� 
As� �t§ ¢��� .ni ©C�rkt��  d`�� i = 1, 2, ..., k T·� �k�

:Ty�At�� d�Aq�A�

Ani =
ni

n
· 360◦

rks� rSy� dm�� T`�A�25�y¡�r�� ¨my¡�r� :ÐAtF±�
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��� Yl� A¾ Amt�� , �yls� Tylm� 90 �ynOt� �wq� ,�¶ASb�� �yls� ¤ �qn� T�rJ ¨� : 6 �A��

:¨�At�� �¤d��� ¨� Ahyl� �O�tm�� �¶Atn�� �S� A§�¤z�� 
As� d�A� �Am`tF�� .T�wqnm�� �¶ASb��

�����  d� % T�A�k�� T�Cd�A� T§¤�z�� T§¤�z��

m3 �®y}wt�� % 0.01 	§rqt� 0.01 	§rqt� T§¤�z�� ���rt�A�

[0; 10[ 14 15.56 56.02 56.02

[10; 20[ 20 22.22 79.99 136.00

[20; 30[ 40 44.44 159.98 295.99

[30; 40[ 9 10.00 36.00 331.99

[40; 50] 7 7.78 28.01 360.00

�wþþm�m�� 90 100.00 360.00

7.78%
[40-50]

10%

[30-40[

44.44%

[20-30[

22.22%

[10-20[

15.56%

[0-10[

Bôıtes à moustaches �¤dnO�� XW�� .7.1.2

Box & þ� Tm�r� ¨¡¤ ,Bôıtes à moustaches ¨�¤dnO�� �Fr�� ¤� �¤dnO�� XW��  �

 � �km§ .¨WyW�� �kK� �§Ewt�� �y�mt� TUKEY (1977) þ� ��rt�� ¨¡ , Whiskers Plot

.��ºAO�²�  r�m�� �y¡Afm�� T�CAqm� TlyF¤ ¨�Ayb�� �Fr�� �@¡  wk§

Tny`� T§ d`�� �yq�� �� T�wm�m� ¨�Ayb�� �y�mtl� Tq§rV w¡ �¤dnO�� XW�� : 3.1.2 �§r`�

�y�Âr�� , «r�O�� Tmyq�� :¨¡¤ Tny`l�  d�m�� Hm��� Ty¶AO�³� �yq�� �y�m� �®� �� Ty¶AO��

�y¡�r�� ¨my¡�r� :ÐAtF±�26rks� rSy� dm�� T`�A�
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Y�� ¾AS§� ryK§  � �¤dnO�� XW�m� �km§¤ .Ym\`�� Tmyq��¤ ,Q3 Yl�±� �y�Âr�� ,Q2 XyFw�� ,Q1 Y� ±�

.ÄÐAJ ¾Amy� A¡CAbt�� �� ¨t�� Tny`�� ��º�r�

@�±�  ¤ �� Tflt�� ��rhm� �y� �A�®t�¯� ¢y�rV¤ �¤dnO�A� ¨�Ayb�� �y�mt�� rh\§

Tyqyq��� �yql� �y�m� w¡ r�� Yn`m� ��rhm��� £@h� ¨�Amt�¯� �Ewt�� �AyRr� �� ©��

.�Amt�¯� �§Ew� �� T�tnts� �yq� ®y�m� Hy�¤ Tny`l�

�¤dnO�� ¨� Tflt�m�� �A�Asm�� rh\� ,Tq§rW�� £@h� Tym�r�� �yq�� T�wm�� �y�m� dn�

,�yql� T§z�rm�� T�zn�� ¤� tKt�� T�C ��� T�wm�m�� £@¡ ��zym� T�wm�m�A� QA���

�kK� �¤dnO�� �FC �km§ .ÐAK�� �yq�� d§d�� �� �km� Am� ,Tny`�� ¨� º�wt�¯� T�C ¤

.© w�A� ¤� ¨q��

: Ty�At�� ��wW��� �Ab��� �¤dnO�� XW�� �ykK� �t§

.Q3 −Q1 ¢�wV ��r� �Fr� 1.

La médiane ¨�As��� XFwtm�� TWq� ¨� A§ wm� ��rm�� �sq� 2.

�A�m�� �mR  A`q�  Atl��¤ �yq�� T�wm�� ¨� Tmy� r�}�¤ rb�� ¨q�� X�� ��m� 3.

.Q3 + 1.5(Q3 −Q1)

d��� Tmy� �� �q� ¨t�� �A�Ayb�� Tmyq� YO�±� d��� w¡ ©wl`�� 
CAK�� x�C �y�m� ¤ 4.

