
��A��� �Of��

d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO��

¨� �AyRA§C Ty�A��� Tns�� �s� 
®W�� �§Ew� �Rw� ¨t�� Ty�At�� Ty¶AO�³� Tlsls�� �kt� : 1 �A��

.1998 Tns� ­rks� T`�A�

rm`�� ��C�rkt��

[18− 19] 1

]19− 20] 10

]20− 21] 3

]21− 22] 2

]22− 23] 1

�wm�m�� 17

.Ty¶AO�³� Tlsls�� �§Ew� �¤d� w¡ ¤

��AW�� ��Ð Tlslsl� xi Tflt�� Tmy� n An§d� , TlOfn� ��ry�t� ��Ð Tlsls� Tbsn�A�

.Ci =]ai, ai + 1] Ah� z�r� ¨t��¤ Tflt�� T·� k ¤ , ¨qyq���

�ymSt� ¨t�� Y�¤±� T·f�� ºAn�tFA� Ci = [ai, ai + 1[ �kK�� �@h� T`�rm�� x�w�±�  wktF

Ayl`�� T§d��� Tmyq�� ��C � �tyF T�A��� £@¡ ¨�¤ �Ðwmn�� �� ��Ð ry� ¤� Ah� Y� ±� d���

. ­ry�±� T·f�� ¨�

.ni ��r� TWb�r� Ci T·� �� .�A·� 5 d�w� , £®�� :1 ��As�� �A�m�� ¨� : 2 �A��
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Ty¶z��� ��r��wt�� ¤� ��r��wt�� �¤d� .1.3d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��

��  rt��¤ ��C�rkt�� ¨�Am�� d§d�� Annkm§ ,�Ofnm�� ry�tm�� T�A� ¨� Am� , ��m�A�¤

.TO�Antm�� Tym��rt�� ��  rt��¤ ­d§�ztm�� Tym��rt�� ��  rt��¤ Ty¶z���

n =
k∑

i=1

ni.

:An§d� £®�� :1 ��As�� �A�m�� ¨� : 3 �A��

n = 1 + 10 + 3 + 2 + 1 = 17.

��C�rkt�� ¨�Am��

Ty¶z��� ��r��wt�� ¤� ��r��wt�� �¤d� 1.3

T� A`m�A� ,ry�tml� Ci T·fl� fi r��wt�� 
As� �t§

fi =
ni

n
.

:w¡ r��wt�� �¤d� , £®�� :1 �A�m�� ¨� : 1 �A��

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

fi (%) ��r��wt�� 5.9 58.8 17.7 11.7 5.9 100

d§�ztm�� Tym��rt�� ��r��wt�� �¤d� .1.1.3

:Ty�At�� T�yO�� TWF�w� Fi d§�ztm�� ¨m��rt�� r��wt�� 
As� �t§ ,ry�tm�� �� Ci T·� �k�

Fi =
∑
j≤i

fj.

:w¡ d§�ztm�� ¨m��rt�� r��wt�� �¤d� , £®�� :1 �A�m�� ¨� : 2 �A��

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

Fi (%) d§�ztm�� ¨m��rt�� r��wt�� 5.9 64.7 82.4 94.1 100

�y¡�r�� ¨my¡�r� :ÐAtF±�38­rks� rSy� dm�� T`�A�



d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��T§z�rm�� T�zn�� Hy§Aq� .2.3

P�Antm�� Tym��rt�� ��r��wt�� �¤d� .2.1.3

:Ty�At�� T�yO�� TWF�w� Gi P�Antm�� ¨m��rt�� r��wt�� 
As� �t§ ,ry�tm�� �� Ci T·� �k�

Gi = 1− Fi,

�y�

Gi = 100− Fi

.T§w·m�� 	sn�A� Fi ºAW�� �� �Ð�

:w¡ P�Antm�� ¨m��rt�� r��wt�� �¤d� , £®�� :1 �A�m�� ¨� : 3 �A��

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

Gi (%) P�Antm�� ¨m��rt�� r��wt�� 94.1 35.3 17.6 5.9 0

��r��wtl� (T§w·� 	sn� A¡¦AW�� �� �Ð� 100 ¤�) 1 ¾Am¶� ¨¡ ­ry�±� Tmyq�� F : 1 T\�®�

.­d§�ztm�� Tym��rt��

.TO�Antm�� Tym��rt�� ��r��wtl� Tbsn�A� 0 ¾Am¶� ¨¡ ­ry�±� Tmyq�� F

T§z�rm�� T�zn�� Hy§Aq� 2.3

XFwtm�� :¨¡ T§z�rm�� T�zn�� Hy§Aq� �¡�¤ . �§Ewt�� ��w� Y�� T§z�rm�� T�zn�� ryK�

Yn`m� ) �A`mt�ml� Tbsn�A� Hy§Aqm�� £@¡ xAyq� �wq� �wF¤ .��wnm�� , XyFw�� ,¨�As���

�A`mt�m�� �� T�w�s� �Any`� Tbsn�A�¤ (TF�Cd�� �Rw� r}An`�� �ym� �mK� �A�wm��

:¨l§ A� Yl� d�As� Hy§Aq� ¨¡¤ .T�wbm�� ry� �A�Ayb��¤ T�wbm�� �A�Aybl� Tbsn�A� ��@�¤

,Ty¶AO�³� �A�Ayb�� ��� 	y�r� �� ryb`t�� F

.¨¶AO�³� ry�tm�� £A��� T�r`� F

.�A�Ayb�� Ah� d�w� ¨t�� �yq�� T�r`�¤  d�� xAyq� dn� �A�Ayb��  Ak� �R¤ Y�� A� wq§ �@¡

­rks� rSy� dm�� T`�A�39�y¡�r�� ¨my¡�r� :ÐAtF±�



T§z�rm�� T�zn�� Hy§Aq� .2.3d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��

Maximum & minimum «wOq�� �yq�� .1.2.3

la Tmy� r�}�) Y� ±� d���¤ (la plus grande valeur Tmy� rb��) ©wl`�� d��� An� r�w� Ah��

�@¡ .valeurs aberrantes T�rWt� �y� AS§�  wk�  � �km§ ¨t�� �A�Ayb�� ¨� (plus petite valeur

Max Yl�±� d��� :TWF�w� �hl�m� .�A�m�� �ybF Yl� �A�wFrl� xAyq� d§d�t� An� �ms§

.(minimum) Min Y� ±� d��� ¤� (maximum)

Min = min
i

(xi) , Max = max
i

(xi) .

La moyenne ¨�As��� XFwtm�� .2.2.3

�Äd`m�� ¾A�Ay��¤ ,¨�As��� XFw�� ¤� ,La moyenne arithmétique ¨�As��� XFwtm�� : 1.2.3 �§r`�

�y� Tyq� Yl� �k��� Ah�®� �� �km§¤ T�wm�� �y� Ah�w� �m�t� Tmy� w¡ ºAO�³�¤ �AyRA§r�� ¨�

A�� , (wy� ¨�A�wy�� �¤r���) µ z�r§ A� �mt�m� .¨�As��� XFwtm�� ¨¡ Tmyq�� £@¡  wkt� ,T�wm�m��

.X z�r�A� ¢� z�ry� A� Tny`� ¨�As��� XFwtm��

�wm�� w¡ µ ¨�As��� XFwtm�� ,�Ofn� ry�t� ��Ð TWys� Ty¶AO�� TlslF ��� �� : 2.2.3 �§r`�

:r�� Yn`m� .Ah� ¨�Am�³�  d`�� Yl� A�wsq� �yq�� ��

µ =
1

n

k∑
i=1

nixi.

�wm�� w¡ ¨�As��� XFwtm��  wk§ , (rmts� ¤�) ¨qyq� ry�t� ��Ð TWys� Ty¶AO�� Tlsls� Tbsn�A� ¤

«r�� ­CAb`�¤ .(modalités �AkJ±�  d�) �A·f��  d� Yl� ¾A�wsq� �A·f�� z��r�

µ =
1

n

k∑
i=1

ni

(
ai + ai+1

2

)
,

Xb�rm��  d`�� w¡ ni ¤ ,ry�tml� Tflt�m�� Ci =]ai, ai+1] ¨��wt�� Yl� �A·f��) �yq��  d� w¡ k �y�

.��C�rkt�� ¤�  �r�±�  d� ¨�Am�� w¡ n ¤ (¨��wt�� Yl� �A·f��) �yq�� £@h�

:An§d� ; �Of�� T§�d� �� :5 ¤ :1 Tl��±� ��d�tF�� : 1 �A��

�y¡�r�� ¨my¡�r� :ÐAtF±�40­rks� rSy� dm�� T`�A�



d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��T§z�rm�� T�zn�� Hy§Aq� .2.3

:TlOfnm�� Tlsls�� ��� �� •

µ =
7 · 0 + 23 · 1 + 40 · 2 + 13 · 3 + 11 · 4 + 3 · 5 + 2 · 6 + 1 · 7

100

= 2.2

' .�fV 2

:­rmtsm�� Tlsls�� A�� •

µ =
1 · 18.5 + 10 · 19.5 + 3 · 20.5 + 2 · 21.5 + 1 · 22.5

17

= TnF 20.0294

' �A§� 10 ¤ TnF 20

.A�¤d`� ¨�As��� AhþWFwt�  A� �Ð� ,­z�rmtm�� Tlsls�� �F� �lW§¤ : 1 T\�®�

Moyenne harmonique ¨q��wt�� XFwtm�� .3.2.3

Tmyq�� ¨ms� An��� xi 6= 0  A��Ð� : 3.2.3 �§r`�

H =
n∑n

i=1 1/xi

.¨q��wt�� XFwtm�A�

T�As\�� 10 :¨l§ Am� ���rm�� £@¡ �A�rF �lb� rt�wly� 100 �� ���r� 4 ��C �Wq§ : 1 �§rm�

?¢t�rF XFwt�  A� �ÐA� .T�As\�� 20 , T�As\�� 40 , T�As\�� 30 ,

�þþ���

20¤ �A�AF 3 þ� Ty�A���¤ ,�A�AF 10 þ� Y�¤±� Tl�rm�� �m�� d� ��Cd��  �� Xys� 
As��

¨� �� 400 ¢�wm�� A� YW� ��@� .�A�AF 5 þ� T`��r��¤ , Tqy� 30¤ �yt�As� T��A���¤ , Tqy� 

10 + 3h20 + 2h30 + 5h = 20h50 = T�AF 20.8333,

:¨¡ VM TWFwtm�� ¢t�rF

VM =
400

20.8333
= T�As�A\��19.2.
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T§z�rm�� T�zn�� Hy§Aq� .2.3d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��

¢yl� �O�� , �A�rsl� ¨�As��� XFwtm�� 
As�� Anm� �Ð� F

x =
10 + 30 + 40 + 20

4
= T�As�A\��25.

�A�rsl� ¨q��wt�� XFwtm�� ,¢n� ¤ F

H =
4

1

10
+

1

30
+

1

40
+

1

20

= T�As�A\��19.2.

.T�rs�� XFwt� 
As�� TbFAnm�� Tq§rW�� w¡ ¨q��wt�� XFwtm��  �� ¨�At�A�¤

H

Moyenne géométrique ¨Fdnh�� XFwtm�� .4.2.3

X = {Xi}1≤i≤n �y� ,n ∈ N∗ (Taille) ����� ��Ð TlOfnm�� Tymk�� Ty¶AO�³� Tlsls��X �ky�

.Xi > 0 An§d� 1 ≤ i ≤ n ,i �y�}  d� �� ��� ��

:¨l§ Am� �r`� XG z�r�A� ¢� z�r� ©@�� X ry�tml� ¨Fdnh�� XFwtm�� : 4.2.3 �§r`�

XG =

(
n∏

i=1

Xi

)1/n

= (X1X2...Xn)1/n .

:¨�At�� �kK�� Yl� 	tk§ X ¨Fdnh�� XFwtm��  �� ni C�rkt� rh\§ Xi �kJ ��  � T�A� ¨�

XG =

(
n∏

i=1

Xni
i

)1/n

= (Xn1
1 Xn2

2 ...Xnn
n )1/n ,

.n = n1 + n2 + ...+ nn �y�

¨�At�� ©C�rkt�� �¤d��� ¨� ­AW`m�� Ty¶AO�³� Tlsls�� �kt� : 2 �A��

�kK�� 1 2 3

��C�rkt�� 1 2 4

:¨�At�� �kK�A� YW`� Tlsls�� £@h� ¨Fdnh�� XFwtm��

XG =
(
112234

) 1
1+2+4 = 2.2837

�y¡�r�� ¨my¡�r� :ÐAtF±�42­rks� rSy� dm�� T`�A�



d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��T§z�rm�� T�zn�� Hy§Aq� .2.3

Médiane XyFw�� .5.2.3

�§Ewt�� T�� Tmy� Ahy� �lb� ¨t�� xi Tmyq�� w¡ XyFw��  �� , T§r\n�� Ty�An�� �� : 5.2.3 �§r`�

.(50%) ¤� 0.5 (Ah� ��Aktm�� ¨WyW�t�� �Fr�� ¤�)

�yq�� T�wm�� �ysq� �kmm�� �� �`�§ �y� .¢�w� �� d§r� XyFw�� ,AyqybW� �k�


As� dn� (50%) ¤� 0.5 Tmyq�� Yl� �q� A� �C A� �k�¤ .T�Asm�� ¨� �y§¤Ast� �§�z� Y��

.­d§�ztm�� Tym��rt�� ��r��wt��

XyFwl� ¨qybWt�� 
As���

, (¨�Am�³�  d`�� w¡ n) �A�Ayb�� �ym� CAbt�¯� ¨� �S� ,TlOfn� Ty¶AO�� TlslF T�A� ¨�

Yl� �O�� , (xi Tmyql� ni ) C�rk� �An¡  A� w� Yt�

x1,x2, ..., xn.