.Q3 − 1.5(Q3 −Q1) �A�ml� ©wl`��

.∗ TWF�w� �hly�m� �ty� , �¤dnO�� 
C�wJ ��ry`J �A�� �CA�  �r�±� {`�  A� �Ð� 5.

Méd

Q1 Q3

x̄

IQ

1.5*IQ

3*IQ

1.5*IQ

3*IQ

*∗

�¤dnO�� XW��

Ty�At�� Ty¶AO�³� Tlslsl� �¤dnO�� XW�� ¸Knn� : 7 �A��

rks� rSy� dm�� T`�A�27�y¡�r�� ¨my¡�r� :ÐAtF±�
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1 2 1 5 4 10 7 15 9 8 9 9

¨�At�� P�lm�� Yl� �O�t� ¯¤�

«r�O�� Tmyq�� 1

Q1 3

¨�As��� XyFw�� 7.5

¨�As��� XFwtm�� 6.25

Q3 9

«wOq�� Tmyq�� 15

IQ 6

Q3 + 1.5IQ 18

Q3 − 1.5IQ 0

©wl`�� 
CAK�� 15

¨lfs�� 
CAK�� 1

�kK�� ¨� Am�  Ayb�� �FC �yWts� ¢n� ¤

0 2 4 6 8 10 12 14 16

0.6

0.8
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1.2

1.4
1 2

7

9 15

tK� �� dy� rk� �A�Ayb�� �� T�wm�� �k� Ty�¤dnO�� �AWW�m�� T�CAq� ¨W`� : 3 T\�®�

.(La moyenne XFwtm�� �� �S�� 	�A��� ¨� rbt`§ ©@��) XyFw�� CwO� �� , �A�Ayb��

�y¡�r�� ¨my¡�r� :ÐAtF±�28rks� rSy� dm�� T`�A�



T�wtf� �§CAm�

2 ��C �§CAmt�� TlslF 2.2

:¨�At�� �¤d��� Yl� AnlO�t� TqJ �k� �r���  d� A�@�� , ry�} TqWn� ¨� : 1 �§rm�

6 5 4 3 2 1 �r���  d�

26 40 62 98 70 51 �qK��  d�

.AO`��  Ay� ��d�tFA� Tq�As�� �AyW`m�� Ay�Ay� ��� −1

.��C�rktl� �§Ewt�� T�� Yn�n� �FC� �� Tym��rt�� ��C�rkt�� 	s�� −2

.��r��wt�� �§Ew� T�� Yn�n�¤ ��r�wtl� AO`�� XW�� �FC� −3

�þþ���

AO`�� XW�m� ¨�Ayb�� �y�mt�� −1

29
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��C�rktl� AO`�� XW��

Tym��rt�� ��C�rkt�� 
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26 40 62 98 70 51 ��C�rkt��

0.075 0.116 0.179 0.283 0.202 0.147 ��r��wt��
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Symbol CAys� ©rtK� 15 þ� Ty�¤z�� T�A��� xCd� , �§wstl� Ty¶AOqtF� TF�C �®� : 2 �§rm�

:Ty�At�� Tlsls�� Yl� �O�� .Algeria

i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Xi C M D V V M D M M C D M D M C

C = Célibataire, M = Mariée D = Divorcé et V = Veuf.

?¢�AkJ� ¨¡ A� ?TF�Cd�� dy� ry�tm�� w¡ A� −1

.ry�tm�� �@h� ��r��wt�� �§Ew�¤ ��C�rkt�� �§Ew� d�¤� −2

.AO`�� XW�� ��d�tFA� T�EAntm�� Tym��rt�� ��r��wt�� �§Ew� ¾Ay�Ay� ��� −3

rks� rSy� dm�� T`�A�33�y¡�r�� ¨my¡�r� :ÐAtF±�
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�lW� , �¤zt� , 
z�� :�AkJ� ��C� ��  wkt�¤ , �§rtKml� Ty�¤z�� T�A��� w¡ x¤Cdm�� ry�tm�� −1

.��C� ¤

��C�rkt�� �§Ew� (� −2

V D M C �kK��

2 4 6 3 ni ��C�rkt��

��r��wt�� �§Ew� (


V D M C �kK��

0.13 0.27 0.4 0.2 fi ��r��wt��

.TO�Antm�� Tym��rt�� ��r��wt�� �§Ewt� AO`�� XW�� TWF�w� �y�mt�� −3

�y¡�r�� ¨my¡�r� :ÐAtF±�34rks� rSy� dm�� T`�A�
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Céli
ba

ta
ire

M
ar

ié
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