Tb�r� TlslF Yl� �O�� , ©d�AO� 	y�rt� �yq�� £@¡ Er� d`�

X(1), X(2), ..., X(n).

�yt�A� An§d� �tn§ T�A��� £@¡ ¨�

¨¡ XyFw�� Tmy� T�A��� £@¡ ¨� © r� n Am� F

XyFw�� = X(n+1
2 ),

¨¡ XyFw�� Tmy� T�A��� £@¡ ¨� ¨�¤E n Am� F

XyFw�� =
X(n

2 ) +X(n
2
+1)

2
.

Ty�At�� Tlsls�� �kt� : 3 �A��

15, 8, 12, 11, 5, 7, 9.

:AnyW`§ A§d�AO� Tlsls�� 	y�r�

5, 7, 8, 9, 11, 12, 15.

Tlsls�� ¨� T`��r�� Tmyq�� ¨¡ XyFw�� Tmy� �� rb`� ¨t�� Tmyq��  �� T§ r� n ����� Tmy�  � Am�

.9 þ� ©¤As§ XyFw�� ©� rm�±�  wl�A� rh\� Tb�rm��

­rks� rSy� dm�� T`�A�43�y¡�r�� ¨my¡�r� :ÐAtF±�



T§z�rm�� T�zn�� Hy§Aq� .2.3d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��

Ty�At�� Tlsls�� �kt� : 4 �A��

15, 8, 12, 11, 5, 7, 9, 17.

:AnyW`§ A§d�AO� Tlsls�� 	y�r�

5, 7, 8, 9, 11, 12, 15, 17.

 �� Ty�¤E n = 8 ����� Tmy�  � Am�

XyFw�� = (9 + 11) /2 = 10.

A¾A�Am� XyFw�� Tmy� T�r`� A¾Am¶� �kmm�� �� Hyl� :­rmts� ¤� Tyqyq� TlslF T�A� ¨�

.Interpolation linéaire ¨W��� ºAfytF¯� �§rV �� Ayb§rq� A¡d§d�� �km§ �k�¤

,0.5 £Cd� d§�zt� ¨m��r� r��w� Yl� ©wt�§ XyFw��  � , ¢f§r`� �k�� , �l`� :¾Ay�Ay� F

X� �Fr�  � ¨fk§ ,�§Ewt�� T�� ¤� ��Aktm�� ¨WyW�t�� �Fr�� ºAK�� �� �kmt� Yt�

¨� Tm��rtm�� ��r��wtl� �§Ewt�� T�� Yn�n� �� X��� �@¡ �VAqt§ 0.5 ¢tby�r� ¨q��

.XyFw��  Äwk� Ahtl}A� TWq�

Ty�At�� Tlsls�� �kt� : 5 �A��

Ci ni fi (%) Fi (%)

[10; 20] 9 9.8 9.8

]20; 40] 26 28.3 38.0

]40; 50] 19 20.7 58.7

]50; 80] 24 26.1 84.8

]80; 100] 14 15.2 100

�wm�m�� 92 100

�y¡�r�� ¨my¡�r� :ÐAtF±�44­rks� rSy� dm�� T`�A�
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10 20 30 40 50 60 70 80 90 100

0

20

40

60

80

100

50

(45.797, 50)

XþþyFw��

©¤As§ ¤� �� rb�� Fi ¨m��rt�� A¡r��w�  wk§ ¨t�� T·� �¤� Ci =]ai, ai+1] �kt� :A§ d� F

.0.5 Tmyq��

A� �C A� �@¡¤ ai+1 T·f�� �rV ©¤As�¤ Tyh§d� An¡ XyFw�� Tmy�  �� Fi = 0.5  A� �Ð�

.�d�§

TWqn�� ¤ A : (ai, Fi−1) TWqn�� �S� Ahny� Fi > 0.5 
�A� �Ð� ,Tysk`�� T�A��� ¨�

¯� ¤ i > 1 T�A� ¨� Ci Tq�As�� T·fl� ���rtm�� r��wt�� Tmy� ¨¡ �y� B : (ai+1,Fi)

. i = 1 T�A� ¨� rf} A¡rbt`�

Ahtl}A� ¨t��¤ 0.5 Tby�rt�� ��Ð TWqn�� Yl� rm§ �ytWqn�� �y�Ah�  d�m�� D �yqtsm��

:�kK�� �� ¨¡ �yqtsm�� �@¡ T� A`� ,XyFw�� Tmy� �kK�

D : x− ai = (y − Fi−1)
(ai+1 − ai)
(Fi − Fi−1)

.

­rks� rSy� dm�� T`�A�45�y¡�r�� ¨my¡�r� :ÐAtF±�



T§z�rm�� T�zn�� Hy§Aq� .2.3d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��

¨n`§ 0.5 Tmyq�� ©¤As§ y Am� x Tmy� ��Aq� (Med) XyFw�� Tmy�

Med = ai + (ai+1 − ai)
(0.5− Fi−1)

(Fi − Fi−1)
.

d�� ¨� Hy�AV T§r� �m`ts� ¤�

Med− ai
ai+1 − ai

=
0.5− Fi−1

Fi − Fi−1
.

Tmy� ¢n�¤ Fi−1 = 0.38 Fi = 0.587, Ci =]40; 50], i = 3, An§d� :5 ��As�� �A�m�� ¨� : 6 �A��

¨¡ XyFw��

Med = 40 + (50− 40)
(0.5− 0.38)

0.587− 0.38
= 45.7971.

Quartiles �Ay`y�r�� .6.2.3

T·� k Y�� Tb�rm�� Ty¶AO�³� Tlsls�� �sq� ¨t�� Tmy� (k − 1) þ�� quantiles ¨ms� : 6.2.3 �§r`�

.����� Hf� ��

.��Aktm�� ¨�Ayb�� �Fr�� ¤� �§Ewt�� T�� ��d�tFA� Ay�Ay� A¡d§d�� �km§

. : 2 T\�®�

la médiane ¨¶AO�³� XyFw�� Tmy� d�� k = 2: ��� �� 1

Tm��rtm�� ��r��wtl� Tq��wm�� les trois quartiles T�®��� �Ay`y�r�� Tmy� d�� k = 4: ��� �� 2

��� �� 0.75 ¤ ¨�A��� �y�Âr�� AS§� ��m§ ©@�� XyFw�� ��� �� 0.5 ,�¤±� �y�r�� ��� �� 0.25

.��A��� �y�r��

:�¯A� ��C� zymn� A§d�AO� Tlsls�� 	�r� , TlOfn� Ty¶AO�� TlslF  w�¤ T�A� ¨�

:n = 4p W 1.

���w§ �¤±� Quartile �y�Âr�� -�

Q1 =
X(p) +X(p+1)

2
.

�y¡�r�� ¨my¡�r� :ÐAtF±�46­rks� rSy� dm�� T`�A�



d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��T§z�rm�� T�zn�� Hy§Aq� .2.3

XyFw�� ¤� ¨�A��� �y�Âr�� -


Q2 =
X(2p) +X(2p+1)

2
.

��A��� �y�Âr�� ¤ -�

Q3 =
X(3p) +X(3p+1)

2
.

:n = 4p+ 1 W 2.

���w§ �¤±� �y�Âr�� -�

Q1 =
X(p) +X(p+1)

2
.

XyFw�� ¤� ¨�A��� �y�Âr�� -


Q2 = X(2p+1).

��A��� �y�Âr�� ¤ -�

Q3 =
X(3p) +X(3p+1)

2
.

:n = 4p+ 2 W 3.

���w§ �¤±� �y�Âr�� -�

Q1 = X(p+1).

XyFw�� ¤� ¨�A��� �y�Âr�� -


Q2 =
X(2p) +X(2p+1)

2
.

��A��� �y�Âr�� ¤ -�

Q3 = X(3p+1).

:n = 4p+ 3 W 4.

���w§ �¤±� �y�Âr�� -�

Q1 = X(p+1).

XyFw�� ¤� ¨�A��� �y�Âr�� -


Q2 = X(2p+2).
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��A��� �y�Âr�� ¤ -�

Q3 = X(3p+3).

©C�rkt�� �Cdml� ¨�Ayb�� �Fr�� T�®��� �A�C±� �sq� ,­rmts� ¤� Tyqyq� TlslF T�A� ¨�

T�d�tsm�� Tq§rW�� «r�� ­r� �bt� .T�Asm�� Hf� �� º�z�� T`�C� Y�� Ty¶AO�³� Tlslsl�

��� �� 0.5 ,�¤±� �y�r�� ��� �� 0.25 Tm��rtm�� ��r��wt�� @��� XyFwl� XyFw�� 
As��

.��A��� �y�r�� ��� �� 0.75 ¤ ¨�A��� �y�r�� AS§� ��m§ ©@�� XyFw��

:Ty�At�� T�®`�� �bt� :5 ��As�� �A�m�� TlslF �� �¤±� �y�r�� 
As�� : 7 �A��

D : x− 20 = (y − 0.098)
(40− 20)

(0.38− 0.098)
.

¨n`§ 0.25 Tmyq�� ©¤As§ y Am� x Tmy� ��Aq� �¤±� �y�r�� Tmy�

Q1 = 20 + (40− 20)
(0.25− 0.098)

(0.38− 0.098)
= 30.78.

¨n`§ 0.75 Tmyq�� ©¤As§ y Am� x Tmy� ��Aq� ��A��� �y�r�� Tmy�

Q3 = 50 + (80− 50)
(0.75− 0.587)

(0.848− 0.587)
= 68.735.

Déciles ryKu`�� .7.2.3

10 Y�� T�wlWm�� Ty¶AO�³� Tlsls�� �sq� Tyqyq�  �d�� T`s� ¨¡ k = 9 ¨¡ �A§rK`��

¤� �AyW`m�� �� (10%) rKu� Yl� Ahn� �� ©wt�� ©� ����� T§¤Ast� Ty�r� �A�wm��

:¨¡ CwK� �st�� .�A�Ayb��

(0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9) .

¨¡ :5 ��As�� �A�ml� Ty¶AO�³� Tlslsl� ¨�A��� ryK`�� : 8 �A��

d2 = 20 + (40− 20)
(0.2− 0.098)

(0.38− 0.098)
= 27.23.
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Mode ��wnm�� .8.2.3

º�r��  ¤d� Ahyl� �wO��� �km§ ¨t�� T§z�rm�� T�zn�� Hy§Aq� �hF� �� ��wnm�� rbt`§

�A`§Ew� �kK� 
�A� ¤� T�wb� ry� ¤� T�wb� �A�Ayb�� 
�A� º�wF ­dq`� Ty�As� �Aylm�

.T§C�rk�

¤� ,�A�Ayb�� �� T�wm�� ¨� ¾�C�rk� r��±� Tmyq�� w¡ ºAO�³� ¨� Le Mode ��wnm�� : 7.2.3 �§r`�

.¨�Amt�� ºAS� ¨�

.TlOfn� ¤� 
�A� ­rmts� TF¤Cdm�� Ty¶AO�³� Tlsls�� �wn� ¾Aq�¤ ��wnm�� 
As� dmt`§

�Ofn� ¨m� ry�t� T�A� ¨� ��wnm�� 
As�

 d� rb�� ©Ð ry�tm�� Tmy� w¡ ��wnm��  wk§ ,T`Wqt� ¤� TlOfn� Ty¶AO�� TlslF T�A� ¨�

�¤d��� ¨� .­rJAb� Aht\�®� �km§ T�A��� £@¡ ¨� .fir��w� ¤�   r� Yl�� ¤� .ni ©C�rk�

.Tq��wm�� xi Tmy� @��� , ¨¶AO�³� r��wt�� �¤d� ¤� ©C�rkt��

Tl¶A� �k� �fV 2 w¡ ��wnm�� , :5 �A�m�� ¨� : 9 �A��

�AfV±�  d� 0 1 2 3 4 5 6 7

��C�rkt�� 7 23 40 13 11 3 2 1

 d`�� Hf� Amh� ®��  Atmy� �An¡ 
�A� �Ð� ,d��¤ ��wn� �� r��� �An¡  wk§  � �km§ : 3 T\�®�

.rb�±� ©C�rkt��

rmts� ¨m� ry�t� T�A� ¨� ��wnm�� 
As�

T�A� ¨� ��wnm�� �§r`� �km§ ¤ C�rk� rb�� ��Ð T·f�� ¨¡ la classe modale Ty��wnm�� T·f��

.Ty��wnm�� T·f�� z�r� ¢�� ­rmts� TlslF

.TnF ]19− 20] ¨¡ Ty��wnm�� T·f�� , :1 ��As�� �A�m�� ¨� : 10 �A��

­rks� rSy� dm�� T`�A�49�y¡�r�� ¨my¡�r� :ÐAtF±�
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rm`�� rm`�� ��C�rkt��

[18− 19] 1

]19− 20] 10

]20− 21] 3

]21− 22] 2

]22− 23] 1

�wm�m�� 17

�ytyRr� zym� T�A��� £@¡ ¨� ni ��C�rkt�� ��Ð Ci =]ai, ai+1] �A·f�� 
�A� �Ð�

��wnm�� T�A��� £@¡ ¨� ,T·f�� �wV ©� Aht`F ¨� T§¤Ast� Ci Tlsls�� �A·� 
�A� �Ð� 1.

.Ty��wnm�� T·f�� z�r� w¡

 wk� Yt� TqlWm�� ��C�rkt�� �y�O� �� d� ¯ T§¤Ast� ry� �A·f�� ��wV�  A� �Ð� .2

 � Am� ¤ .Ah� ���wm�� C�rkt�� �� 	FAnt� ©C�rkt�� �Cdm�� ¨� �®yWtsm�� T�As�

TqlWm�� ��C�rkt�� �y�O� �� d�®� TqlWm�� ��C�rkt�� Yl� ¢�As� ¨� dmt`§ ��wnm��

. ¢�As� ¨� ºdb�� �b�

¨¡ ��wnm�� Tmy� :5 ��As�� �A�m�� Tlsls� Tbsn�A� : 11 �A��

�y¡�r�� ¨my¡�r� :ÐAtF±�50­rks� rSy� dm�� T`�A�
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0.28

0.21

9.8 · 10−2di−1

di+1

di

Modexi−1 xi

.di+1 ¤ di−1 �y� di  � Aml�� xi ¤ xi−1 �y� CwO�� Mode ��wnm��  � ¨n`§ �@¡

:d�� le théorème de Thalès Hy�AV T§r\� �bW� ,A§rb�

Mode− xi−1
xi − xi−1

=
di − di−1

(di − di−1) + (di − di+1)
.

Ty�At�� �¶Atn�� Yl� �O�t�

Mode = xi−1 + (xi − xi−1)
di − di−1

(di − di−1) + (di − di+1)
.

:5 ��As�� �A�m�� TlslF @��� © d� �ybWt� : 12 �A��

­rks� rSy� dm�� T`�A�51�y¡�r�� ¨my¡�r� :ÐAtF±�
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Ci ni fi (%) Fi (%)

[10; 20] 9 9.8 9.8

]20; 40] 26 28.3 38.0 ← i = 2

]40; 50] 19 20.7 58.7

]50; 80] 24 26.1 84.8

]80; 100] 14 15.2 100

�wm�m�� 92 100

¢n� ¤ d3 = 0.207 ¤ d2 = 0.283 ,d1 = 0.098 ,x2 = 40 ,x1 = 20 ,i = 2 An§d�

Mod = x1 + (x2 − x1)
d2 − d1

(d2 − d1) + (d2 − d3)

= 20 + (40− 20)
0.283− 0.098

(0.283− 0.098) + (0.283− 0.207)

= 34.176.

,¨mF� xAyqm��  wk§ A�dn� �Sf§ ,T·f�� �wW� r��t§ ,
�A� ry� ¢�� ��wnm�� Q�w� �� : 4 T\�®�

.Tq�®�� ��ºAO�³� T�A� ¨� ¢yl� dmt`§ ¯¤

Le milieu ¨�As��� z�rm�� .9.2.3

Tlslsl� «wOq�� �yq�A�  d�m�� ¨qyq��� �A�m�� z�r� w¡ Le milieu ¨�As��� z�rm�� : 8.2.3 �§r`�

:Ty�At�� T� A`m�A� 	s�§¤

Milieu =
min
1≤j≤n

(xj) + max
1≤j≤n

(xj)

2
.

:AnyW`§ Tlsls�� £@h� ¨�As��� z�rm��  �� :1 ��As�� �A�ml� ­rmtsm�� Tlsls�� T�A� ¨� : 13 �A��

(23 + 17)/2 = 20


þtKþt�� Hy§Aq� 3.3

d§d�� ¨� �d�ts� ¨t�� Ty¶AO�³� ��¤d�� �� T�wm�� Ah�� Yl� 
tKt�� Hy§Aq� �r`�

Yms� ¨t��¤ TyWFw�� Ahtmy� �� ¤� ,{`b�� AhS`� �� Ty¶AO�³� �A�Ayb�� ��r��� C�dq�

�y¡�r�� ¨my¡�r� :ÐAtF±�52­rks� rSy� dm�� T`�A�



d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��
þtKþt�� Hy§Aq� .3.3

¨W`� Ah�± ,C�rq�� �n} Tylm� ¨� T�A¡ Hy§Aqm�� £@¡ d`�¤ ,�yql� ¨�As��� XFw�A�

 A� A� �y�¤ , w�w� w¡ A� �y� X�r�¤ ,Ty¶AO�³� �Any`�� H�A�� «d� �� Tqy� �A�wl`�

�� �A�wm�� ­d� �y� T�CAqm�� ¨� Ty¶AO�³� Hy§Aqm�� £@¡ �hs� Am� ,�¤d��� ��wt�

.Ahn� CdO� ¨t�� �¶Atn�� ��¤ Ty¶AO�³� �A�Ayb��

(
) ¤ (�) �§ÐAtF� �yyq� An§d� ,
tKt�� Hy§Aq� Tym¡� ¢� �Rw� ©@�� ¨�At�� �A�m�� �ky�

?��wnm�� ¤� ¨�As��� XFwtm��¤ XyFw�� �� �AtntF³� �yWts� �h� TblV 6 þ�

	�AW�� ��C a ÐAtF¯� TWq� b ÐAtF¯� TWq�

1 7 0

2 11 20

3 9 9

4 13 10

5 10 10

6 10 11

��wnm�� 10 10

XyFw�� 10 10

¨�As��� Xstm�� 10 10

 AWqn§ Amh�� ¨n`§ 10 Tmyq�� ¨� ��wnm�� ¤ ¨�As��� XFwtm��¤ XyFw�� ©¤As� �dy� ^�®�

Xyqnt�� Tq§rV ¨� A�Am�  wflt�§ �h� �A��� w¡ Hy� AynmR �k� Tq§rW�� Hfn�

,Ahny� �yq�� �®t�� ���� Aby�r� ¨W`� «r�� Hy§Aqm� �yq�� T�CAq� dyfm�� �� ��@�

.¨�As��� XFw�� �w� �A�Ayb�� 
tK� �� ryb`t�� �kmm�� �� �`�� Hy§Aqm�� £@¡

TqlWm�� 
tKt�� Hy§Aq� .1.3.3

�y� �A�CAqm�� º�r��¤ �A�Ayb�� �}w� A¡d�w� ¨fk� ¯ T§z�rm�� T�zn�� Hy§Aq�  �

dn`� ,�A�Ayb�� H�A�� �d� ¤� H�A�� «d� �� ­rk� AnyW`� ¯ Ah�± ,T§C�rkt�� �A`§Ewt��

 � d�� ��Ð ��C¤ ,¨�As��� AmhWFwt� «¤Ast§  � �km§ �y�r¡AZ �y� T�CAq� º�r��

Hy§Aq� �d�¤ �@h� ,Ts�A�t� ry� �A�Ayb��  ± �ry�� �lt�� �y�r¡A\�� ¨� �A�Ayb�� CAKt��

Hy§Aqm� Hy§Aqm�� £@¡ Yms� ,{`b�� AhS`� �� �A�Ayb�� d�Ab� «d� �� ­rk� AnyW`� «r��

.
tKt��

­rks� rSy� dm�� T`�A�53�y¡�r�� ¨my¡�r� :ÐAtF±�




þtKþt�� Hy§Aq� .3.3d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��

L’étendue «dm��

�rf� «d� �� T`§rF ­rk� AnyW`§¤ A�As�¤ Af§r`� 
tKt�� Hy§Aq� �hF� �� «dm�� rbt`§

.�A�Ayb��

r}An� �ym� �S§ �A�� r�}� �wV Yl� L’étendue «dm�� �F� �lW§ ,ºAO�³� ¨� : 1.3.3 �§r`�

.«rbk�� Tny`�� �� «r�O�� Tny`�� �rW� ¢�As� �t§¤ .�A�Ayb��

e = max
1≤i≤n

(xi)− min
1≤i≤n

(xi)

�A�wl`� �dq§¯ ¢��� Ty¶AO�³� Tny`�� ��A� �� �ytmy� Yl� Xq� dmt`§ «dm��  � Am�

.¾�ry�} Tny`�� ���  A� �Ð� ¯� Tny`�� 
tK� C�dq� �� Ty�A�

d�� :1 ��As�� �A�m�� @��� : 1 �A��

e = 23− 17 = 6.

. («dm�� 
wy�¤ ��zym� {`�) : 1 T\�®�

.
As���¤ �§r`t�� �hF -

.T�rWtm�� ¤� ­ÐAþK�� �yq�A� r��t§ -

.�A�Aþyb�� �� £CAbt�� ¨� @��§ ¯ -

L’écart inter-quartile ¨`y�r�� «dm��

.�¤±� �y�r��¤ ��A��� �y�r�� �y� �rf�� w¡ L’écart inter-quartile ¨`y�r�� «dm�� : 2.3.3 �§r`�

IQ = Q3 −Q1.

¨¡ ¨`y�r�� «dm�� Tmy� d�� :5 ��As�� �A�m�� @��� : 2 �A��

IQ = 3− 1 = 2.

d�� :1 �A�ml� Tbsn�A� A��

IQ = 68.735− 30.78 = 37.955.
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d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��
þtKþt�� Hy§Aq� .3.3

¨�As��� XFwtml� Tbsn�A� XFwtm�� ��r��¯�

d`b�� w¡ L’écart absolu moyen ¤� ¨�As��� XFwtml� Tbsn�A� XFwtm�� ��r��¯� : 3.3.3 �§r`�

.¯Am`tF� r��±� w¡¤ ¨�As��� XFwtm�� �� ¨¶AO�³� ry�tm�� �yq� XFwtm��

Tq§rW�A� 	s�§ ¤ ,XFwtm�� �� ��� ¤� rb��  wk� ¨t�� �yq�� �y� �rf§ ¯ ¢�� ¢�wy� ��

:Ty�At��

TlOfn� TlslF ��� �� F

E =
1

n

k∑
i=1

ni |xi −m|

.Tlslsl� ¨�As��� XFwtm�� w¡ m �y�

Tyqyq� ¤� TlOt� TlslF ��� �� F

E =
1

n

k∑
i=1

ni

∣∣∣∣(ai + ai+1

2

)
−m

∣∣∣∣ .
Ty�At�� Tlslsl� ¨�As��� XFwtml� Tbsn�A� XFwtm�� ��r��¯� 
As� : 3 �A��

xi 3 5 6 8 10

ni 1 3 4 1 1

¨�As��� XFwtm�� w¡ X �y�

X =
13 + 35 + 46 + 18 + 110

10
= 6,

w¡ XFwtm�� ��r��³�

E =
13 + 31 + 40 + 12 + 14

10
= 1.2.

.6 ��Ab�� Tlsls�� Tmy� XFwt� �� 1.2 C�dqm� , ��� ¤� r��� , ­ w}rm�� �yq�� �lt�� , XFwtm�� ¨�

XyFw�� �� XFwtm�� ��r��³�

XFwtm�� d`b�� w¡ L’écart absolu médian ¤� XyFwl� Tbsn�A� XFwtm�� ��r��¯� : 4.3.3 �§r`�

.XyFw�� �� ¨¶AO�³� ry�tm�� �yq�

­rks� rSy� dm�� T`�A�55�y¡�r�� ¨my¡�r� :ÐAtF±�




þtKþt�� Hy§Aq� .3.3d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��

Tq§rW�A� 	s�§ ¤ ,XyFw�� �� ��� ¤� rb��  wk� ¨t�� �yq�� �y� �rf§ ¯ ¢�� ¢�wy� ��

:Ty�At��

TlOfn� TlslF ��� �� F

E =
1

n

k∑
i=1

ni |xi −Mediane|

Tyqyq� ¤� TlOt� TlslF ��� �� F

E =
1

n

k∑
i=1

ni

∣∣∣∣(ai + ai+1

2

)
−Mediane

∣∣∣∣
XyFw�� �� XFwtm�� ��r��³� Tmy� d�� :5 ��As�� �A�m�� �� : 4 �A��

E = Tl¶A� �k� �fV 1.52

d�n� :1 �A�ml� Tbsn�A� A��

E = TnF 0.827.

Variance �§Abt�� xAyq�

ºAW��¤ �k��� �®V� ��� �� TF�Cd�� �mt�� �� �Any� @��� Variance �§Abt�� zymt§

,TyRA§r�� ¢ny��w� ¨� ¨�As��� XFw�� Yl� �wn�� �@¡ dmt`§¤ ,Tny`� Ty¶AO�� �A�wl`�

.T�wb� ry� Ty¶AO�� �A�Ayb� ¤� ,T�wb� Ty¶AO�� �A�Ayb�  wk§  � �km§¤

�� �yq�� �A��r��� �A`�r� XFwt� w¡¤ ,AhttK�¤ �A�Ayb�� �®t�� xAyq� w¡ : 5.3.3 �§r`�

�� 	s�§¤ ¨¶AO�³� �mt�ml� Tbsn�A� σ2 ¤ �Any`l� Tbsn�A� S2 z�r�A� ¢� z�r§¤ ,¨�As��� AhWF¤

:Ty�µ� TyRA§r�� T�yO��

TlOfn� TWys� TlslF T�A� ¨� F

σ2 =
1

n

k∑
i=1

ni (xi − µ)2

�y¡�r�� ¨my¡�r� :ÐAtF±�56­rks� rSy� dm�� T`�A�



d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��
þtKþt�� Hy§Aq� .3.3

	s�y� S2 Tny`�� �§Ab� A�� ,�mt�ml� ¨�As��� XFwtm�� w¡ µ �y�

S2 =
1

n− 1

k∑
i=1

ni

(
xi −X

)2
Tny`l� ¨�As��� XFwtm�� ��m§ X An¡

T� A`m�� ¨� |w`� An��� , Ci =]ai, ai+1] �kK�� �� �A·f� Tl�m� ­rmts� TlslF T�A� ¨� F

:Yl� �O�t� ci = (ai + ai+1)/2 T·f�� z�rm� xi Tmy� Tq�As��

σ2 =
1

n

k∑
i=1

nic
2
i −

2µ

n

k∑
i=1

nici +
µ2

n

k∑
i=1

ni.

:¨l§ Am� Tq�As�� T� A`m�� T�At� �km§

σ2 =
1

n

k∑
i=1

nic
2
i − 2µ2 + µ2

=
1

n

k∑
i=1

nic
2
i − µ2.

T�A��� £@¡ ¨� S2 Tny`�� �§Ab� 
As� �km§ Am� .�§Abt�� 
As�� ¯Am`tF� r��±� ­CAb`�� ¨¡¤

:T�yO�A�

S2 =
1

n− 1

k∑
i=1

ni

(
ci −X

)2
�y�

X =
1

n

k∑
i=1

ni

(
ai + ai+1

2

)
=

1

n

k∑
i=1

nici.

d�� :1 ¤ :5 	y�rt�� Yl� Tq�As�� Tl��±� TlslF ��� �� : 5 �A��

σ2 =
1

100
(702 + 2312 + 4022 + 1332 + 1142 + 352 + 262 + 172)− 2.22

= 1.88

�y� ¨�

S2 =
1

100− 1
(702 + 2312 + 4022 + 1332 + 1142 + 352 + 262 + 172)− 2.22

= 1.898
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¤

σ2 =
1

17
(118.52 + 1019.52 + 320.52 + 221.52 + 122.52)− 20.02942

= 0.955.

S2 =
1

17− 1
(118.52 + 1019.52 + 320.52 + 221.52 + 122.52)− 20.02942

= 1.0146

©CAy`m�� ��r��³�

C@��� ��m§¤ ,
Ast�¯� �hF ¢�� Am� ,A��d�tF� A¡r���¤ ,Hy§Aqm�� £@¡ � � �� w¡¤

�A`�r� �wm�� XFwtm� ¨`y�rt�� C@��� ¢�� Yl� �r`§¤ ,�§Abtl� 	�wm�� ¨`y�rt��

 w�A� �§rV �� ¾AyRA§C ¢�As� �t§¤ ,¨�As��� AhWF¤ �� ¨¶�wK`�� ry�tm�� �y� �A��r���

.¾Am¶� Tmyq�� 	�w� ¢��� zymt§¤ ,QA�

Hy§Aq� �y� �� A��d�tF� r��±� Tmyq�� w¡ L’écart-type ©CAy`m�� ��r��¯� : 6.3.3 �§r`�

�mR �yq�� �¯A��  �dt�� «d� Yl� �d§ ¢�� ©� ,¨¶AO�³� r�`bt�� «d� xAyq� ¨¶AO�³� 
tKt��

:�§Abtl� ¨`y�rt�� C@��� w¡ AyRA§C¤ σ z�r�A� ¢� z�r§ A� ­ A� .Ty¶AO�³� �A�Ayb�� T�wm��

σ =
√
σ2

z�r�A� ¢� z�r§ ©@�� �Any`l� ©CAy`m�� ��r��²� Tbsn�A� ¤ .�mt�ml� ©CAy`m�� ��r��²� Tbsn�A�

�y� sd

sd =
√
S2.

Tybsn�� 
tKt�� �Aml`� .2.3.3

.A� ry�t� �§Ewt� 
tKt�� xAyq� ­dyfm�� Hy§Aqm�� �� ©CAy`m�� ��r��¯�¤ �§Abt��  ��

�§ry�tm� ¨`§Ewt�� �®t�¯�¤ 
tKt�� T�CAqm� �ymth�  wk�  Ay�±� �� ry�� ¨� �k�¤

�A�Ayb�� ­d�¤ Yl�  �dmt`§  AFAyq� ©CAy`m�� ��r��¯�¤ �§Abt��  � Am�¤ . �yþflt��

�y¡�r�� ¨my¡�r� :ÐAtF±�58­rks� rSy� dm�� T`�A�



d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��
þtKþt�� Hy§Aq� .3.3

�®t�¯ ��Ð¤ �A�Ayb�� �� Tflt�m�� �A�wm�m�� H�A�� T�CAqm� Amh��d�tF� 	`O§ ¢���

TbFAn� ry�  wk� Af�� A¡A�r�Ð ¨t�� 
tKt�� Hy§Aq�  �� �Aþ� �kK�¤ .T�d�tsm�� ­d�w��

:�yty�At�� �yt�A��� ¨� Tflt�m�� �Aþ�Ayb�� �Aþ�wm�� H�Aþ�� T�CAqm�

.Tflt�m�� ��d�w�� T�CAq� �yWts� ¯ �y� �ytflt�� �§ry�tm�� A�d�¤ 
�A� �Ð� .1

XþFwtm�� ©Ð rþy�tm�� �§Ew� �§Ab�  ± ��Ð¤ �yflt�� �§ry�tm�� AWFwt�  A� �Ð� .2

«r�� Hy§Aq� Y�� T�A��� 
� ��@� .Hk`�A� Hk`��¤ ?ry�}  wk§  ± �zn§ ry�O��

A� w¡ Hy§Aqm�� £@¡ d��¤ .¨bsn�� 
tKt�A� Yms§ Am� Hyq�¤ ry�tm�� ­d�¤ Yl� dmt`� ¯

.ry�t�� ��A`� ¤� �®t�¯� ��A`m� Yms§

�®t�¯� ��A`�

,ºAO�³�¤ �¯Amt�¯� T§r\� ¨� Le coefficient de variation �®t�¯� ��A`� : 7.3.3 �§r`�

Tbsn� �®t�¯� ��A`� �§r`� �t§ .C�rkt�� �§Ew� ¤� �Amt�¯� �§Ew� r�`b� ¤� 
tKt� xAyq� w¡

. υ z�r�A� ¢� z�r§ ¤ �§Ewtl� ¨�As��� XFw�� Y�� ©CAy`m�� ��r��¯�

υ =
σ

m
.

d�� :5 �A�m�� ¨� Tq�As�� Tlsls�� ��� �� : 6 �A��

σ = 1.371Tl¶A� �þk� �fV υ = 0.623

: d�� :1 �A�ml� Tbsn�A�

σ = 0.977 TþþnF υ = 0.0487.


tKt�� T�CAqm� �d�ts§¤ ­d�w�� �§d� xAyq� w¡¤ ¨bsn�� 
tKt�� Hy§Aq� d�� w¡

�®t�¯� ��A`� ��Ð �A�Ayb�� T�wm�m� .Tflt�m�� �A�Ayb�� �Aþ�wm�m� H�A�t�� ¤� ¨bsn��

Hk`�A� Hk`��¤ ?H�A�� ���  wk� Ah�� ©� rþb�� ¨bsn�� AhttK�  wk§ rb�±�

��Amt�� �d� ��A`�

�lt��¤ ��Amt�� �d� ��A`� w¡¤ .�¯Amt�¯� T§r\� �� ¨� Tym¡� r��±� �whfm�� w¡

£@¡ 
As� �t§ .Ty¶�wK`�� ��ry�tm�� �K�¤ 
As� ¨� �¡As§ ©@�� coefficient d’asymétrie

­rks� rSy� dm�� T`�A�59�y¡�r�� ¨my¡�r� :ÐAtF±�




þtKþt�� Hy§Aq� .3.3d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��

.Ty�At�� �yO�� TWF�w� �yq��

σ3 =
1

n

k∑
i=1

ni (xi −m)3

¤�

σ3 =
1

n

k∑
i=1

ni (ci −m)3 ,

σ ¨��r��³� A¡CAy`� ¤ m ¨�As��� AhWFwt� ¨t�� Tlsls�� T`ybV 	s� ¤�

γ3 =
s3
σ3

��� :Ty�At�� �A�wl`m�� �§d�  wk§  � 	�§ , ��Amt�� �d� ��A`� Ty¡A� T�r`� ��� ��

 wk�  � ©C¤rS�� �� , ��Ð Y�� T�AR³A� .©CAy`m�� ��r��¯� ���¤ T§z�rm�� T\�l��

¯ �A�As��� �ym�  �� , ��Ð �®� .T§Ah�®�� �� ��� , ¢sf� ��A`m�A� Ahy�� CAKu§ ¨t�� ,σ3

T�r`�¤ ���±� ���� Yl� Cw�`�� ��� �� . ¤d��  d�  wOqm�� Hy� σ3 TWF�w� .Ah� Yn`�

.�yO�� �� �yl�  d� ��d�tF� Y�� �At�� �wF , «r��� ¤� Tq§rW� ��Amt�� �d� ��A`� w¡ A�

.rfO�� �� Tb§r� Ahyl� �O�� ¨t�� T�ytn��  wk�  � ¢y� 
w�rm�� ��

.1 �Fr�� r\�� �ymy�� w�� Tl�Amt� ry� dissymétrique Tlsls��  �� γ3 < −0.5  A� �Ð� F

.2 �Fr�� r\�� ,­rZAnt� Tlsls��  �� γ3 ∈ [−0.5, 0.5]  A� �Ð� F

.3 �Fr�� r\�� ,CAsy�� w�� Tl�Amt� ry� Tlsls��  �� γ3 > −0.5  A� �Ð� F
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�y¡�r�� ¨my¡�r� :ÐAtF±�60­rks� rSy� dm�� T`�A�



T�wtf� �§CAm�

3 ��C �§CAmt�� TlslF 4.3

,A� �Fw� �®� (�W�A�) �mq�� �� Aht§ ¤ r� Yl� �r`tl� T�Cz� 30 �� Tny� 
b�F : 1 �§rm�

¨t��A� �¶Atn�� 
�Ak�

30 14 20 20 17 25 20 14 12 16 17 16 12 15 20

12 20 15 14 25 20 17 15 20 14 15 12 16 14 20

­ry�tm�� T`ybV¤ Ty¶AO���� ­d�w�� ,¨¶AO���� �mt�m�� �y� �

Tbsn�A� ��r��wt��¤ ��r��wt�� ,��C�rkt�� �� �� Tmy� 	s�� ,6 w¡ �A·f��  d� A�@�� �Ð� �

.TO�Antm��¤ ­d§�ztm�� Tym��rt�� ��r��wt�� ¤ (%)T§w·m��

�þþ���

ry�tm�� Aht`ybV TfO�� Ty¶AO�³� ­d�w�� ¨¶AO�³� �mt�m��

�Ot� Tym� �mq�� T§ ¤ r� T�Czm�� �C�zm��

:Tlsls�� �wV d§d�� �

­d¡AK� r�}� þ ­d¡AK� rb�� = «dm��

30− 12 = 18

:�A·f�� ��wV� d§d�� �

�A·f��  d� \ «dm�� = T·f�� �wV

18/6 = 3

61



3 ��C �§CAmt�� TlslF .4.3d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��

©C�rkt�� �¤d��� �R¤ �

TO�Antm�� Tym��rt�� ��C�rkt�� ­d§�ztm�� Tym��rt�� ��C�rkt�� fi% fi ni �A·f��

30 9 30 0.3 9 15− 12

21 19 33.33 0.333 10 18− 15

11 27 26.67 0.2667 8 21− 18

3 27 0 0 0 24− 21

3 29 6.67 0.0667 2 27− 24

1 30 3.33 0.0333 1 30− 27

−− − 100 1 30 �wm�m��

¨�At�� w�n�� Yl� Tnyb� ��A� 50 þ� (CAn§ ��±A�) Cw�±� �A·� ��m� Ty�At�� �A�Ayb�� : 2 �§rm�

�wm�m�� 140− 120 120− 100 100− 80 80− 60 60− 40 Cw�±� �A·�

50 4 6 20 12 8 ��C�rkt��

.CAn§ ��� 80 �� �¡Cw�� �q� �§@�� �Am`��  d� w¡ A� �

.CAn§ ��� 55 �� �¡Cw�� �q� �§@�� �Am`��  d� w¡ A� �

.CAn§ ��� 90 �� d§z§ �r��  wRAqt§ �§@�� �Am`�� Tbs� ¨¡ A� �

.CAn§ ��� 90 ¤ 55 �y� �r��  wRAqt§ �§@�� �Am`�� Tbs� ¨¡ A� �

.CAn§ ��� 90 �� �q§ �r��  wRAqt§ �§@�� �Am`�� Tbs� ¨¡ A� �

�þþ���

(�¤d��� �� ­rJAb�) ��A� 20 �¡ :CAn§ ��� 80 �� �¡Cw�� �q� �§@�� �Am`��  d� −1

:CAn§ ��� 55 �� �¡Cw�� �q� �§@�� �Am`��  d� −2

[60− 40[: Tyn`m�� T·f�� �wV 
As� -

60− 40 = 20

:	��r�� ¨� �rf�� 
As� -

40− 55 = 15

�y¡�r�� ¨my¡�r� :ÐAtF±�62­rks� rSy� dm�� T`�A�



d`b�� T§ A�� ��ry�tm� Tyf}¤ �Ay¶AO�� .��A��� �Of��3 ��C �§CAmt�� TlslF .4.3

:d�� Ty�®��� ­d�Aq�� �ybW� -

15 · 8
20

= 6

.CAn§ ��� 55 �� �¡Cw�� �q� �§@�� �Am`��  d� w¡¤

­rks� rSy� dm�� T`�A�63�y¡�r�� ¨my¡�r� :ÐAtF±�


