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2 	Ju  

r° 	dM4 y .&JsJI  J LiL 	oi JL. 

p) z}iLI cU, 4I 	 ,Kç u? k ccAJL jt - 

() ... )Q;fl 	ÇjU j.JI c4ya 'Lt '  cbJi 

L)J1O . k- aLW cAi5UI Ja cJLjB 	czL 4-1,  jUa' 	jt - 

T. 
:aJ i5 	Li i5J1I L_JI 24 N- 	j!i 5U » 

Niveau de risque = a 1 R1  + a2 R2 + a3 R3 + ... + an Rn + b 

Christian Marmuse 'Les aides à la décision —Techniques quantitatives de gestion-" 2lOC  édition Fernand Nathan 
1983. P 100. 

Christian Marmuse Op.cit p  115. 
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:L.a)i JM_JI JÂi 3U - 
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• . . -'t jt Cr-- yj 44i4i ijS Jt;L;j  

•Ç 	0hrI 	3%:. 	- 

J'; = f(t;s,) 

0i 7 Ji 3 	4) ÂJl Li J iI p.aJ &tC.  : çç4U.i J j kII &IS 	- 

1ø jij 	 L2'' cSLziI JLsI J3k.s y 

:JU; i5k,J 3 	c,Kc. Jij  (Box-Jenkins) j$3tr-0Sy 

V, = 	 e,) 

1JJ-t Je,L 	kLi Jt jÂJt t  ,tJI 3 cÀz» JJ V 1 J V -'-- 

US' 	C».  

yjLi 

T 
ji 

4J)k. jJi SLa>t 4eaJt JP 4JU 	cSLJl 

J! 2 Àf 1Lc 3 &S-JJI  y j aL.z.JI Lz.'U~A)L 

yy UJ &.oU ciL.MI 

:3 	A 

):r' J" 7 LJJZk j.Zil - 

Christian Marmuse Op.cité. p 142. 
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J JI ($I 3 cLJI 

Jt' 	 L5 3i 

LJ2Es j jJI 	C? 	'r4 '('r 	jt) f 	 T 

.ciyJI L 3 B..Ç 	aJII 4* 	U 	4 (JaJU JS) 	ut .Ç3UJ 

Ji 	ut ouy Ç% 	j t LaM dl 	J'i aKJi 

.JLdRj 

 

JL,, ù.A'i Ui  3 	'Jji JJ-dt ç Ie-'j1 J-'rj  a 	T 

	

?oIj=31i ç1ZJt 	'r) U 

I 	 A oU jJI T ù 	
T 

	

obL1l ç->-1 - 	 T 

.Z"Cî L-J 1 5  ;iiJi 
 

	

47 I 	- 

j 	&. cLt.JS ia12 - 

	

- 	 T 

Lî Jii 	II) }di 	 - 

.yJI tjW 
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:ctQj.z3tÂ_1-JJ 

jjfi :1-1-II 
LL'UJLJi çSJs4 diJS3 1iU c.1i 	ud 	y cAJL jdl 

ù» JkJ; iJ 1 L.søjU y 	y jdI ù.i JLdtqj  ,,U-i3 	fr 

y 	 w 

LrJW j 	çUi 	 çJJ 	 t J LaJÎ ,i JUL3  RJ 

	

loJaiJi jy o .).0 	 T 
P LJit s,z..À .  iÀ ci,JI 	1' & 	 jnh Lc. 

oL.Jt cii, 3 )jfl LÀpi 4>j JyJI 	0UUS 	Li LJ:1:2:Jj 

i J 	 r-- CJIr•ZJY J Jja4-I cii4 cÀJJ LW J42 	Li- 	T 

. 	si 	3b w cÀI I2$2 Lt siu jtZ  

iai ZLI, 	L3' i)Jt J1 () 4Jti)iI 	 Â4 Î &,S3 g..Uf' aJt. yiS 

-- 	L'• .41AUS 	iJ; 	 l, JJI3 	ciI 	 T 

L.4I 	Le UW 	.*, ,14I Ji » J4-1 Ls. .J y 

T 	 cR cs-i.h .'t1i c-'k4 	f y J- 't». 3t j2s, 	 T 

L.t 	 uu, 	uia 	J 
12LJJ 4AJJ4 JI cib4 LUXS 	jZiI &iy.J 

Jjsc. JaJ; 	 LJ-I . 

iLIMt &'i 	 IJrta atJl 	Ji LJi LCz 	 C? 

T 

	

.143e, 1997 ;w' 	c 'jwi' 	" 	.j jjØ Io 

&» : http://bbekhti:onlinefr/articles/modele2ø%de2ø%prevision.doc  ciL4k j,di  

	

.2007/03/20 	77 
.33 	1997 jfti 2,W " .r.,i.JI ;p 	, 	l2 
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Sk c'i iS }T y  cÀjJI J ZrL-  3 y 3Ji JW b 

J'W jL4 ccçpS 4-'r yj 	 iy L» 2t~JS J I Cii)jIj C J L1I 

iij 

» 	jJs 	 ; 	
- 
j 	LL, j.  

JJ 	LiK Jil Zpy. 
:' 	

cUj2dl 

ciè 

JI J! 
..LCtJJ 	 &j ;w 3 a. JSCJ }.zil dl 2 r 	JL*S yi a4 	 T 

À-Ui ; 3 ±JJJ~ 	 FdI .A 31 L~ .cÀiI M1 	3 

L5-dl 3 $4tj 	l ç )1 	 Ji 	U-t :J 

e- cL U\C.i iM Ji 'U- i 

J 	3 dJJiÇ cÀj..z3l .?T 

U,L..c y j>j iy..aJJ 	Ul J±Ji 3 Lj1l 	j J.'rt 	jW Ji 3 /- 
'jJl 	,.!JiJ~, ubU cb4Ij  UiJi ;y,Zj  

13 Steven .C.Wheel Wright - Spyros.Makridkis 'Choix et valeurs des méthodes de prévision" les éditions 

d'organisation Paris 1974 p18. 
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.276 	1983 Wiley Arabook 

3 ciJ LJWI 3 1.A! C)IjjJJt t.tu1 s3 y,=f(T,C,,S,,e,) :.. 'i31s 

JUI 	 y, =f( 7,S,,e,)  

y ,= T,.-3-S,+e................................ 

y, = 1.S,.e....  ...............................  .iLu.J, c —'  -  
y,=(T,.S,)+e............................... 

çL_4I LJlfJIj jLJl k..di ...iL> 3JJ1O fr Ci 

E 
 

_'ut 	) ;.,-, 	 ;sLi nJi 

cr r—b' 31 	c2L', t3i 	aLLJu ±JJS 	ISJ 

.l 	 J. J,a4 iEW }yJI } 
:Â.ajil ZL.LJS oujC0 	w —4-1—III 

LA}Si, çA 	.3ii &LJi u,C. 	..u~it u~..c cIuI 

LIA r14 ' J-'4  yj Buys-Ballot js4 

20 Régis Bourbonnais et Michel Terraza « Analyse des série temporelles en économie» presses Universitaires de 
France 1998 p16. 
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21 Régis Bourbonnais ET Jean-Claude Usunier Prévision des ventes —Théorie et Pratique-' Collection Gestion 
3ew édition ECONOMICA PARIS p57. 
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sjjiJ as 	 ciL 

p 	 A 4W J  

r 1  

» ùi3) 	 IAW-t oUa.,-3U1 2Ji 	J'i Wi ait» 

	

fr JRJ • (3SOtII j .JsJi 	2..sailZA ÛiJ,'~Ji ù 9~ .±- MLx.>- }S'I c.iUJ &.A 

	

23LiLzii LJI 	4'LJi LJL ,4'UIt ùj)I 	çWi JaLtlL ùij 

	

î r5 = 1 +a(x 1 -î 1 ) 	 .(1) 

XI 

.( tl  

U.-iJi 3u jj.,Q Lii. 	LTlJi 	: a 	 T 

..L Li 	' itÇ 	JJS 	(1) JXII JÀ 

	

Lu 	. 

(1) :d)uj 	cJ51,!JJt çt 	cA, 
+(1-a)2, .(2) 

tU 	LU .i ù. k,S j4J 	jCJi  

23 Chapitre 8 : Prévision des ventes et modélisation 	»w.bibiiothegue.Refer.or/livre67// 6703.pdf. du 

03/02/2007. 
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4a6*øi4 juR Qaks 	 Jpt Jt.4t 

:.il Lrt1 cU iF -3 	- 

3y 	& (a) LtJJS c 	t'ç1 4I 	4h 	J- C? 

.tU L5t '-5tJ .a.gs CÀi aw 3st U (rWl 

z...W ;i,J.i 	 ciLt44l « 	L c. = x,  

(hyper 

.réactif) 

rj (2) UI 	 7 

= ax, +a(' - a)x,_2 +a(' - a) 2 x,_3  + .....+ a(1 —a)" 2 x,,, 1  + a(1 - ..).......(3) 

A C)iI C? 	 ùi3J!i ù 	).,il 	 I  

(3-1) cLc..Ji j.CJt (2-1)  J3àJ.. 	 tj'&, .oib.t4 	 T 

	

& 	LJ u4 :(2-1) Jji4.i 

6Ls' JaiUzii JJJJI Jfl 

ar=O.30 

Çni J..ayit 

030 u 0.1 0 
0.21 u(1-u) 0.1 -1 
0.15 a(l-a)2  0.1 -2 
0.10 u(1-a) 3  0.1 -3 
0.07 u(1-ct)4  0.1 -4 
0.05 Œ(I-Œ)5  0.1 -5 
0.04 a(1-a)6  0.1 -6 
0.02 U(1-Œ)

7 
 0.1 -7 

0.02 a(1-u)8  0.1 -8 
0.01 Œ(I-Œ)9  0.1 -9 
0.01 a(1-a) 10 

 0.1 -10 
Source Régis Bourbonnais ET Jean-Claude Usunier. Op.cit p  59. 
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4r1 	 J,1t 4.a1t 

e' 	4 pUI :(3-1) jCit 

a 

0,9 

0,8 

0,7 

0,6 • 	o=0.30 
0,5  

0,4 cz=OMO 

0,3 - a=0.60 

0,2 

0,1 

o 
1 	2 3 4 	5 6 7 8 	910 11 

Source Régis Bourbonnais ET Jean-Claude usunier. Op.eit p  60. 

yiLa)a cUjJUJcJUij 

C..J}S Li'j  }J% ysa.JiS zL J aW oUtil . s Si c» .LtCfl 

. ÇÇ S ràzS  JLaz4 jdi J Qs- 	 oLU,l 

	

:lU *.Ju ;JAUJJ j  k.J3 k.4; 	.isÂ :I-' 

1. ,Le 	 j a.,kJ k»zb 	a = I cjt5' bj 

	

Û or = O cJIC L3j U .ja 	 -La 

, 	£ JJi1l t.ii ti 
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»ull &.143 	 Jftlt J.-31l 

:(&z.4t 33 Ji) da 	 3j -2-2-III 

Jr 	 dU3 t 	2 jJI aLLit iU>- j 	W. 

- 

J±Jt r:i- 

2, = ax, 1  + (1 - a )2, 

JUtJKJt»)2 hjUJit 

X n+ h = X n  

h ~ L44 	cÀj.dt )t J-3i Ls 

(Brown 56-s r3YJS) 	r° çrtit I 
3 -3-2-III 

;kJt 	Jt auLit 2J L- 	JJt 	i2r..it gJ!l 

L) J5LlI ait.,.- j 	 JB 	JJt c3' L2 	ôt.i 

:JUI J<JI £,t aj, Ht 

X, = a 0 , + a 11 t 

â1 , Jul j &, £çU ût rWi u  •Llt 	 i,t IÀÇ ia-3 

•LTAJIS ÇÂA ,» 

J J4,C JU31 	S 	 3U SyoJt Si 	t JU LS 

	

3LZH o-Ç,aJt LSLj L±JJSJ cJ 	Z--J. 	aj 

8, = cex, +(1-a)S, 

88, = aS, +(1-a)S8, 1  

I a,= ce (8,-38,) 
J 	1-a 

<t 
a 0 , = 2 S, -58 

:a,llit ab,iL -4 h J* 

71 , 1998 -;»--- 	cÂ,Sil uIy "ç4l p.aJ1 j,zh ciZj 	3L- 
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2stX4i4 44t 
	

jjlLJ.41t 

= a 0 , + ha , 

:Holt 3j -4-2-III 

	

y jJîi :3cJsa 22 çiJI Hoit $» J JJI 	çIucI UIC 

:c4 (a,)  3W 	iIj  (cia,) k4I 

• i-ii 7 is 	cc cr 	J1 	tt , 	 - 

Cp WiiS jy441 6 ç WI ja U  a, CLii oi j i 34' 	- 	 - 

	

Hoit SyJl fi=cr 	3 

Brown 

:JUts' 	 aA 	uT 
ao,= ccx, + ( 1 - a)(a011  + a 1 ,.. 1  

= fi(a0, - a 01 _ 1 ) + ( - 6)a 111  

	

:UL,Ji OLL,1 1, L 	h 	jdI 

= a 0 , + ha , 

Ld 

a 01 	X 

a H  =0 

:(HoIt-Winters j.à) 	t.is &.?fl. 	-5-2-III 	T 
T 

oSiL LW ±ft Winters 	J! iL,i Hoit  R-L- A ÇiiI 'Holt-Wjnters 

.i4 	d; ;t JJi 	, w., 	T 

cc 	JAea U a0, 	 - 

- 	 T 

- 

:JUs A  S.JI 



441Z4Ø11 $ 	 [ 
	

J,it 4Ji-41t. 

= a(x, /S,_,,) + (I - a)(a 01 , + 

u 1 , = fl(a 0 , - a01_1 ) + (I - fl)a,,_ 1  

S, = y(x, la 01 ) + (I - 

• J.R. ijt4 c-U s;  

,ai cJS 	4j 	c)UE cJS 1M 12 	ujLMo  L.5-Ili ;}Ji 
ç 

= (u 0 , + lia ,)S,,,.,,sii f~ h < p 

= (a 0 , + ha  )Si _,, +21 sip + I :9 h 	2p 

u 0 ,, = 

u 11, = O 

31.oLto 	—6-2—III 
1I (a,fl,y) 	t 	o5LA 	I 

jÇl JU j  'e, =x,- ) 	Jt 

.0.3 }0.1 	3j  LA 	a - 

r1'11 ô .crJ LAiCP 	 c..>JIHJ 

it( J4J k>-5k1S ki- JJ,A 	,aj U.LP 	 j Ui>- • aL4i 

n5 

:Box et Jeukins £3.à —3—III 

ù,iU3 .y - j 	 Lt j5kj J)B LrU cS 	35k.,. (y 	 T 

OJ.ALU 	p4 Ja4 c5U1 (y ØI L3)Uilj aLdI  

,-ii1I H3' LE' 	 i>-5Ul 	Js. LA j  

25 Christian Mannuse Les aides à la décision —techniques quantitatives de gestion-' 2ÔIUC  édition FERNAND 	 T 

NATHAN 1983. P162. 
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3lzq4 a4t ,kta 	 Jjfl J.41t 	- 

3 BOX-JENKINS 	1970 

iLl 

 

2Jb Js .*SiL L±JJSJ jiI JL4 3 LbL 	4JJI JJJ3LJ 	jIcU 

& J-)'—' 	,jUJ JUJ'» LLa cl~J>Ji cAL»dl Ly r ia 'ctj  JLUI 

5LJt JU 3 u&S J 3~i c 26 ((S)AREMA) Sly 	Si 	 J 	jil 

J» 3LU JoL' 	(Autocorrélation) 3iU iL't  

(Autocorrélation Partielle) 

6UJ t cAio —1-3—III 

C,5¼.Au. L,4L L 	Ç 	 JflJJ -T jLLfl 

•k)J CS JÀaM cÀ}I 	 - a La3JI cÀ33I 

: 4)Lii 6L7J » L jSJ 

.a' L» ;..LAU...0 H3' ù:? i0U) )yrj J! ç1P k>ry 

IJJ 	

1SJt )A 

H3' 3M JoU) )yrj J auii ioU,\Jl i3.KL4 	;t JLJS  M.t 

fr ;3i 	zU 	j» JLJJ\JI ktA Zoj Ùj5 iU-I 	3 

ci i4 J 	3UJI £L J 	&K . 3LaJi 4,jLLc 

JÇ. jtj2eit ÂJ-S 	jj4i3 cj k Uwi C)IJZiJI JS j j$c ~3 --s 

.(easonaT) Auto /?egresive Lntegrated Movjn Average :..J Lnz"l e  (S)ARIMA r.il 26 

, 2005 	Kd- aaI4l z.U7' 	° Jdt, aJaJt 	 j 	Ji' U 	.t s.t J UJt p27 

.440 
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allekltt 4Ult W 

LUT ..6isj2i Jij  -2 

:32-4iJi' 6Uf 

.,.LxJI cÀkL3ji 	LiL~3t çI t&LS &.LJi Cp ZiL,JT 	tJk, JTJJI oi 

Ui; JjIs 	U j 	k ;i 	j zLJ () 	.)T aL.LJJ 

28 

N-k 

Xy1 	Y) 

N 

7 

	

yLJSj  yLzil 2J'JJ aLUI Jy\J 	Cç L~ 

(k)— 	
COV(y,,y,+k) 

	

p 	
- JVAR (y, ).VAR (Y,+k) 

y 	z 
} 

TTT o1 	 ui 

	

y t €z 	aT 

p(k) = p(—k) :ùt t  

.-1~p(k)+1 :S 	
- 

	

ru aLLJI JLs} jU, p(k)=1 4 k 	L4Làt - 

.)lZLaLJt j IçJJ(k) L y .UU- - 

4 	 (Décalage)  

. 29 k =T14 

	

JA.*. kj ;i;4 t-j 	(Yt) 3s: 	J)-1 LUT M2sji 	'? 

31jJt Joi.sjl )JS 

283.C.Usuner 'pratique de Ta prévision à court terme' édition Dunod, Paris 1982. p45. 

29J.C.Usuner "Op.cit p  92. 

1 
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i4trs4 )t .¼ 

r(k) 
= 	

- : 

VA]? (y, 
- y,) 

(t 	 ) 

 

Yi,k j Y, 	 Y+- j 	 - 

k-1 	 k-I 

= 	a, y,1 	 Yt+k = 	1Y1+ /+k 
j=I 	 1=1 

.(MCO) &LJJCJ Jc J,s c'51At,, A ct' j a 

j1 	J 	 (Corrélograinmc) 3LÂJ JÇîl Ul.i 	- 

LJt JdI liA ' 31 (ACP) )Ji jLU -L3JI 4J13Jj (AC) iii 3UJ1 6UJ 	Jui 

j11 &C7  )yrj cf 	~3t - 

• CAJJI &.LJI J S JiLJJI JiZl - 

zc7L,1-JI c4,3 iI JOLSJ I j..'rj cf L..LS3 - 

SARIMA(p,d,q)(P,D,Q) 

J L 4aU u JL4 i (AC) JlQ 3L4i ii J42 
32 

VAR[» (k)] 	1 + 2 	
2 	

] 

p(k) 	wfl J.5 ok; 	ùiUit 1 e&L, ( 	p(k) ùt jÇzc1j 

.- )k (1-a) = 0.95 

± 1,96 ,JVAR [ô(k)j 

J.s.Lx— p(k) 	J5 .yry LUS [E(y,)=0J L4.LJi 	 JU 

30J.c.Usuner "Op.cit" p  37. 

•ÇÇJ» )Uil .ISL5J'I JLÀJ (ACP) y)Lj (AC) y)14 L,41 3UJI .iLJ J'dI 	 «» 

32J.C.Usuner "Op.cit p  92-93. 



SlXÀll jul[ $t 	 J9lt J1[ 

L (ACP) iUJ 

VA!? [P(k)] 1 I 

: 	2JI JL5 .Js 	 - 

.± 

:Box-Jenkins  
Aj 	ZJI øi 	 31 Kç 

- 
- 

- 	T 

- 

•33.JI j- CAJ 

C p LAI 	 -j  

3r Lii a$71 ciA 	Ij Ua4. U 	'i jJ't i,kit 31 ' .Lt'-'M c.'Sj'Jt 

.tSLa,-'dt Cl:' J L 	T 

:kjl,k.$l 

:ùt LS S 	ys 3 CpQt UL 	UUÇ 6L 3t cJl~ 

E(JÇ)=E(1Ç)= 

VAR (JÇ) = VAR (Y+k) = Yo 

COV (Y,,Y. k ) = COV (f.k,.k+S) 

173, 1999 J}I)?I t.w.l cÀp,,3211 c3l 
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a4. 4 Mt 3ats4 	 4t  

1988 Philips et Perron  

: 35 JLJt cÀ4-I LiL 

Dickey-FulIer —J .±.5WI 1LJS 	
7 

:e 36  (}t) 	 - 

Y, = Ø 1 y, 1  + s ..........  

Y( = Øy, + fi + el .......... 	 ri 	3W1 	 * 

= 	+ bi + C + e l  .......... .(3) 	o4I )jj 	JWI 	 * 

:2JUt ai3Uu y-ai kU 3 L- y.iii - 

cx 2 
 

1=1 

:JUI a;3Uu Ji 	cç..W 3 3M 

s,l = 	e,2 
 + 2 	(1 - ï- 

	 E e,e,, 

çjL 4! 	r3 	r41 yA 4.Ul 1 W j Ll L 

I = 4(n /100 )2/9 

n Ût 

= -1) 	1)Ôel 	 - 

c? 2  

S, 

	

.Makinon J yk* j L)33» 23I 	 oi 

a) aL..J.Js0 1  = 1: H0  

	

.;,a...jJL.LJl6<1:H 	4Iai).  

35 Sandrine Lardic, Valérie Mignon « Econométrie des séries temporelles macroéconomiques et financières» 
Economica, Pris pIz18. 

36 Régis Bourbonnais « Econométrie » 4 °édition DUNOD Paris 2001 p233. 
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atx*sfl#  »uit &&Js 	 Jjt ji[ 

: 375LiI p LajiI JMJI lit -c--

:DS ji y4 c t A)Jl JLJI 

L UI 3LJ1 i,.t Ji 	I aLLJI 

&LJI 	Xi = I LLJtS 131 ir< 5H 1r11 <1 JUI 1J1 ji 131 )La ù3 

y ' =/t+yI- i+s, 

Ç UI J<JL u.LJl aui A-5-  jCc.. 	
0 tu 	4iM j,4 

Y, = Pt + y0 + 	e, 

var( y,) = E(y, - E(y,))2 = 	s,) 

var( y,) = tc 

.;3a 
, 

L..LJI ù 3i u —i 1Jb Ub y, yLj ô 

; 	Y , 	
JJ I n 	i .ji 

s, 

z, = (1— L)y, = p + s, 

	

:ii JW ,&LJi C~ L-t d 	AlJ ,. aL4~ fil ùT J,ii C LP  

Z, =(1-L)"y, = S'y 

ÇA olâj d JUJt çJ  Lt ;3aMA e-Y, 
 

Jj 	 La5JI 	l J.»3LJl 	wj,JI a .Ds tjJl 	J3Lil 

i1Jl 	(74 1.L4Kta Ùj~ U l.li 

' Isabelle Cadoret - Catherine Benjamin - Franck Martin - Nadine 1-lerrard —Steven Tanguy "Econométrie 

appliqué —Méthods, Applications, Corrigés-" l'édition de Boeck Université Paris Octobre 2004 p307. 
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atx**4 4s11 	 Jj[ J.-.ff 

	

:TS 	RjJt J3LJi * 

:cç-J 	L? ;Ja 	raW c,tS TS tj' L? LVLJ 	(H ol) 

y,=/1+131+c i  

.cJ)i U E(y,) û 	 , &LLJ 	 k 

E(y,) = li + fit 

s, 	 , 

fij p oLIsIS 	3Kç. }-...A J»3L9 (Ii J3LJ øiA J 

	

L?J 	 JL~Lj 	T 
Y, - j? - fit 

cit~ M 	js y*3j TS LjJlLi? 	jiA 1U 	U—L, LI 

Jc. TS iJS je 	 .),U5 ùÎ 	1 DS zLJJi «J .DS 

aLJ 	 DS LIJI L 

JjiJ?i cUU JLn»L x.A 

L» ,a —2--- 

*tk. «AR) 3wi 	,y 	5iy tJ SLJ ai$2J ù,K 

4Cy Si c)Uail , 
()LUI SLJL, c(MA) a52di 

JLs J» 	'(ARIMA, SARIMA) ;.Ji cSLJI Jj IL 	(ARMA) 

.;i4 a.) tLJ ù,5Z ùt 

AR(p) 3LUt 

L» 	a1aJt cÀAj 	Lfl.è. &JII J,3Lit c il-k 3 

J 	Lw.L (y,) J UJI Ài oLLt. Cr. UnL. LhJ<J d.B3, 

38JLIt s,JI 

Yi = 01y,-1 + 02y,-2 + ... +O p yl-P + C, 

.415 2002 	UL 	Jitj )b 	 3/ 	 i38 
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414#A .»ult 

Zai J3 :y, 

Z4j :y,.y, 1, 

(Auto-regrcssive mode» (p) -yÀ. jLU  

.AR(p) 

L UL>-t 	JJ i 	aJ 	 p=1 û,5s 

7 

Y, = 01y1-1 + t, 

:jJLCCJ 

Yi = 01y,-1 + 02y,2 + S, 	
T 

	

) 	04M 	AR(p) S.JS iJ  

: t -j'JI 

PkP 

:MA(q) S'y4S C4LyJ 3ji -ç.i- 

	

Ùj 	jC. 	y, 	'q 	Cit 	 3 

q 3-L.0  

T 
MA (2) : y,= s, - 	— 

MA (q) y, = s, - a 1 s, 1  - 	- ... - 

.(Aléa Gaussien) 

Régis Bourbonnais ubopCit  p241. 



44lz40fl4 ull.k  

	

u Lt a4,7tia Lgt 4 JSj-J "L2 	L4 (JU )iJ.C'Ji 	J.a 4hfi 

aj LLJ j 	JS asU W_U 	i 	 -- ' 

as,dt 	Wdl 	ii  

(AR (œ)) h N 	313W Li2Nt y j (MA(1flJj 

1kM (1) = AR (w) 

:a)LSt U,,23t -L—Ji yws 	Jb 
1= q-k 

Pic = 'i9q 	
pourk = 0,1., qetp = Opourk > q 

.LL4 7$tU 	 1s- d j» jLU JOSJN >u Aj 

ARMA(p,q) &L* SLJl -C- 

MA(q) j AR(p) y y ARMA(p,q) jJi a 

JU jCJu 	 .LLJ LC 	Àli 	&..k>-j asy  4 

Yi = y!-1 + 02y1-2 + + øpYi-p + U, 

:2i3U LJtA u, ÙtL.9 

U, = s, — a1 s, 1  — a2 s,_2  — ... — 

) 
 

ARMA,q) ju 3 	 MA(q) j AR(p) ù, ùT 

H 	 .j aLb ua3 cJ1~ tit 

:kiiJI 3)ii 	t (Philips et Perron) UL ,S1W )ÇTt rLbÀ &_.LLJt 

408.Coutrot et F.Droesbeke « Les méthodes de prévision -Que sais-je » Edition P.U.F Paris 1989 p  61-66. 

50 



cslx*øfl#  as1t .143 	 J4[ Jff 

I v -  J 	j ' 	 di 	aIlil 	1 

L1 _i.. aLL 353 AC iu 	 iu 
41 )  

:J iiit1sZ431 - k a.i 	Us AC JL 

& 

E ùt 	'(Bruit Blanc) La_i L 5 J JCLJ ji,Ji 1J-i Û5 131 --3 

4a~C3KB cL»ii 	OJ 42* )j3 

UJt 4Mi) aib l_M)  Lc-j cLt.JL yUJ  jJS4 J2Mfr cilS .JlJt c'liS 

ci L3L4 3b 4LK tjya 	4i Ùj~ (Corrélogramme des Résidus) 

:SARIMA42 j ARIMA LJI Ji - 

t ;,k4 	ajil J.3k.Ji ci15 OS ikiy... y &b-jJi )jJ» cilji LS1 

.DS jÎTS yJi OA ci1Ç Oj 	LfJJS UCE A)l)L2 çJ.P &-  Jj 	ia 

jJ 

cÀ*Jil ÂJ> L. U .Box-Jenkins tea JLwL ylJ )Jikl }Ul ci 9B 

.ARMA Z 3Whtjj.UMAjARçyr5kJqjp 

&7iIA 	 J I.SJJ ,KçDS t}1 	 L.LJI 	Iii, 

3,CUi O LiS cÀ» kc.) J=d 	 c.iUit JI JW\JL 

Box- e& JLc4 f) U .L.~uU L.LJ; 5  .(;3a. a j; 	j4 

cr 	 -j .MAj AR iki qj p cÀ,Ul 	 Jl Jenkjns 	T 

.ARIMA (p,d,q) —q 

.sil jSk.a 	&» 

 

j4UJl y JÀKc. SARIMA 

J,a c.iLÇ j.*t y 4=s) ciUiS ;J 	s 	y t (I - fY)y, =y, - y, 

ciUUJrt y  12=s 

41 Guy Ansion ((Les méthodes des prévision en économie» édition Armand Colin, Paris 1990. p  273. 
42 Regis Bourbonnais "op-cit' p243. 
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»ll 	 J[ 43.41[ 

W 	Jb 	. jL çii Crj SyJI 	aJ Jrt 	 T 

LUS Jtji (9tt4 aiLa :(3-1) JjJÂ- 

!AP r 	FAC 
1<kj<J0=  4R(2) 2<cJS0 

Ju 0= LS 	LJ AR(P) 

1<kJ53 rUl.0 cçjLS MA(1)  

vans 24c js3 aiu MA(2)  

vans qck J-5i MA(q) 

A J) 	 ns ARMA(1,1) 

A q-p A p-q 	t aU ARMA(p,q) 

Source Régis Bourbonnais "op-cit" p242. 

)jJJ- 	:d-,-  

Ui q  l  p 4_JJ 	MA (q), AR (p) 

LrLt Jc- LJl 	cr 	ARMA (p , q) j..U-t ~5' ii.>- j ut LIJ 

.(Corrélogramme)  

S 	 i 

AIC = 

 

log 	
+ 

2 (P q) 	
:(1969)Akaike jL*a -

log  T  
SIC 	 :(1978)Schwars 	

- 

HQ(p,q) = 1ogê 	 :(1979) Hannan-Quinn ) a - 

- 

jis 	 J 	çt JLJJ Li at »L4t 	Lfl Ùj~ 

.HQ,SIC,AJC 
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alsØll#  »1[ k14 	 ja J-4ff 

3-4 	 USj 	jiS fil 	j L.i JCII 4I-y y çf 

• 	 t -'» Il J' LKr c(p,d,q) 	T 

(Maximum Likelihood 	 t (MCO) (.5}Jl 

o? 	Ji 	kB 	dU cMethod) 

.N—*(O,cs/) x42JS 

(3;J1 	4y, Ç !J.cil UJ 	i 	c4 	JMJ i oLJ 	W 

j s ftA 	jytA 

Student: _J  (t)  L,a>-'Jt 	Ç»J 11 LU : ixll iy- jLtS -t- 

C?L4 ÇtAj i 	 c» i -9 La,- ù 	,j 	jj3 	ciI ài 

(fl=5%)c4 JLz-t 

AR(p) 

= ________ -* N(O,1) 
.JVAR (q$) 

MA(q) aJL 

kq N(O,1) 

J iL' Ç ce° 	&4iiI 	} L»J ÀZiS Ji) (4 ~ 1.96) L cJ Si 	T 

LIL_i.t ErJt ) lt &.J7W 	 u- 	- 

Ui L_U J Lp'U J2JI 	 LÎ 

•-e-' L.i j,S jaJI riL  ù,C û? 1 

ot -2 

.&uu.ji LJl jt.S•U pI1 ,i 

53 



4als*øfl# »UI[ kW 	 J5 [ J.4fl 

- 

CÇ 	 is J 35»b ù~ 	J 	kJ JUJt UjI b 

si~E JCW y4JI y ùt C?  &st 	kI Ii L-;-4J 	
- 

_J Q UL-t 	L j 4L4Ci ULa'-'I j  

44 
Ljung-BOX 

(1) pt5 a>7 	jUil 1oyjl y 	 N 

.(1-a=95%) 	'(k-p-q) 	A 
2 	

Q 	- 

:cits-  lS 	 -fl 

2.AUZJ LCy  ZIL4 S,Jl isE 3 	L.S- 	
Qacan > ZK-p-q) 

4.) (AR,MA) 

. JLIt :SyJl  ;i JS JJ.) liJj LSiLS LLWLJI t Q 	~ 

J ;pM oi 3,53) Durbin-Watson La-'.- 'y \J Q 	3-J 

Box-) i) 	Lk-' 	JÎ Jij (JJJt orjJil Cr4 i1t.3U 3UJl 1oLi'i'l  iii 

J-<14 Lt..>t,Oi (Pierce 

Q = N 	:() 

Jarque-Bera JÇZS.I Jszwi jl!S c.'Lj :J2ii jdt 	»Ji OaL - I - 

:çL- LJ1J  (BU 2 ) Skeweness JAttU 	35- cj 	 cçWl '(1984) 

D''2 - 	
/1/3 

"1 	- 	 3/2 
/1 2 

:53L sWi,(B 2 ) Kurtosis 31e, 

D 	 /14 

"2 - 	 2 
/12 

441v1.David et .1.C.Michaud « La prévision, Approche empirique d'une méthode statistique » édition Masson, 
Paris 1989. p  112. 

54 



	

ai + A »alt e Lj4 	 a J.41[ 

Jl fr  = 1 (X I  —y C n ,= 

	

:JUS j~1Ji J 	S UL-i j  

S = 
n 	il 

 + 	- 3)2 
6 	24 	- 

S 

cx a J.IS (.Ç$*J  '2 	4ry) 3tct 9-% 	< S ci1..0 Ii :tiit 

t ,t t  Lt'J c. çJrJz 	JyZiI 	"J 	U2i- °1 -°- 

233UU 33.IS (ER) rJt U- (» U1i Si w 
 

JX. — F.j 
ER. = 	 ' .100 

lxil 
*iyW 2 iiS:F,aiiil.iiI:X1  

IV 

1 	 i 	 T 
ER 1  

3V N 
N 

	

3ail .k.wyzU 	,jt h2i-4 c.Lo- Us- 	p 	L23I 	}S1 Ji 

T 
N 

1+h 

t= h+1,h+2.. :4iL._9- 	E = 
(2h+1) 

55 	. 



21S.s4Â1l# »U II 4l.14  

Lb jyJl Thiel 	L-'- 	 ,Ç'-U liA Titiel Ls.o -)- 

45 LS 

> (FPE,, 1  - A PE,1 2  
= 	

NI 

(A PE, 2  

FPE, - _ F —X i  
x i  

APE11 
= 	

-
xi 

x i  

ê' 

iI L- 

U LJI 2jU; 3 Lai•  APE 11  j FPE1.1 u'Y• 

N-I z 	y 11+1 - A.j1 	2 

i=1 	xi 
1
( X /+I — X l)2  

x i  

5,Ul 	ML &iJ Ji2JI o14 .Lç J,at iÙJU 	I cJl~ L1 ' 

• 	 ,,Wl 0iA Js Jal ftziU z'>! cJS bj 

.;-- 	J,J- 1 ftiU 11<1 	a~ 	e 

:k»LJS 7r3L-W 4411 
LI 	fr! cyj!;j  

çJi w 	l)iI .±3,L. ydl j 	uLgi JJjt a,.-T iiAt 

	

.ui OÎA J~ ug, sl ) 	 ai&i 

JJI )ui 3J2 	i JJ 	Js- 	ÇJ&.j  3) J1 	 i)&JI cJtÇ 

J12 I JktJI » jII2, 44i Jiz4I oIiI y 	 aflJt cJ~ ut 

LMLJt Ô2r,lt Lr 4  

56 



4&4* »ul[ 	 - J$i1 J.411 

X( —)(x, -) 
a l = 	

fl 

a0 =y—a 1 x 

:J2S 	-2-- 

I 

V, = Ae 

LA ,,aziJj c3,Jl 	ijJb c. 	i,J. Jl.C!t )yrj J LA 

di 	 JkI 	 L lLta iZ 2Lç jdj  

•i jz 	j 	J 	j 

V =Aéx*r 

Ln(I'Ç)=Ln(A)+rx,+s, 

	

ûL-- 	 -; 

:çt 2t 	 u1t 

Ln(V,)=Z, 

Ln(A)=a 	 - 

Z,=a+rx+s, 

Ç UJt oL 	St 3 .J)t &LJI cÀ512J-S , 7t 	JxU JZ 

:JUL5-  

T 
T 

	

j 	 - 

2=2, 

58 



£$ttf*4 )44 &a14 	 Jp[ J0 1t 

1 	3 y 	: 	 j .JJ1 3I 	t) Ll 	 r 

VT+l = Â 

T 
= 

:aJUI 	33US JLnb cÔyJU 	Jt °-- 	 T 
ZT+L = £1 + 

	

= â + 	 T 

:j'i15j J 1 I JUJI j- 

= exp( Z~ 1 ) 

= exp( 

VU -3- 

a1J cSri Lxii 	}\~1t 	iSS  zJb zjLs JiiB 	ii JsaJ 	 T 

: j<-Ji 	h_t h-ii 

= fi0  + fi 1 x, + /3 2 x? + , 

41L.4 	 4cil » j 4Jf 3 3Ij  Jj 

:J. LJ ciUjL4 	3 M cAt» .iZIy L53k 

Al JT 	I [iv, 
A 1= [E xv, 

	 T 

Âj >x? >Xf 
3 	E XI4 XI VI 

	

1 	 T 
VI 	

/0 + fi1fi' 

I t 	 .,.- 	PO ,  fiJ,fi2 

59 



Aals*Øfl# bUII 3i43 	 J4[ J.-.'11. 

J» 0 Li jÇ 	 k j 	t Ji .. 	ii  

JI L» 	 dl 

.3UyJ0 rjiyiJLszÀ 

jj 	 J»u-~jj 4jj jjI i--sil j 	 oj 	 - 

ck, - 	Eî UL JUyJI .-'» y 	cJcuU J&W jLesjLc jB 

Jj.ÀJ j ±i3.ft 	JI.frM4 LÇUJ cJ-c L~ fi'i çUJi cf jji .)LaS'JI 

La'» UJ Lil5fllj jLrcnÀ k'- j cJ15 34i1 0J 3f 	 .5L\!I 

4L 4i 	J IJX. U 	 IjJd 	 A JJ  

)ULUi Jj  JCJ 

:.4xiS jLÂ.4iS JLS Mt —2-4—III 	n 

f*4 	L» (S5Z4 (gJI LJI ûÇ>AM J1 &L)LaS LP 	kz 

oLLli s-4 y..0 L» J 	Ji 	 UJI .L4SJI 

:JU cciSj  (y,) J ÂiI »i 

y1  =a;+a2x2+a3x,+ob+ 

(x11 ,x21 ,x3,) ,.i4 	3U 

L» a2-3W 	 ,Ua1i JJi ç 3  c5 r:h cj L.JI  

e yt t; U2iLI Ji .L.9jj.t4 	yt Uz!Lt IiAj  .ÙtCJI y P 

jC.Ju C i1i s.Jt 

= 	+ 32x2 , + â3x3, + â0  + 

e =y, -5', :_J ççjL 	JIJI y  e 	â1 ,â,,â3 ,â0  bj A 	iU JJi 

t:e47 

48 Régis Bourbonnais et Jean-Claude Usunier « Prévision des ventes —Théorie et pratique- »op-cit 95. 

60 



A$lxt4l# [ Q= 	 a 	 H 
5;, = âx, +â2x21+ 	-1- â 0 	 - 

i) kJS 

:k) J,  k+1 

J 	.;Ji J 	sy  c.IU 35- :jo 	MJs 

3 rM J A ùt 3Kç. clU )U c&J 

J Jrt rJ 	)j 	L 	jt t 	€- A ù 	 i )t Jati 

i,L .&iJi y ÀML U 	) C) yp Ji4 cÀy Ji pi 

:jLh cS-r 1  Jt!U 

Y, = a j xj ;, 91  + a2 x2;1 _ 92  + a3 x3 ;,_ 03  f 

x11  ;1s oUai 	ùu 	 Lk e 

4d aJ jsl s 	 s 	 3k JLXI ù 

g 	 ait 3 yJI oi) 	Ç>- 	j» 

LJ 

:* 	ds ctt—flT 

	

& t9 LY&La>- Lit:*tsij L4 	LtrU ZJi 

L,I-JI L 	fl; cciL .Ji 	 U3 	 (JP U 

-9-4' 	 .ib Ua zKi 1 LJt LzrLUQjl 

	

w, 	 J }zfl JJ2is Ji dJt 	 - 

:LMs Jti j J...d1 -1-IV 

Uk. 	øiA LL)t*4 O Jtk 	L5- 	J,, ,aiL,e- 	JÀt ) 

cf U;  A fiLS  Ô. J%Jt JiJt 

61 



41'ft'11# )44.t 	 Jpt J-41t 

:pL.a3t L3 AS.ø —1-1—IV 

:Lafl LJ s3i —1-- 

J 	 ÙCJ  412JJ 	JI :i, 
	Ji 	LiI 	is 

	

u, J3i S, }.':-Î 	JL~3i 	4 )LJi 	tdl 

c.'t'I Ja ct-45  • ,uLJi ce'ij  c."I t oLi,U R.c.all L 

	

• a.ij-t 3i ct 	 '' JiJ, ) 

chU JU.4 ye LC 	 C JIfII jl c..Lj1l 	LJt 

U1i 	J4yJI fr L)JS 	 )c U2U J U 	JU j  .X3k+nI 

J 	i,fl 	 3Ç 	• Ç3 M \J LJi c» 

e 	dMiS P 5ftJ LrU2JUJ 

:ZpLJ1 L4Ji ,aiLa —2- 

	

fW 	 Afr 	
-J1 

	

oI}}i 24iill iit Jj 	 44J LJJ2J1 » i 

s ;tW (fUis 	ù~s ût 	eit 	- 	yit 

Jtr" LS 	 cUUiL c 3  Cf J)O (31Ç 	Ja 

}Si 	.Ç'ij 1972 •• J 	3» Li*JJ 4a j,:.)Lso (y y1 I ul~ Jil 

.sJI yotd 'rJ Lkj 1960 2- C» 1 (74 

	

(5 i)I j X,aU ût 11 u 	 çPLs i Ji 	])\JS 

3 	JiX4 2uy.,o 	)tLi t4ç- Ji 	dJJSJ çiJJI jt 

.tJ 	jc -,yt zi.Jji 2 	 2-er Cr4i 'V' C? 

C? 	Laj JCUI aj.kt çLC 	Lrjij~ZU yJ »)d 

' M.Salomon-G.Nahoo « L'élaboration des prévision de marché -méthodes et pratique de ta prévision» 
Nouveau tirage 1982 Bor DAS Paris 1977 DUNOD entreprise p 102-107. 

62 



	

j,iuli ,U*s 	 Jjt 
 

ZL j  Jx4 yJ —2-1—IV 

	

SL.JI JL44S Uk 	U 

Ua yJI Ùj j JL Uf 	 UJSJ J US JÀ )L:Pi 

:JUI JCzi 

= 	, X 2O2  X3;_g3 
..) 	 - 

:W J-ÇiL LJI aLç )j 	 T 

y ;w 	a,aJ Ji 3 jUz. &i,aij fA 	oJs W~ 

ûAW CtUQ 	 s 
.)UJ'J ZÀJ54 

• kSUJ cJ'JJt4 S 

	

oUjp-U sjL. j t oç.U2J 	i» 	 LiJ ait j  

ML,Jt (s*M j oULa-'I • 

.LSJJJ1t Jy. )ir CAy,Cj p3U! Z-1-J 

E1 çW 	z1ç. 	iJ c4sL- a.xsuii 	i 	 e 

•;»' JICt L4,tl JL'Ji e-9)  oÇSLa- S 

• i:)i oÇSLa.- S 

.u.uE —2-- 

L J 	LJi ZL.s 3 U ) ck ;is JÀ,Js j5 çJs 

s Lie 	L. 1i>j  ta,,- ;ii 

UL 	JIi JaLJij  AijsiI 0JA 3 cWL5) » 
 

.JLsjJt j 

63 



als*øfl# .gsll &k 	 41t J-1t 

j 

frkZA 	LJ 	H 	Lii 2tLJ c)4 a) 

H skQil JL. 4i2} 	ft 

yr LÀ12 JJifl oLJ4i cJlÇ 3 	p.i• 	Student jÇS 

cr 	LaU 2 jLo c*La ûC3 	pkzil 	H 	' j r'L 

6j4.4 Ltti ;ui4~ 
	

¶ tt6 4J j:JS —2—IV 

J3UJ :JiU J Js. (ci5ÂJUJ) J 4J jIzJ yd  

.oSÇJS Nc.dI-je-î 

:Uih  

; 	 e 

:ci3UWJ ûC7 oaJ —1-- 

L..sî .tU2IJS UM 	C 	2 	&'rj) J.,ry cLaJ Ji Kc- Jc. 

rbb y~ 	 2J>- 	 .%20 js 	;s cÀs 

r 11°  

:py JJ 9 (j e» cWs .33&4a.t21 c.3 Ji -2- 

û,~s JUJt sW jiai J_ii L5 ciyJ' J Jb- flA 

:=is fijIbJJ JJs 	..JL' 	(JEU J_ii iP %30 dl %20) Zy 

U Si. j 	 . Jk 	ùt ù~3+4J3 a- i 	 r 



	

lSHstll buE JM 	 J,t J.—•t1t 	T 

	

J is7-s 	Ji 	oLjU -3-- 

331 	 P'j i 	i,ji 	 3 

	

y 	 331 

J y 	h ftJ Ul J ççp ùt 	 ci 	 e 

	

•uiJi LuilI sS» :i) 3kii hs,ii Ji'JI 	pJL 

0a9tUl J 	LAJb ùC 'i C)jKlI Li ùS LO- ~Lifl )y&r1  pfli 	t 

Ly 	ccL 	) Lu, 	aiE 	ci)' L'J 	;u-i aj 

.(.. .oL 

Ly cUt b4t'iS Si JI L,a. J 3 )y L»jJ3 4UiS cdi 	t 

L 	p U » Î ±33kn»'JS 	LJ ULcLI U>-5UI iJt 3 	)ts 0MJ U 

-2-2-IV 

3cL,-y pC- 3&± 	Jç JJL 

JJiI UL- 3 cAS7L ypJl) )eJI J Lï} yoJl ti 

ù '5 Lpr yj 	 j 	S 	 Ut (cÀÇJ 

.3,, iz..p jz3l 

cr4Kj 1  JJ3lJ  Ja-3W LJj23 C» C)UIJCI 

Ç 	i 	cr 	3K LJIJ  I I± 	.QS,JI JL*t 

&j  d-y p9  A- LfJJ.~ y i tJUJI LJLM J9 jzU aJL JI 

65 



alxØall »ll.;&il43 	 a 
3it ua 	jt ç a 	.- 	LgL JZi aifl 

4i 3ii ijI 2JJ .3,Jl 	JA LJS 	 LUS 	SLJl criLc. 

LUS J*j 	 LCI ikI 2JI iJ idl 	 M 

2L4.il bÂs. 	 SIM cUUi-) 	3 T cjd .-'-' F:11 

c,ci4Lil j,c1-)J 

2 aC44 - 	-3-IV 

cÂjdl 	 &..s. iktK L}JS 	L. 	; 	L.. 	Lai 

r—i li (EAN 13)  

5CLJ 	. 	 U 	.cLU Li,, jJUS 	yJl JT r5hS' 1 l 

c)UtU c,d7 aLJ yza'Ui c.Jji j2J LUS 	j 

ÂÀa .Ci.e4 Ji  

c le  
4 3 U LJI J,,Ç y  4I 	 a 

ùî  

50j'  

JtJ:2, SJil 	Mt 	 .±33Ç 	ùt LUJs iit 
« 

2L*il3 i5Â1S 	.i.- it.4-s 4 y' &a>. Ss_4 Ø cjSlS QM) 3Lj 

.cjAtLl ç. 5Lj j3is L) cç U. 4,i Àll J 	Jy-il Lip 

50 P.Lambert « Etude de la prévision des ventes pour articles de grandes consommation » Revue de statistique 
appliquée, tome 6, n°4 (1958) p  59. 

mm 



k14 »ult 3)S3 	 Jpff 

:42i o3 cÀc 	Lt j JaSi S34J -2-3-IV 

y ,Cii ib'JS ZS, 	 jU SU ; 

:Gornpertz 	-1- 

L c2r- 

y, 
= 

Logy, = a + br' avec O <r <1 

t C?) c 	(SJ tSJI Jk-JJJ Log y, 

a,b,r 

aJUi JaSL4-t 	-À.4 js 

b<OEC.JSH y, _-*O 3t—>—a  

j 1 jiJ yUÎ e) y, —*e° ù ,U t 	œ 	 - 

L UQfti ' 

J >cJ Joj  L1~ t4t4' r 	LI~ 31,JI y » 	r 

5y b4Si LA .(e" :d) Mt  

JiÊ 	J) 	Ji 3 	a ûî 

2 

:jbJt~ ç 

- Ymax 
- 1+br' 

t9 

Régis Bourbonnais et Jean-Claude Usunier (<Prévision des ventes —Théorie et pratique- »op-cit pi 55-156. 

67 



44 	t 	 J,4k 

(-1 <r <0) ct-' 	y J aJ r j a 

UK 

- -cc 	bl 

Y, >Yina C) t —*oo 	 - 

% 50 	 J,s Ux 

Yitmx 	 C? 

3L c5ft ~1ft 	s,is Js 	'• 	 Lk 	'-i» 	14 

 Cq 	CI-0 

:j U 

Âi3JS j 	i ys 	5JJi Sy*JI 	j 	- 

- 

cÀ.4 L Jt cs. 

cxU it )JQI a,4iiji 	:iJ 

.(Holt-Winters) ik 	 .) U 

a LA Ja..t.J j  (Tour Eiffel) Jkt c 	Ùj-&yi 

($ &r 11 

 c'r-' JLI ç» 	- 

LL J'U  Box-Jenkins) A3JS JUJS } 

J,6sit uT 	i( 	;,i1i 

lm 



4462144 »341t ,%a14 	 Jp1.  

JJt J_aÀ3 L,'9~ 

jz1J iUE,zW SLJ J JaÀJ W 	y 3J)C.ft Uj - 

	

khJ ts; y 	4JJI ;5$; j? 	 Uc.L C) 

k _ii a uJ ç T 	d jJn 	frLt 	 n U4 

	

J JUU 5iy ciS cWNS z4Ç2 ojb 	c(yyr 

Y û r . ojJa WJia 	 ÇcMf) 	y iAj 

.ib3U cUL7i 	34  L 	 jzi aÂ 

	

It Li uU 	ùIiUi 4,-3&3S 	 L/ &pr Cr4i 

2ti }. 	kjZ,tiS c'LiiS 	 &JJSJ) ,) ù3&cii 	l j 1S 

	

ZLt. 	iL y 	 C» 

di L-- ii s 	(JW 	aCd 	u) 

J '2y0j 4)S 4i y 

J;t Uii 	 c_,jI LLJjJ j 	 d '>a 

C» 

M. 



4a1&4S 1)14 
	

T 

mai 	 - 

ËR 



.b4t 4clLs a 
	

13.1tJ411. 	T 

j oL 	 1980 

aij CB cÀjÀiii 	c? 	u H J 	 .LJI rUiI 

, 

»} L9 ft j  cj4U t,.L 	Çgi Jç Jjj 	aJU o J 

çL*'Jt A-1 114j 	 » 	b..t,-  y Lilt yW 	 yil 

52jj 	+1i1 ;u 	j 	w' 

	

c.i .f~3J ùL.J Jrj L.t cJ.'-j M4 o) t JÎ 	ùT JCJJL yJJrIj 

k; 	Le J*JJ çtj oj.Cj  4_a 	jj4ij LAJk3j  La-S 

	

1er 	c J oÇSJJ jxJI xiJ ;Jjy j 	Jt 0i4 Ltil 

,UiE,JJ otad j  rU c,iSl4;.4I 

	

» Js tJJ 	 J-I 1AU»J juU j 

(jiu 	jY 	Lr' - 	'» 	tAUZ) 	LUS ciJ 

T 
1g j LJ4 J..lCta çUa~ 1J 	 zJJt ci' J ) 	 - 

? 	r L5aj 	 tir4 LÇ54 
 L51 	

A ), 	Lt 

Ub 	1*s.z.J cA4i Aîj 	&.Jt i J J.,aÀJl ià> J5&s. 

52 Jean-Pierre Breuzard et Daniel Fromentin « Gestion pratique de la chaire logistique » Les éditions DEMOS, 
2004, p.09. 

-2004- tC'~i zy t..LJt pu ,jpii W'l »i j tJ-' cAg4l" iti f 4rJJ  ,a>. UJ1 .3 

.05 

71 



Js41. s129t a)t4 	 l311 J..41t 	T 

:Su» 	 JAj -L 	T 

	

C? 	4.Ai JU-s 	J Ly cLaj1l SJA 	j 

UJI 	 W 

3Jl ciL4LaùI .JJ\ wUeJi pL 	T 

y 	cU 	 U 

ifi 	CÀ'rZI 	 j4 	.)ll y 4)Ni p ÇiJ C? 	 'J 

•si .J 	 ù 	t 	3 	W 
j 	À 	JLtj 	pdU cbi ii 	-U4i 	Ji 	i 	T 

ta.t c(Material Management) LW E.jjJI (Business Logistic) JLJi 3SJo 

(Logisties Management) .fta'» j IDI '(Distribution Engineering) c -ii1 

.(Supply Chain Mnagernent)55  

:,LLoi LU —1—I 

JyS —1-1—I 

, 

50J Li-iyfl jyi L 4y .aJJkdt 24h yj .J ÇJJ J Ji .L&» .î 

:W3U C,it 

U c) 'r 
(Centre de Recherche JZJILa.il ç'y4 j~'y JLP! k 	 U..a 

oÇ-i .lJa'» 3y 1970 	C? 	d'Econornie des Transport -CRET-) 

	

1jjy 	 L M o1z.) JL)I c 	UiiS ç- 

M Charles C.Poirier. Stephen E.Reiter « LA SUPPLY CHAIN —Optimiser la chaîne logistique et le réseau 
interentreprises-» édition ,Paris 2001 p  07. 

.03, ku5.S a4I z,.W )uJ "Lt.yI3 	;,i( 	 t.. 

56 Yves Pimor « Logistique —Production, Distribution, Soutien -» 4 °  édition DUNOD Octobre -2005- P 03. 

72 



iahh4i SsL4àt & 

4Jj\ iy4) y )j ).i JLC y LitJi cQtd - 	 -c_2o j 	c-Lrc.zi.) c» 

57 ( ,:,UJ5~,  

k ÙJU J 	 C i~ 

ftA Jt.€JJI 3t 	 W.p t4.çSj rW ;w 	 3iu 

/ J4 	 e 4Ji ii h r- 	c,U514S f1 Ji iiLL 

» iSj  AFNOR 	wU 	LMa 	 L) *» L») 

LjiJ vb .LL4'!S j  SJiJ y9 .Ji 	U$ 5  WY) at,y 	&a*i 

9".,-3Lo 	it ii 	Ldi 

:60 	L4iUt Li*1J 	w1i 	 3Kg. 

.ôL dl 	aLJ .t )j,aii JJ» .i,U LJ 	çiiS  

JOLJZJ 	ub-W 	ii ç 	j? çj.4 	u < çJiS :rl.*il 4j J1 .Lb3 - 

.(JU Jtr &ss- HuJ.i  cÀa}LA) c'i} 	T aaLi c..'Laj1t 

'1 ùÀ»  k91 	ûCLeJi 	-1 3 J 	:33dS LLc1 - 

ôJL jÎ &<is Ldi 

c~3j CM twiii <3 LL.'»  y yJt Si i' :LÂJS } uLdt .Lu)fl - 

<J 	ij <...S <.L4Jt < 2iJl oUaJ Ui :Ja .syT  cÂçlk Ji À 

.-U'-4 çU çÇ Lk Jt- jJ3 

<..uLIS ? 	IJJS tJA» a Lb- 	) - j :)i J.t 	 - 

L 	 cAii » ) 3Ji 	
L» H 	3 	 T 

tIA 3Ç rwi U  C ILUI u ;u Ji 	"iUt.-t .»i" ;3i,Js ùui,jt LJtS 

57 Gifles Paché et Thierry Sauvage «LA LOGISTIQUE —ENJEUX STRATEGIQUES-» 3°  Edition Vuibert 
Octobre -2004- p04. 

.15 ,o 2005/2004- L.A y'I 	U)I "caLtorjllt I( .kJ rMÀ J5t7j  ikn. .x) 3U58  

Gifles Paché et Thierry Sauvage (op-cit) p  08. 
60 Yves Pimor (op-eit) p04. 

73 



.41. AL2. 
 asL4 
	

UR4J_41 1. 	T 

Cr 0y 	iLU 	 du 	JJjJ )fta' C? 

.Third Party Maintenance 3ri 

«<Logistique à l'envers» arJ Y 3I aJ1fl. Lri 
 

*.$ 	«logistique de retour» jt «rétro logistique» jt 

$IJ  .iSJti  cL-La3l .t.'LUJl 	 T 

:.LViI 	Vt —2-1—I 

C? 

	

:61.aui_tj aks 	Js j4.L 

C? 	c. UJiS rb.li 	 i'JI :JUI 	3LJ\ y  

.cAJ, 

 

0LU-t ciA 3 	C,A ujjy iS cttUj 

C? -i CLOJkiIJ 	 (JJ c.,lCt JLc.Ài  tLa 	 - 

• &)Up JSJt  iJ~CB ûy) t10 C? t7'1' LrSJ 	 )5 

(Liaiti 	 jjj j 

j3 a1JiC cA,cJJ 	 cyIi, cdJ&9JIJ jitj 	 T 
ci 3jydi 	jj ùt.Ca 	c'UU jic,  J,.42 jt C? 	 oSA 

Jud U. $J L3S' cJa, 1993 t0 j .3ij:W 	'i 

.(PIB)62 ~,u)» W-t J - UJ UI y % 10.5 Jt JS jp  çL4 670 

61 Alexandre K.Samii « Strategie logistique —supply chain management-» 3èmt  édition Dunod, Paris, 2004, p  09. 
62Charles C.Poirier. Stephen E.Reiter ((LA SUPPLY CHAIN —Optimiser la chaîne logistique et le réseau 
interentreprises-» op-cit 2001 p 07. 

(\.rjJfrCi\j  ZiLJi 	J.iI 32) 35Wi jL4"JL 	
- 

74 



b.L%.àyt 44tLs &)ba 
	

ls1tJ—n. 	T 

:L&» ZÇ LLo 21 

Le  -4 3t 	Cf filJWA 	its 	J,4Q ciLj1S 	ùfl LA 

J Jj,aJ- S J 	p2S Û  3~Ç 1 )lJAl cA 	Lp j  

SSL4 5S3j  63jjj 	. j- 

:.LU'tl cit5Ç Jiy3 —1-2—I 

-tJ 	& 4A.  ,Mj «Supp!y Chain» y SLo c1~_ 

LA 	U Jns çCJt U2iil ùt y )L Cy di J'cU oV,iL 1990 

.LiLA JfJ!S LiAit 	LUbJ LE (3 	 ..y 	j 

L-br 	c5Jj 	chaîne 	d'approvisionnement» 	: 	• JS 	iUI 

«supply eLk,al 4LJ ùt ..x}si 	 '! « approvisionnement » 

64jjJ..t 	 i J.>rT 	 JLc2 JaI yj chain» 

s J aSJtt 	J/ 	j,-iy a it. :W'l cAS 	y 

J) dl 
6611çiL3 ci dl CJtZ çÇ)jy 	(y 	U 

.h; is ZkZU ypL*iS Cf kC-ja..S 	.Li 	cA 	3~lç. 

:67tUî J. 	5& J 	f}j  ftJ5 

A 1  )}1I Ltj i2J) 

oUKA ÇJnA Js- L..Ut5it QaJ 

û,~,U- 5 ù,).-uJS 	3,-,U-4, 3,.L.LQs ji; :.3L,dS Ll • 

LA.4-1 , rt.JI J2IJ 

63 Martel A. «Capitrel La logistique d'entreprise .Dans théorie et modèles logistiques, Note de cours » 
Université Laval, 2001. pp. 1-50 

Fabbe-Costes N., « le pilotage des supply chains: un défi pour les systèmes d'information et de 
communication logistique, Gestion 2000, vol. 19, n°1,2002, pp. 75-92 
65 Martel A. (op-cit) pp. 1-50. 
66 Yves Pimor « Logistique —Production, Distribution, Soutien -» (op-cit) P. 05. 	 - 

6 Jean-Pierre Breuzard et Daniel Fromentin (<Gestion pratique de la chaîne logistique» (op-cit) p10. 

Mi 



tS.l lL1s a)liJ 	 un 	7 

Â-J-4-\j JS 	 J-L&i\ fta'jl 	JJI 

57,3$i )it c y 2il) o..ÀJLaU ciUoUJS .*La' &Ci Ji dx JI aiLL 

68" 	çUi 	 jj 

:Lu"i1 osC.5. 	—2-2—I 	7 

, 	 l 	 JJ 

.tbL 	cÀÇ5 7ot.s'  :(1-2)JjJJrl 

- 

1<J 	 4s LJCU &4tr  j7t - u_4l —1 

.aç3~fi J~ 	Uai\ 3 jt 

&pLJS 5  Lj.Sl J aJJS 	- 

jt - ktt9 	û,dsZu-2 

- 

(•• 	A ') J  

.u3sfJ  

.23y 1 	c4U2JS 	1Z JP pti Ùj~ 	ùt - 

- 

.LLiJJl J c 	- 

68 Vila Didier « La modélisation mathématique des réseaux logistiques: procédés divergents et positionnement 
par anticipation —Application à l'industrie du bois d'oeuvre-» Projet de thèse Université LAVAL QUÉBEC, 
Canada, École Nationale Supérieure Des Mines De Saint-Étienne France -2005- p.Ol. 

76 



sts4t 241Lst Ljl.4 	 g$tft 

- 	

Li2dJ 	 - iS —5 

Ùj) 	 - 

— —6 

• LUt r0 	jyil - 

•)ji 	— L)Jb%ii > t —8 

• t~t 	 }p Ly0 » — 

— 

oU 	
- 

.J4Ui JT  

Source: Michel Roux, Ton Liu «Optimisez votre plate forme logistique» 2'  édition 
d'Organisation, 2003-2004. p.04. 

:Jt JKJ 	.w 	7aLp ,a.*L Liy~ 

77 



U. a11  1)11=4 	 s Wi J.t1t 	T 

41LaS3 	cÀSÇii 

Optinilsation 	Réduction des 	
Gain pour 

l'ensemble de (une chaîne MMMM> coûts et délais 	
la chaîne logistique 

1)LLa'I 

Source: S.E. Merzouk, O. (hunder & M. Elbagdouri « Proposition d'une méthode exacte 
pour l'optimisation des coûts d'une chaîne logistique élémentaire » édition SET, Belfort 
France. Diapositive n°03. 

øjjj jj4 àwIl ai* —3—I 

.»i ;)4j  aiW jr'J1 	Ji. 	Li aIACL. 	a 	j d4 

oJ. JC 	.Lu'T ajJj ..t 	tà •e •ô'—i a 

T 
78 



s.b4l. al2#S &)b4 	
- 	

9lS1t J411. 	T 

:69th .Lut -&9S —1-3—I 

(jjj 	d j  ytj 	it) 

c) 	 S-- 
)L&l 

)fta' 	fr° L5 pW'fl ci.B 	J j~5y )u43 J4S j_ 
iCJs U-S') 	 4 	c. (2-2) 	jCtJs 3 tJ, aJ~i; 

u- L»  JLt js aiK ;yjs 
Lr-. 3j 'Pc) 

ç U- .pk' era c5L~ 	cLii1- JL .Ltl p ùt ,Cd yj  

cAÇ j  Jly3 oLdl  

"j 	1; ùT ,- .cLj1i cV  J.LC W'i oLC p  ZLs- 1xi ,SZt Jr:; 

LUS JCtJt 3 )fta j 	 5Ui aJ 3Kçj  

- 

- 

69 Alexandre K.Samii « Stratégie logistique —supply chain management->) op-cit, p. 37. 

79 



ssias4l. ssiL#s & 
	

ijit J.41t 

:(2-2) Ji 

IM 'oui c 

aaJ 

JiJ\ uuiCs 	 I 

Source: adaptée d Douglas M.Lambert, The Development of an Inventory costing 
methodology: A Study of Cost Associated with Holding Inventory, Chicago, National 
Council of Physical Distribution Management, 1976, p. 07. 

:u.atU gt.Jiy'it jJJS 231 

:UU oU,JS Lu5U 	£Jg,dI <y. 

Lbijit4 	5ts 	Li Liifr$ 	L JXJt .1 

J,J.C3 Z.4L,  

80 



44lLà 1)b4 	 5MUfl. 4J.411. 	T 

	

t1is 	.4 

• .c)Ld- 2Jj73 ccj»j ci j 	 T 

t4Us .Ui 	U,-L-L jfl .5 

3W t) 	CWU 	fl 	W .6 

	

» 	LVOJ .7 

4 	 U 	
Ç L9- 44Ut 	dLds ai~3, LPLQ)i 	i, sus, 4Ji 

; 

	

:.LU C't~.Jz 6jL1 MA —1—IF 	T 

	

:MJ.t 4C 3jbS 	 T 

J53 MJ.t çUi ;S.1, &,3 .9 i.LJ\ 	L4.3u )SJA!S 	LCi ;b1 L5'5 	 I  

, 	 uuJ uus~.  

•°Sz 	)S 7 	jJ 	451t4 dl iL 	cÂwJij 	Js 

L2 c- ;u 	2 it a.,i ut >Luj 	î)b' A 	3, 

db 	 ç sajlj iLs t1i 	 T 
L. 	 alLis cbU5 aktt » 	i~j, .71J.s &jÇ 

.*x45 st 	LJ Zi,-3US L&fl tit3 	 '~. & 

	

Lei 
	T 

	

:jU WS 	 U 1991 ç 

.60 , 2005 -,.C''— ai»i 	U,i Fil 	 Jt ;s 	 •u ju,.. 	.x.- 

	

.19, 2002 	kblJ ,.ji ;i,i &...U,l ,i 	 l,1' i1,L..I) 	it) 	 wii 

E31 



aat.4t 4 tLs z)b4 	 4$91311 JI4ff 

cH Jt.i1 	yy c j 	3idi 	3t) 	cLzj /) 	 T 

.A.Ô-; 	 (y 

72(»~ieJJ cJ 	 1t.L 

Lyt 	:LLa j 	 iit 	c_JS 

: 3 j aJkJ4 

- 

CLiU}t t 3I - 

L..3UA'I i- 	 2LU 	— 

:.)LLø'ii :àt~::4 3js. F2111 
t.? 3c4, .JCt,CV )LL4'» o5l ;»t &jÇ 

— 

Z4JB W1 T . 	 - 

4Jc,j 31  &±J dl W4,'t cr s;2;; )LL' c.,iCji °}l 	jj>ds -j }pj 

:742_lUS LJ)JS 

\j ;aU cÂ,ciS H &12i j  aiis, sis 	j ,Cis 	/"ds — 

J..iS 3) çUSj  2alÀ l  

.JLJS ;ii3s 	-b31 p'» 
4»LJS J2.j(J5 	

&iy 	Cu J9s/'» — 

j1 ) zs.t j (Jt L jL L)  

'L4.d cy.)jjlS A  4 J M '» oufl.>dSj  £1~Iy Jl CA9UYS L 	 — 

. L4\~JS ;.)3M Js. UJ3S J) LAjS 	3 	~ JLU US 

,44S WJ5 	ci5..LJ6J5 0pyili a.LJS JJ.btdS — 

06 Lf 	c" 	)511 k»l' .Â..J ,pLc-i 	Jj .x.c72  

Hartmut Stadtler & Christoph Kilger "Supply Chain Management and Advanced Planning —Concepts, 
Models, Software and Case Studies- Second Edition Springer —Verlag Berlin. Heidelberg 2000, 2002. p 
07. 

.06 "jt 	/ 	 - 



aba4t 4&slL4k &)li4 	 4$4*313.1I. jd1-.'1t 	
T 

)StA')!i Uab L y4-t.Ji Cyo-t:ii 5.Uz. - 

LJiLJJ aUi Lsin 	Us- L-e' j  J4iS 	- 	 T 

4,j 	j 	JIJt LxNS 0LC ;uN A W 	 r 

kLi; 	))yS LjJi JL , ,w'fl cACJ -U 

Lii Sj.aA Jç Ji.ÂS j  L43Jl 
 

C? 	C? )t ($j  Ji4 	4 LJWt j a 

LZA jhi C? 	 r-1 	 U j.L> ct—' çç-Ulj  W.Ci L? 

LiCJS LJ 	 LJJ itr\S»j  a)iii 

Ol2uZJ Lj1l LJUo CN Lj C& 	 ' -'y N 4'U ciit j 

J ;,wah U 	3 	is c..~dS 	p1$l ù tL— 	-1L# 

J1t 	aL1S k,.OI 	 jr U 	.-I 

j aiL oUi' jp~U «'J C3Jl Zj  JJSE UJ 

-'- 	
), 

.si . j34t 	u- J 31i }S1 L0- 	3Js ù Jà-3ki 

LL.S jC5)i L3kJ cÀnJ3 J 53 i.JizU ¶tSj JJ WNi 4'JJ oJ 

c J) 	2 •  .)W'jI j PI 3Kç. .S 	LcJ U-i~JS L» 

• 7V - 	J! J' 	)» C? 	J3S 

:càij)i M kLsj LuP ot.Ç 	—3-1—II 

a5Ç2 J)o CiJi ( }ii cÇLa L» f3) cÀ}3a11 La 

76))J Jç 	 .-d 	(JJ JJI &ii ûd,Ji 	;Î4s 	T 

ç?-' cÀjS)JS C? ti b5k. 	 C?i 

André Marchai « Logistique global —Supply chain managemnet-» édition Ellipses, Paris 2006, p. 34. 
76 Philipppe VALLIN (<La logistique —Modèle et méthdes du pilotage des flux- » 4c111C édition ECONOMICA 
Paris 2006. p.1  2. 

Lu 



a,1.431t £$12.) i &)L4 	 444313k J.411. 	T 

:St 

+ 	 + 	 L 

L 	 T 

j0Lj 	aJJ 	$L 	,J~s :ikIW' ciiwzfl J- y  y 21>-y 

Àf,ill oJ 	 •c'- 	--' 

T 

;u 	J 3A 	 u)i Ujc 4r 

UJ 	cs 	 1JsEj 

:z)L cLJS j-4.4 	j Î Lf 	L4 

.4Jtj. LYSJ 	 ji>- - 

(a3La 'kr)  )iS ti LÂS 3 Jaza1 )U 

j.SLcÀ LrrSj3 t L,LU ; - 

tii  

- 

3 pt_Jj jiLjJt - 

n 

tyj iIUL4J 	 - 	 - 

:jJi L.j1 	» cçSSo)'S S})S pib 4111 

j 	 LLaN1 ctI} JJSt J)U 	3Kg. 

- 

SI) 	L)t Ji jI 	- 

m 



aalin4i al2a &)li 	 .$ 1*11. J411 

:Ws 3U1 Jç cÀat di -2 

	

•QUj 1t) jl ; 	 - 

Miait oLajJaJi 

	

:jthj .LU'» ule, tÇitY Ly3J 	.Ây3 3 

- 

.,cP¼Juj Ji.di  j 

3Udi -5 

.ù&ritj JoJI oUz)o3t çiiy5 - 

•JJ1 e- 	- 
cLâ1& ù&t-  cA.6b 	iAUI Cjt,c.0 t) 	'-kg -6 

	

..ail LtJi CA,cdi 	Js -7 

- 

:jU4 c.'Ujji jr4J j.v -8 

Jty4 

 

.(;)uit ,.-,i, I,».Jt 	 j) 	 - 

J -9 

çUi 	jj •(EDI, Internet, Intranet) 3T-3k-c- 	cUJS JtS rUai 	- 

J-<&±JR ç;r U 3aJscyCc, 

85 



21Ls À)t4 
	

13.11. J- 11. 

1 

Source: Philipe Vallin (op-cit) p. 18. 

j ZLt4S Lhhj LLa'S IJ tÇ! 	 III 

0t 3Kç. 3I cSf,.Z3 JISt 	 '-' 	S}.t ~- JI U)25 W,u 

t4U LJth J Z 	 j3j 	 'r 	 ci 

&SJ y<JS 	çid 	J jll 	LS 	. .ç)Ui jyi j  

çgEU 	jA 

FtP 



saha4t AcS &)li. 	 9l3i[ J..411 

—i—III 

C? Ht LS 	U4 j.C, 	 3Lt 	Jj,a4 .t,.y S 

êYi 	 &y Jt Uaao :l.P ùL,Ji4l 3Li 	 d yW 3j} .5yr, 

i 	tj 	 J 	i 	
Al.r C? 

cAÀ.P 44 J 	y 	 s,1i J2 Jja-1 oPj jaiiS 

L Lj..Ji )1I )j SyU 	 j 	3 	tjp 4j 	c;W c 

j 	 Lt 	 j _4.e 	t 	t 

itjiL,s Lis 	j ùn1  -i kt 

aj eJ* —1-1—III 

+t 	 LS1 c'aJ3 brU- jt ,Sbj)t cJiJ a4-..nd 'Jj 	I 	it aL ù 

L4s) j-3kJt JLJI LiJO C? 	-& 	.fr'i 'C~YJ 

78(j1çJ1 LUIt Lij1O 3.A jt.4J1 S9Ln 	jt 

u.d-s ) ôLJt .±33&L4t J 	kJ JJL iit uJ LfJiJ~ 	jZi, 

S3t3  }hU 	 JS W 	.jlt M.J J-t W a»,,a3s 

79 /l aULi; 1»Jt L)j jM 	&iQ 	ciil L) 

ot.aJ4-tj  .)t4U &31t Jijj } .)WI A çiJt 2a, &.sJ5 çiit 	jjt US 

;).1i ;iJ 	i1s 	k,U2it cA.Sit ç1ç'  3<i, 	ù— 	fr Ji 4 )j ,ait 

.) Jt5'Jt LAflL<J 	 j(i 	 LKe ais, 

44'j Cr C.JJJ U- 15 -La 2jl5 L) WJ4 	çiLJt uJ, ùt 
r"1t  Cf 

4rt Su it j  LJl 	LMJ1  cjU1,U Js!4 ~.di L) aain4 lj J 
r 1i 

André Marchai « Logistique global —Supply chain managemnet-» op-cit p.  147. 

Jean-Pierre Breuzard et Daniel Fromentin «Gestion pratique de la chaîne logistique » (op-cit) p.  10. 

Gérard Baglin, Olivier BRLJEL, Alain GARREAU, Michel GREIF, Christian van DELFT «Management 
Industriel et Logistique » 3CC édition Economica Paris 2001.p.521. 

M. 



aha4l. at2-s s 

aâi 3u. —2-1—III 

<4Js- J4 "J Jiy 3 Ùj~ LsJLi j t yiil £ca 	&)S 3 

:3 J 	Si 	Di 	 i)j  

J 	Ç /J 	 J.C. Tarondeau 

4J1 L5 .)j-$ 	cjl Ç> 	GCJ J* 	kJil ; jJr LJ 	J>Cj 

.4JIS cALS ij 	JRL4I jP 	JU j S 7 tiJS LJJ JJ? 5jjy 

JiId jj 	y/aj 	iji 

jLC cLfi )1s L%)Cj )S1 ~3I 	& 	Ç J5C2ft 3 

802 .4Ui ;),rl LA.itCJ 

:U LjJ 2Pr. j}- 	U.A 

)y j  UjEJi oi cJ. IyAJ c- 	CÀA)L...A y +ib 	Lj1 ..bj5 

aL,ii }.tJÎ j3ki 

aLJi sk1 ;,J.l  

isJs cSai)i csj1  y 4t 	w. 	3 ç- C_DUS 

S 

Jit £9 	U2U A4..uL-I a,1J2it L jLAi çÀ,.0 ç iit S 

LU 	Xi  3 L5 Lk'' 

J LÇJ$II cÀ,bfl 	 oU3ks J1j 

k,b'ls Â1~31 y iLJl U JLJS LL 	j 

: »ds Ujj e4- —3-1—III 

C? J2 j iij J j)2JI (ÇL1 :Ut ièI jij JLi 	9  E3 
4 .C)LJLt..J3 LJI pI aia 	 it ç.W 	j 

80André Marchai <(Logistique global —Supply chain managemnet-» op-cit p.  145. 	 T 

L•pJ 



dss4[ £lLS_&)h4 
	

J.-411 	T 

	

SLC H—'-J 	 aL,?i 	U)l ;ÇU $I sjt 	at 	iJi 

•»I 3Î 

6L 	 - 

1kLJ 

:81jII i,tt a 	Ni 	z J) .x 

JU Ctp tyj  LL)LS7lj  RJ» k4t JLa iWZA 	
j 	t 4J,J cJL7tA S 

.±13&5k3 

• 
L» 	 ) ;ujl; au- aLU 	- a>ii 2iU1i 	e 

JJs JsL 

	

.c'A- 	4Us 	 jjJ 	y4j ép I-, 	2Ic 	
T 

BL yj jWJS 

&4)I .)LL.'S )1y43 jÇJ Ô12ij  JL,ait JLs-î) ai 	Liiit 	 5 	 T 

ÇJ e 

•(b •  • 
» -t 	JdtC J.st c.kLs, cc3U 	 aLWJt ciUÀJ ty  S 

-- 

9 :g ùt 	ç4 4aji ()f 	 .WJJI cP 

ÙLJS LU Jj 

8 tGérard Baglin, Olivier Bruel, Alain Garreau, Michel Greif, Christian van Delft « Management Industriel et 
Logistique». op-cit. p.521. 



S.4l. 4&Zt;k L 
	

J-4fl. 	T 

fS J 	aUz 	 L~iJs 	u 	 - 

.t»ii 	 ( 5Ui 	 *ia3  L 	 ;a 	9- 

.J ji2i L~JIS 	 iU) J Ks; 	 —  

j 	2ajU/Ùy5jy i3k Ùj~ (SuS ii nJJ 3r 	 —  

W s3 	 laf 	 ) 

	

U 	 Ls1S øj 2_Jl 	 Jç 	)' L1 Cr 

	

çbj 	 LU JrS yj  .jIS 	Li ,JU1t4 

H' 6 kS  zJW .Lu'iS j ZJLs ;S ;,Js 	 is .%100 

4Us 	 — 

JLjJI oU). cjb,S,- i1J 7tk - 

— 	 T 
— 

j4 

ttJ 	 oçU 	Js 

J4 	 4—Le. ùt 	 ç 	
T 

U c1jiJ ;bt çbt 

— 	 T 

SE 



s bz4Vt M12z41 &)hrt 
	

w1_ (Jtai.t 	- 

- 	 - 

JY L1 	 y_J CÀAya3Lt Jy -" 

cU)EJ1 LS J (»il CiU)2 	 Js_ j 	 - 

3<  

d 	t'jL r'11 çiLJt ,r 	..0 U.4 )Y 4J)2 (53Jt cjJI jftZA - 

•<4J 4a y  U' OL4)E.ÇA/ .hLp 3< 	- 

- 

- 

	

.otjJÀ LL 	3A L.JLSC 3< L? 	 - 	T 
Ça 

Cr° 
 3< 	rU 	bt IikdI j UZ1t 	 3..42ttI i.A 

cJtS aL'- c1siLcfl yJJIIj L4LU 3 	iEsJi 	 cLLJI ojb'JI 

SSy 3 b7 3 il J j1 

:.i,Js Â413 4±b âb» J Z.L4s 	—4-1—III 
../. cûjyd 	JJJ 	Ui, :ûjy¼iS 	ZLJ 	5kK1i 3LJt —t-- 

(is 	L? LS-MJ 	 T 

	

r A yy4dl Li 3 LK ûu 	 . yyd LiJKj jjydt W<5 L? 

L? 	LAj 

3 	iS 4l c4*U 	),s 	ii; L.J Jii ; )b' Ù 

;)&di oLJWIj 5at o»4t 	J>- cL45L }s a1 	Z 

)y iil ûjyW 	Uj 53tç 	L3 çii ùjy!I jt cU>n4i J L»'L 

	

•- ,t 	 sij 	 T 

91 



JS,4[ a1La 1)h4 	 Wt-.Jt1t 

t\AjI} 	ii 	Cis 	H 

J 	ii çtJ cL4 jli 	Àp '.', 	 4Sf 2bi Jï <i 

T 	3cJ 	 ù Ja tçiJ y) 
- 

.S HJLJ S\s.l 	- 

QLJJiS 

ùy4U 	 J Jt ùjycB U Z4b 35 £c 	. R 	
- 

.R s,i.Jt Jj 	tU2Jl 

J aL!JI 	C)LJLJ 	Jya—S b  

:jUi Jj 	3 4l 	 - 

T 	 S 

~IL-jl 

T.Q S.Q 

T.R S.R 

c(T,S,Q,R) cia 	t JL 	 i,Ji c.iLL 

.OLS juUj 	cÀ » J.5 	 Ù"Jt 

LA 
1k 5JJ5j  ÇjJ Jt JAIJÇ 	 c5-4-1  - 

Ç.4ô1~3s ÛJJ -4 JLc a1JU LSM zS1l 

Q1, = J2mc  ,, I c, 

7 =Q/ ,n=r
2cp 

 

R 

92 



At 441L4S L)Lal. 	 &t1t Jt41t 

: 

.JJiJI c'Lb-iL JI kJJJl y) ULS 

- Prt 	 ___ 

;JJ i1~Ji 

• J ;i 	yl 1 	LS Ùjrit .33kt4l 	J: t 

z 	 ci 	 u L'-i 	 T 
)L,4 ut L 	 ;i aJii, L1j2is aS 	(Q,S) 

 

: 	1St
) 
)I 

F='= f11 
T 

cJ1 i 	 y 	ULo- ,CC bLi Jt ZUK 'Di4Jt c 	 T 
:çb2t pW p 

c =px(I—p)xi 

cxn? 	Js 	‹ 	 , t 	,- , p 	 T 
CA=mxp 1, y Ç nîxpx(1—p)xi=CA(1p)xi 

F = 
2c 

JI C°j 	 LG K û? Ucci bi JL}I 

Ç.J3W J Ij~JL 	 çL.Jt 	 JLCSI ,i, 

ç,t... 

_- ABC 

LU iki 	c çiy Jt L,i 	Li 

93 



[4t £1LS &)t 
	

Ijit J-.t 

Liil zLa.W c 53k4l cÀS cAziI p C3k~i 3J 	St 

j.. j L 	dl 

uï 

u 	î 	 bU 

c 

aI-fl 	Sj .ÙLJI Ùjj 	J 	~U jzJI C.J1L5) & y  2L-y  - 

j 	i-  

ù&»t4  &Sj  ;i' 	 JL>- 	; jtkto iÇ9~ j  

4Fi 	—'s- - 

823&it 	Lt• L3j_
jj  cM 	 u 	zE 

• çitJt 24p c»  4313 uA $uJt (.kJS) LLU 

'—Y 	4j J 	c) 	5 (cU,1sil j J) jJjC 	L3ÇJ Jj t 3L-Jl 

J*î & 	}i) Lrr 	ÇG-'3 iJ; 	Lib UJ 

19 'JJ  cl4 i4a?- 	W. iLi Cjb,L-'i ct 	'ÙX cf 

Lr 
czÀ..ÂiLJ 	 —iJl 	JL.JH iJs a1- 

. ÇiytJ Ua 	y 

J7î 	 ÙÎ jÇI ,tt 	 L15 	j4 

cs::di ;ç>- ;jjJ. çç J L rLa'fl '-r4 Ujs  J*Ç LJ .&JI 2j4ç. LkI Cr4  

	

JLS J )yJJIJ 	y.JSj 	i'Jl :L4.-ly 

;U 	&/JJ < L2S4 A4j  tu-ly alii 	Ju iJi U 

82 André Marchai «Logistique global —Supply chain managemnet-» op-cit p. 157. 	
T 



alirst 2$IL*S a)li4 	
- 	 4i1t M1[ 

(JAT) L_JUl Cijil 

4k:A (3)2i ÔJA  .J:t?2U j ..ÂJ,,  pÇ. 3,k 	Ui c-U,,I c'LJl B1j, (3 

«Shingo Shigeo '>j «Taichi Ohono» y 35- LA) j  ùLUl 	JAT 

LazB ii 	 a 	 tiT ; 	1987 	J.P.Carillon 

aÂ- 	LjJl cÀ)ai LY 	(1 

	

.tJAU tLr rU 	(2 

i—MS 	C) 	L5J Lij 	J j  i.LtJl Ji KANBAN &Jk 	j (3 

LJL* 	W CÀU  -M Lk5 (4 

LJil C)L#Jt C) ç'-t 	'Q L. J'1 (5 

. 1y )jj *Ji w.4-i L 	 3 (6 

JP 	 )JÇ 	 (7 

	

r 0 - 	j (8 

jy 	Î 	ç 	(9 

Ut J 	 (10 

Kanban LiIC» -- 

UJ.,SJJii 	.UtU 1iayKanban 

	

ii zSit t4T3 	û; LaLa  3~j  i,a1 Lk » k4>- j5-i 	J 

•cr y41j/ 	sU ,U'dl a-i 	Ls42 c5iit J*j J 	LaaI 

..t- 3kki 	uJs 	u- Sc. 	T 3u 	p. ziw 

	

J aUi &,JW J'a U..upj  4flU 	y ~32 p>- (3UJS 	»a4 JLfl. j  

	

L)JftJS Ls. ç4M U U j  LLl3 	1 LtU "Le, r3  

..i.t4S 

 

jLUl ji àLU'jl Ua,te Libi  

83Philipppe Vallin « La logistique —Modèle et méthdes du pilotage des flux- » op-cit. p78. 

95 



uit 
	T 

t 	 4p•pI- 	j SJ 	 •IL 

La  OU4kl j!t Js.izw cU'  U. cs,j 	
)- 	

U 

. çiytJS JA,Î 

:jbJl jCJi Kamban 2k' 

ZL.Ji Kanhan Â4> :(4-2) 

;Le c1b- e '? 

iI 	a-9i 

cÀi,aIU 

Source: Philipppe Vallin «La logistique —Modèle et méthdes du pilotage des flux- » op-cit. 
P.81. 

s a&)j -2-III 
LSL Ji, ùL.44f 	tkfr iî 	jA ;1 

L,- 49 c48 	 dl 	 Lj -'r' &,aP ) 

O 
cLk- 



	

att 4t1L4à &)lia 	 4jt411 

cr} 

	

(47) ù,ICt 11 5ÇIi 	 o,Ji ça- Li 	L) 	 ÙJJ) JU) 

3t4 	3 	LaJi ));,U OE LAUJS J;i ;)jj L» 
	 c'M L23 

)j lU oJ 	 î a - U 

L4 	ù3.,dS L.O1; 3  .W',Jl 	 WW ùyd — ) ;M 
£.s,  k iis iuLCzli 	 3LJt uL 	sU jiI 3 

Ls-  •3L 	ZU 3 .U- L5C 

-- 

3)bi 4j5 Us 
Lr)i 	 L»Y ùt J,iI 3KÇ. ±JJij 

.5L,Jl a,,.Li' 	LJi 	 T 

L. 41,Js 	 at LP 	c))frJt JL 

u 3 Ji 	Jç Z~iLÇ'4 	- 	 çz 	JLS3  

L-4 3iU 	t4j  S 3 	 » jil, i J 

.itizj L'» 	 k 	 u jit 	Wt~ 

:ùj»kl 	—1-2—III 

y j ij  3J;5CJJ LJL?- ;aP £4 

y, 1984 4s (APICS) ù 3jdi k 	ti3kJ zc /1!S aJ 	— 

QJJ 	aJS ctil J 2iLL Jk4 cJ LÀ-i ±.Ui~ aL3i ôLJj 

j 	1i f1t LJ y 	yA ù»w): P. ZERMATI L9. JYS - 

ùtùj  irU 	_o- 	 La ; 4, j>-3 JL. 

97 



iabal. 41L &jh4 
	

U1[ M 

,t 

.&L.c 	 2,I C jjiS y.J ±Ji3, .)3.JJ Lj 	ù3 Ù Z'rL 	JiS 

(.0 	a*i oL4U U 	35s cil 	4 

tLà 

&.LJ 	 (3JL 

:ûj$i 6b Jpï —2-2—III 
}Ç&g dl i0L }SI 	 Ut L)-ç.  

i} dl 

L Ut J~Wt 

u)l, ( ;))'ts, c riadt, 	 ufl 

:j t1;t &*JJS J 	J 	ùjydt 	3~ ùdt 	J- 3 

yj 	U-.t ,ki y ùjydt j  i,sJt cJ .ly J y ù,3.dS, 	4Jt i 

L» .cUw 	 1i!I J t/J sajkJt c.iL4tj  .lyU y 

	

JA ùU L~» 	 _ 

ju 	dt jCç. &Ç cJJS ùjjj cLaï!I ~Jt Ùjjj ùtJ!I ùj 

.jUt Ljt ti 	M- Jj'» LaJt a 	 's 3jy- 	csL 

c, 	ot 	JJItJ 	 ù,pW JUU J-- J'i 	T 

SJ5~J33 .JJt Ùjjj  

MYtit .JL..Jt —3-2—III 
T 

LfY 	 l 	 i 	 - 

ul JA LU3 (L_JJL. 	Li  c 	U 	L» 



	

£11Lt L)1a4 	 t59M J.1t 

r-31 JC_ 	3 3W 	L( L2 c.JIj  JjJS Lj.sJ j3ki »1i 

JHsL,aJ 

j 	L 	 L: UiI .)bj 3& 	 .&LJ 	L.Jjjt 	 - 

OE 	 oj J LSs }EJ 	- .ÂsL,a3 j  Bjr 	LW ___ - 
4, 	j i 

	

3 *.>LJ JW 	dJi4 	(5J LJL,O' I 	~i 	 J 

3 U 	Uu LL,OT j 	JC LJç 

L 	 JSyÎ Â' j5 	ÀJI 	J3k'j 	 )yrj 	 1i4i PL4W 

L'U-)iS (J a 	iI ii 	3Lb 35&'d IJ LUJ~ j ;iJ 

yUi ji) Jij —4-2—III 

; 	 LaL1I y 	 cJj L) 	S 

J! tbyj 
- 	

_Jl3 	11 ç 3k 	ù3t-Ul JL.s 	 3LS -- 

	

.j,JJI 	 )j LLJI~ '  iy,J 	jfl 

aÀJ 	L &LU çUi 

ai3 ,, cKç 	4 L)4>Uil 	 S 	ai 	 ùT jj- 

-i ùt ùJ-i j w. 

cfri .t kt&..Oj LL)UÇ, 5k'J .)j~ j I çiJ) 	1€ 

3n4c. 	 r3t.A H 	Li Ljpl Jij  c jyU 

99 



h14[ 44tLs a,b4 	 4tiR J.fl. 

3y.Z1 	r- 	g i7 U5.1 r3 - 	H Jj 	-> Àil .s. 	ÛT 

LL) LUb fi:x:u  ùJW dl fitSS Jj L.JU 4oSj...0 	Ua. H t 3i3U a..~3t 

a 	\J 	r.0 	 ±.s:; ç44J3 	J.jJ J.,a Us- 

JU-'lI L.s. 	ydS 	3 eu a1 i4 .t, J9 a :y5i -— 

Cr 3tffiji 	 ..e5L ÔL4' L&s-  iJH cA~d j  

0 Lt ($1.P .J 	 e bt  c5)J r 2it ù3 dt 

H 	Js. 	Lu ¶r J.i £j .ùjjrI ùi,-Q )ii JJ2J 

Uâ.zS c)U, t.Jt çtt..4 u.LJI J4.i dl iL1 )S..La'I 

.su)s ;i 	 iui oIs ,i wt 	uT 

e}' U-4 iUs-3Âj L»LM 	 .ù 	ùp 	jU .c4LJ 

L4W Zc»y — 

LJJ2J jIAs 	— 

rJ.>r.j 4~i JÀ cÀ~z1S j iu 0a5La.,' — 

rU t*:;i — 

.(jyJSj &'!S H) r'— '--- cr4 cAU 3JLJI  ;bl }E 	—a— 

(Bon de besoin) 	-44j  j (Bon de sortir)  

r 	 — 

cAS3k4LA9j, c'U jyU 	— 

100 



ah.4l. £1LS 1)14 	 aM J.-41t 

3jiS }1 r  C? 	 2JJs JA a,JLAJ SL u) 	C? Ù -  Cs' 

:IJUI Li1 	 cAaLit 3ig 

0j 	'-Ct' t 	- 

ù2IL iu-'» 3Cut 	 - 

	

çç2rju-sj »LIJS 	 - 

5L5i 	
- 

	

C? Jf- 	 3$- cA.kA 	 - 

S- c4.jltA - 

:jt Àlj3 LS1 U jl 	 y.iz3s —5-2—III 

:PARETO 3j 

-A .ZiU 44 	cÀS 	;s 	t ($k' 	L4i ft4) 1 Le  

iU ;u jCi 	..x 	3 U ABC 

iÇ 'jt oUjj.sW r'-3 'JL.atn. ,~JI ,L.iS ? afrJ JLc 	Li 	 - 

	

) ùjl 3 ot ) j  c3jlt 	 fl 

L 	JU 	bLat A,B,C —q 	 3J J-L4 	f ABC 

p 	 çL1 LA jc.Jj  caSL 	t,1s Hit C? H J3i 	JLa 

	

:i5iS rLJl  oiS _~} 3i2 3ti 0uT 	.ùpW 

101 



1atsi4l. AaS a)b4 	 Ufl. J.l[ 

ABC -J_}s' l.aS ûjy1i J tJ. :(2-2)JjW4 

C B A 

%50 J %40 %40 dl %30 %20 .fl%1O i4i )~s 	si;  

%1O J. %05 %20 JJ %15 %80 J %70 :1Sj4JJ Zt4É LS Ç.J 

ûjyt.UJ 

(ÇP U,Ii 

ÙUS ûj5 

i y4 -i 	e3 ii 

2Lia4' 2j D  Le ù3jdl ùtjp 

- ô)Jht4 4.*rSy4 - 

Source: Jacques Plante et André Tchokogué (<La gestion des stocks pour un fabricant aux 
grande chaînes » édition Québec. Septembre 1999. p. 07 . 

L4 	JLi ,ij4, —o- ,J ABC ç,rZ Jy Ç Àli 

P.1 
;. J~3 	S.*' Li  

ai 	Jt W 	.i 	- id; MyoJi Z4SJ 	- 

.s LiJJ~3 	154.tt LÂJ &-*.I rJt L0- - 

.—'- (A,B,C) 
 

CRAFT Z4,6 

«Computerized Relative Allocation of .-1 uaJ. y CRAFT 

a E.S. Buffa j G.C. Armour Li10 y i J123i oii oft Facilities Technique.» 

cA,L4t 	.*x.4t y 5a 	 J- ' .1960 - 

102. 



4atL,s z)t4 	 ljft J.411. 

:)±3. ki5.h 	L.tJJ L-6 	iS LLiu 	uiiJt a,aoj uLks ijÂaa 

84 U)Ç (otiLkS X otJiJJ) çi4ill 

:ISIKAWA £1 

- 	
LPE Jt» 	 y • 41C 	j4 Jj 3j JJ 

t, 	 Jc. iiis W 	a).s 

:» cÀMJS JJS Li «- JtS i,.tJ .L., »tit 

ti2ij _iLl Ja63t - 	LJtS34l :(5-2) Cii J.CStJS 

1h,tÇ 	j 	j 	5 L) 

//C ;jn4  asis u 	 't9t 	ii 

/ 	

uU 

là tl2l 

âpu 

- 	,41 uLa.aJL 4<jl th- L 	 ' 

3 

is th, 

Ç
3jU LAt 

\TaCJI 
ut 	Jil U2' 

jJ 	 j 	t ;jl 	j 	 j J swç 

Source: Miche! Roux, Ton Liu «Optimisez votre plate forme logistique» 2SIC  édition 
d'Organisation, 2004. p.33. 

84 Michel Roux, Ton Liu « Optimisez votre plate forme logistique » 	édition d'Organisation, 2004. p25 

03 



abaa1. 441214k &)1a4 	 $Wt J..41[ 	
T, 

:KAIZEN ET LES «5» S 4LL 

:ZEN 	:KA]I) û.±ll it-Çfl.ij KAIZEN 

U 	 &La Lih) 	J Lj Masaaki 1mai jÇJi 	T: 

• Uizh DIA ) ùu< ri' KAIZEN 

s aiSi jpU les 5 «s»  

.çtrJt c:jt- :SEIRI - 

LJy 	3 çtAJS 	:SEITON - 

L4aJ :5E150 - 

j.&L .3j 5 ùT :SEJKETSU - 

.c.4yr'jS j'- :SHITSUKE - 

jj79}Çt 	 J 	;u3 ; 	Ji 	 t 

. 	 jsl c4u 	)L ùJi .L.t 3ks1 ds 	L 

les 5 «M» 

C?) .KAIZEN 	 ul. 	rLZU 	0IA 

.Isilcawa 1$s 	y~cJS Cr tY1 Ltj j$ 

jUJS LUi ÛtS' Lp &çLa3t MJt f les 5 <(M» 	ùÎ j,.4ii 

Li les 5 «M» Jj .JP  
:Main-d'œuvre - 

.;0.I :Matière - 

ciLSj  JJ)2i :Méthodes - 

SJT 3T JiL :Moyens (ou machines) - 

î £ 3L>- L,aV  J t 2jLnit :Maintenance (ou quelque fois Milieu) - 

104 



t 23lL4t L)liat 	 31Sit j41t 

les 5«M»atzJ :(6-2)JjJCJl 

Source: Michel Roux, Ton Liu «Optimisez votre plate forme logistique» 	édition 
d'Organisation, 2004. p. 34 . 

V o Il 

V-, C'»>' C)K4 JÇ 	 V 	D 

j 11 coT 1980 Z 	3 3 c..itÇ 	.KALZBN 

- 

.5Laitj LA,zJS jUs j,,Ç 	" o"  - 

.JL-
Jj ÙI.CS » ks 	 "0" - 

)LL4' cit~:.J OfrL.4i cÀiS L);2a;a  aL. "0" - 

• ,tt.,aj tajttjj &La'JS L jis cijj "0" - 

ù-2  Ji "O' - 

.d.aAJtj JLB 	 . yrj  

yiJt 	U2J 	 GJfrz ;J,-,/;yy- "0" - 

.12t» ÇJZ'j 	Lro_t cL-'.l3 "0" - 

	

"0" - 	 - 

105 



abat. AL2.4à 1)1S.1 	 t1jit 43.-41t 

:3y3i3 JiJS ;LU'j  —3—III 

Jkh ù.'T 	tjli 

.JUK:jj 	)W 	 ùj,ls aiLU) 3,2s dt 

Jti )tià 	t,0t.Lt 	jjj 	; 	 JzJs tLs s JU-s 

CL)~S JylSj  )W'L ui-S u1 	/ 31 	jis u1 ûÎt)i  

i;,.c ùt, x('J 	Wt Jt, ù LL J  .~3i .,jis Ut 	% 10 J 09 / 
Jit ,A 	 ti'' 	 Jwli 	 L» 

	

85353 3jJI 5  )W'Jt rU3 ulSCs L»  aJs 	T 
:sMiS 39is 	—1-3-1H 

cJ, Jut ~j 	L â*  cçJit 	aSi 	, 	 ç,i. ù1 

86J J .)} it C) 13211 :313 Szi 

cr 4,it, ÂPy*s 	 r'f" 	L)UI 	b'J U,lt eJt 

L~ 	 I fiu,. >.dt 	U JkalI 	 a1' 

T 
87'c:)'!t jty 

,LL.' LA2WJIS ç&-Ç c)UiJ.zst 	u-  jj  dl 
Y 	J! 	;Àt 3t dt ,T éjI J 	L» J 
fr JR4J (JU2J1 *wtj  CÀSL,21t 	 U 4AJ 311 ok jÇ  LS ..±.LL 

119,0 &L , " w'i i,ii ;»Ç' .L..JI J1t1 ,a iç .t 85  

53 -e (;JLA ô") 	
J $J.S1  4U JjL 	86 

87 Neuscliel, P., «physical Distribution, Forgetten Frontier », Havard Business Review, (March-April, 167) 
pp. 127-128. 

Yves Pirnor « Logistique —Production, Distribution, Soutien-)> op-cit. p40! - 

106 



t s12s L)li4 	 1j1t J_1t 

3 	 5 

aW ~fS 	 u) J$dt i L zii S y.4i iSj  UL,aiS 

891iJ.LIS J 	j. 	It 	cuL-s .t,J3 

:U jyi ?t -2-3-III 

ss 

: 9°vA J 

J4, 'r '-« 	 iJ iujs:; (1 J 	w Ô2JJ 	2ajÇ i~5 

J1s 	3 	II 

T 

U2MjB tJ 2J5k. 351A 3  J3& 	J .ÔLB ;kiJt 4..ULt i2 3 

is 3Ç L13J~ ..)s ks iL..s Ljfl Ô 	s 	&LJ.i » j. 
41S 	 J) 	 A  

;JblJ 	pW ,jy3 

:jU 	 tiijz..tl jyifl -3-3-411 

LAJ(y 	&3 j.  Ljfl ù~c J csUijjzU 	frjt rLb»\J sj xi 

Lh)t5 	jja 	j. ±JiJ~ 	i3LP 
L5'J j. ZP rj) ji4 JÂ,' j. 

:iU lu-Ji 3 (Ç.0cjjj i r- 	r4 u 1  c,Kk, .Js- 

.&€JS 4it ,t LkJt j. 	r  

j. .4.4 (j» cf c:ij: 	J2:j L!JJ)j •yfl WL(s »..d - 

$?JU..IJ 
Lt' 	

JiJ çUJ xJ-I J.iJ 5  JJjy2J p 

.aSii 	 j 	 j.is - 

•cY 3 , J- 	 » 	y 	- 

Iyj 	j 	Jy 	- 

.287 ç, 2005 	at4t sUrI }J 11 (i.tI I y J )b 	.,kl J.4 Ji JLj tuj ( 	)' .k.s- 

90 Boone, E. and Kurtz, L, "Conternporary Marketing", The Dryden Press, (1986), New York, p.  352. 

107 



sb4t alLa 1)1i4 	 43l31t M1t 

j -4 • ..ss 	1t 	J 	U ;i 	 t-. -,. 'J 	
- 

uL<~: LJJ 

	

:JLh et3  oUK -4-3-III 	- 

ÇS3 JiLi)tj  )efI 	
. . 

.UtIt aCtJt a.w.iJ-i aCM aC, i)aJt aC) 

JIJU &,cU-I J5LIJJJI C? Cr- 	J 	r C?) J T 
J>-,i 	J,it 	424, aid-s aCM ccyU2itj Js3 

L±.KJt 	aiIJ SI 	t,It, &2ftLl cÀyiJi 	W 	' 7 UilL, 'j-Z a0L- 

:j1t. ÂLcLt Jus ct 	-5-3-III 

li 

 

Ji-il 	Lj1l S~u 	Cr JaJi cW 	 j 

c.'Lwj1S LÇ'-' 	
- 	 C? i 

L 	 &.02 jt C?) -Y ail<:0  ,Ct cjUL<éL 	. JC çLbzU b-L. 

: 91 jUt~ 	aL1) 0J.4 tcU ÇI.45 C? Y°'. r 	J11  LS'  

r 	dLII L,a L dl J'UJi U 	 3at -t- 

J )y iI çj4it4 ç) A JS-  QaiLa, j,o LUS 4LtM A4 Jj 

Lkk.' aiUi L43t 

'kM t.ta5La. 'r"° Â".,  dL2 Jiii JSL, 

rL'-'- 1 L JiJ 	a.Lrt,M 	 '(j jj ck,rj RuA, j. 

LiW .d-t 	j..J; JOJ}J) 	JJ zW 3ajLai- : 	cr° fii 'LÇ.Ç' 

	

a3LaU azil ) J&h L.AtiI.< Ùjjj ' 	 t91' C? &c1s1I 

167 ç, 2005/2004- 	xUr Ui$ "tJÇt..OylJ 
}tU 

 .tJl 	Iyl  J)tr J  Ak.a. ai) 	9t 

108 



alia4t. 44t4S &J,li.t 	 9ij1[ J_.1t 

tJi ct!is, 	JÇ js, L3W' I Ot :y2J LJ 	Jur» -- 

J .LH 	O)S) 	 î C? ) 	 C? 

- uk1s JsL,k 	Ji 	 J,» jT 

S pi ùÇ dl L JL 	
'. 	

~Jj 	UJi 	cU.Jl J 

	

J- J )W'jS IU Li.h~3 du-1 J,-, dl 	 \J 
- 

.j JiJ 	C? L,)iUi (SJlt a 	 dl J'$h 

L) 	JSLMj  Â 	UL»- ( Sya Jiil 4Jt 2JJ Ù :Jii Ljt 

}i 	

je 

.LU-S oi J 	c* 	j bis C)LIJ  Ji iL 	LU JkJi çL 

%.faS 	 ;.i. jus 

JL4( r--t- UJJ Jiui ciL.ws- 	LL j 	 çJi 	Jt w 

C? .7pas CÏ3 ;;u J4 4Lo\ jj>t4Jj c4?,<U 5°j Lk LhJ SL 

r- u.n. 	&, 
JuS JiL 4.hJJ5 1~J>- 	Li y 	JJ :frJikji2 Z*tø 

J' - - 	i —4 db C? 	 J'- y J3 

.JÂJI 	 3 	C? S1h Lfl4J JS 5j2 ) 	 T 
C I z JS3 a1uU Juil 	i,ii-, LJl 	n cjLLç- £& ù :ni» —s-- 

2.3LM 	(J jJJS &R?).L 	U-1 	Ji 	JjJ  

j t L7b. j  Lis-b tÀ WIJ1S  

C? 	i9J c 	L.is- UUt ç U- j :cAa jsJlj A41iS —û- 

3u L4 c.'La,ciS r°- (51P LJUI r- ;t,oLJS 	iftaU jCç wJs ;,b 

il C)L2yJS S Us} ùt J>-3 .Ju4 cA ju ûp UiUS CLJl &jlS 

•J' 	 -i.9 	5& 	Ù-'Jl .$JL4 	 - 

109 



	

t4t &1La Ajb4 	 qWt Jit 	- 

L4 JL3 ZSy'.- 	ç,Z 	b'JI SJt CAS ç141 (J JL' :L'yt)l —J--- 

	

JiJ ciLs 	j1c1 4 	 r 	UJS &Jt 

)LL.'i 2L4QS a,Js ;us 

:JiJ Jj jts 	—6-3—III 

uJa LS 	 z-u 	afti sJt Jiit aL 	Uz> 	;.tc. .J ,Kr.. 

U 	ja JW 	w'i 	jU\.4  Jii 

:JIJS 

LuJ () 	 Jus &LJj t » C)J3 &LÀ4 Lpa5L 5  

c4dL,4ft.)sis aU2Js .)SyJ tS J  '-3U CiUCA) cA~nJi 4JB Jîi 

	

Lt 3  4>-j L,53  L-p 	2j 	p2 JJJiJ5 c(z~p 	 Zsi45 

p,1-3hh 3t 

Jiit ù~ c»s.J.s tU2i C) 

 

'D 41 (étude INRETS, 1989) 	,51 J12 cxw.j 

cjU JZJ5 	%3 otL)J y %19 	:J 	-i Lt1CJi ziI9  

=%6-%19) 	&LdJ JIS &ajt  ut .%3 iUS 	 id-s ±iCJs 

,a,asSi Jzis, 	;t 3  z 	u.a., cL...41 cA ,..t.Jj .4t4- ±KJi 

JuJi3 	&A_5  c7 

:JÂJS LrdJ jj MLU L 

.2.z. ay crC  1 ùj 	2..i&-i ti~_Js JL4c2 5.rb 

3)2i jÇ LxJ-S L±J.CJI 	 3 JJLJS J.iJS cçy 	t-L' 	400 iL 

;is- 	 t-uJs 	t 	aiu ..L41 jÇ 300 	kLij ii4S 

tji 	 su £~ ùt 	jz JsL a 	ft 	cÀ,L 

3 c.'Ui.dS C 	pU 

92 Philippe Vallin « La Logistique —Modèles et méthodes du pilotage des flux-» op-cit. p 105. 

110 



,t4 	 <iWt Ja1t 

-- 

4 » 	JJ 3I c.À ) LJI J,a& 2Jiii JJ<1I 	j~ Bi 4LwdZ 

L)UiJJS Li 	 nU 	) C)tA,Ixli JJ ji25 

s ia4 	LYLÎ » •J 	aj 	L) 	 )iC J,aiS iij 

LZI jÀJi A 	 4 W 	J 	.J-i aLCil L) tAjtiS U',JL J I 

- 

:jyiij JÂis 1) 	 tt3j . 3Lit —7-3—III 

Lr)Lt Jt 	r 	gjj Jij j.aii JSi 

JJii 

j) 

J aLc.41 Ai3S 	JT 

fij 	a)LaiJt J~LtI LY' 3 PLJI Jt1 	1 ii oL.ii 	 ) 

w-i L1 fi  —t- 

ç5') 	jç •d&» :fr J't 	 -4fr Lj 

	

;u LJ..4 Lus, -U.t 	 uLii cÀj JS 	 - 

jKJi 0aj 

» k4J .'j (ÇCQ) 	Ç 	a 	 zJs LS 

W 	
., 	

JJi ak 	 W 	ô us 

.JLSU J,tj U a LJt 

LUS 	 ;t 	11ii,1. JJ csS 	Li 41it 

iz 	 J; 	 3t 7U 	 H 
L7 3L4 JiW }tU C4tJs 	i2ULb»l CJ Cr'J 

- 

j5L. j Ûj 	U Zt5} } JLki J » 
LiC Zu 	 JS) JUL, .Kc utC j;C ai1sis ùjw 

3 ÔJIJJI j t 	 LSJi, jkUl 	 3 J!La )y$Ji Ut jLU CA 

111 



atAa4t Al2S &)lia 

Ù 

:Uks is a• •  

n 	ni 

Z111  = y y c  u  x - 

(=1 j=1 

= Q1  

"F 

J> x0 =tQ = 
1=1 	i=l j=I 

xs 

L 

•1 ii1  J j L)J'J y i5izU a~i\ :,, 

ukki J 	 J.ak aniS . ;k-L, ;a- Ji 

j aJ,U2.0 ~i\ :Q 1  

:n 

jL'LU 

:L al.ii JJJ jJA Cfr 	stJ ; 

- 

	

.(Vogele) 4JJ& Jr9 	- 

U Lzi c» 	 j 

.(Stepping stone Method)  

112 



ab4t aiLs &J)b4 	 4Ut J..41t 	T 
Modified Distribution Method (MODI)  

-~- Richard Belirnan ùL-L »U LLd aJ  

J 	100  

	

cLJ- J Rand Corporation LU ~} 3 	L 	kMU C? 

Dynarnic Programing 44 -,S-  3 	çU kij .4,W 3J J 

ùL4 J Lt 	L51 	2_S ,} LS, 1957 -•• 

aJL i,uJ J Cuii 4p çjfi 	 j 

A )y Lt 	' cU L3 >  L5 
aJ- 	ti ISE L?L 	- 

	

.ÇJit ±3,LJ J.L.ci LU 	- 

. 	 LS yu Cr rMLU 	 - 

J .À)}i 	cALs 	0 i3 oUf JLM J 	 - 

Jç. 	Lc .3Kc 	J~.B JA Ji 	a.33hJ cÀçiyrJ a,.4) 

	

(24t.5k3 ùLt JA t4~.4 	J'-U1 	k,LzU cUL7i 

i5ksiI LJ2 oj c»-.--u) 3 y Jjfi )jJ 3A - 	 rUaJ J.P- L 	 J 

Lia 
(4àLJ J-'U 3.4 	 jg 	 J>.U1a i} jW 

.i,-3ki J.- 3ks 

L4aç 	 4 L ç 

C? is 	jJJ J5A J C 	LC4UJ 4.4J35 	JLt — 

ÙJ6 	u H LL LL)i )ji rJ 	 - 

C? 

113 



t.4t a1Làt &)tS. 	 1sUll J.411. 

cJ Jt? LSJ JiiS £# 2.C.LxiS JJ 

T 

J oiA  J aL 	H (CJJ &5) c)Lz) 

ù3K .a4 	J Lai Jii cuC4i 	U\ 	Jj  

; iSU 	 L- f 
.uks dus frP 	Ji3 i1S3t ij 	f  

ÙL 15L jjy (La) XiS J (T) tW 	LaJ Ji sjIi çiS Lt 

Ls cJ11 Li 	Lc tC.Lxi4JJL L,o -  R.Bellarnan )J j4 

ÀaU- 	a5&.i\ au 	 JUS L- a-- «» r  

J.ii 	ii~C 	J w 	aW J J,is aW 

fjs jy JI 

F. (s) = Minjç +f+(J)J 

:AKJi ki -- 

cSylvester csj4NS 3)' . 1822 a 	3,T CSj Lç'H J- 	J- 

Claude »t 1958 t- 3j  .Denis Konig 3)' y 1936 4/J 	Jjt 

.s 	4LJ} 	f 	L 1971 	.\iLLi j  AÇ.JS J J Berge 

	

y CkJ oU)'i j 	 JJ JS oi 	43ii5 J4 j ùs UUs 1 T 

.(Ford-Fulkerson)  

114 



alLs.& a,tsJ. 	 t4%il J.-41t 

j gJsJ\ ;J iib- 	 -Ji Ub-  

(Ù yM 	CKRUSKAL L?) 	L» 
fLt JgWJ L»j } i» 	 JU LAJL 	 - 

UJ-1 CALJJ 

.LLA'I 4,I'j —4—III 

ûJjLe L) a- ;jat~i c 

.s6LaÀ 	—1-4--III 

&"- 	creverse logistics 
,- 
	 ~- Lu"Jl c LU 

di 	 ;-J 	ai Ui .w\J 	AÇ 3 iU\ 	ad 

; 	U) Z3&i 	sl 	 3LaiSl LUiC 	,i 

.93(aJ L» 	L 1tj j 

Lu  fr —2-4—III 
L 	_td 	 . 

)Sy  

Cr4 	 L 

	

LLLzÀ 	} 	} 
I L;jvr 	 4 Ç .ÂL&.i.À) 	L» 4j2i4I L5JJ 	 - 

J LL 

yH 	ù,K 	,iw L  .i,Ii .±3tpl L±Wj~ 3 i - 

93Yves Pimor « Logistique —Production, Distribution, Soutien-» op-cit. p  587. 	 - 

' André Marchai « Logistique global —Supply chain managemnet-» op-cit p. 320 

115 



.h4t £$lL4t &)1J4 	 g4lt J.—ttlt 

:Ânrfr4S 	jiÇ JJ.S -3-4-III 

	

kk4,a JL.st&n3U iIJU p 	 S 	L4 .3 "J 	 UJ 'o- 

.LbL52 	 "J 

Britto et  

bj J )W' i3, 	iy 	ÇUJ oi Lj45 	Delcker (2003) 

±3Jt"J\
-yj J  

ç ii aJ 	.i)i j 	:t 	Lais 	Lpws 

• • t L4L 	"Ji c'» »lo 	j g1\ 	
C) 	 } yj 2r 

t,Àt3'» L.si 	ÂU c.)3k42J J LC C,aiU 

J1IÇ 	Ls çLT 	 j :jyii 	Jhj 

-)J  

Lz,-5Lc c+: & 

J 

..x.Àt 4C,L,ai L* 	 (Ç;i 	c0t) 

1*4 JSJ.tM () 3 	(r-) 3~Ci, 	J JL,ai c,1ab" 	UJb ùyji 

.JUJJ j 	J  

_çij 	 2J;Uii 	U35Ài  1,s ;U-4 JL oL 	- 

4C. ijSi sÀ. ._;; 3 5111 	- 

3Aj 	0iL 9çt.N 	rS) oL,i , W"J Ut 	3t DS 	 - 

a 	 $fr.'.A L) 3LJi WJ-À ai 2jL,  

J 	 3Ji J 	i15 y» 

~/' 	>-t J a)W LJs2jaIu 

116 



s.ba41. s1L4s &)h.[ 	 tsWl J—[ 

Ji 3.,oytU W 	 lw j .â. j  Ly2 oi 

ii 	 Fti 

J4'- Ud xy!i rL'»j 	LSPJJS Il 	 f'» 
a 	 J4  LJ LS 	 LiJ3 444J 	;)4 

.LY3t a*,i 	Lil J3 >.cri4i L 5 	JLQ' 	iP 

:L&4l aÇS 	(;L.:a LfS —1---5—III 

) 	JÇ tjj 	J4 	jA 	AIl. 	 31 

	

Ç4  YLr dl ZiLI' 	i 

Ùr 	3L.3i Ùt~JJ (3 	RLJ yiS) 0L)' &Jis p çLÇ 4 AE\ 

J" :À+', ja 	 x3j ~:c LJt LJt.KJ tïu 	L!iiij 

J-ftJ 	 Lt-Ij 	L.i LiUèj3 Ld: c ij jt.  LUiS ùW'» 

LLJ 	Lfr ;2i L4 LyJ W'JS a.L.L çI yU 

ui 

:LLa'h i~ sbT ( J 	—2-5—III 

L4, cJyJi Ç'-W L-'J H LL 	4 ç Jii3 	JAS1t 	1J 

ui i,-C 	wu 

3U— csLLU LMLJSj  LJ c.iSJS 	c..'LJs. kpj  

r4j 	 jy4w 4>r jW J4yi j-  Cj 

3LiI ZA.b" 	 - 

117 



a1Jnt 4$124& &)lial. 	 4s9Wt J..41[ 

- 

ùi LUJJ 	W3kJ 2J JSU J,L,JI 	Js i LLU aJuJ 

yyd cAL9 	L-J 	 jÇ 	 ôà> H 
rZ 	 U) ûjydl ;JbI rt LJ C. U21 	yjI JkL 

.3LJS k'» LÇ iøi 42 	O J~ 

:.Lut aÇs j Ç M 	uf —3-5—III 

c- 
3Ç L>c.i 	LJJ' 	U)j  JA J 	4..* L'LÀyk3lj Lt)7 

L j 	Lij ri k' 	J" J? cÀ 

fiL4l LtU j tib 

:CJL,Ls3Sj flzi 	—4 

Lis j 	zLi 	L» W 	 L 

J? (JJl LjJS 	 i2 LÇ L» sbU )a 

L» 	 atiLs 	LU 	 î .ÙJJJJI j kA..d øjA LJU2 L41 

- 
\j 	 ù 	d 	)JJ Lflj  a- 	J.Uil 

oJ 	 LJW 	5 i J- 	L»i  

:jJ cJ LIISj &.oJJ- 	,.iz3Sj y1i j  asil tt..o- 

JI cAL) 	UL c4L L» 2LdJt 	j5 	Sy.Jt ii-It Di  

.'~Mu ùK.c5JL, 2tA-1 JL SJ 	L» *i- 	(u1-1 	
5 

- 	 ! :ÇC 

Blanchard, R.F. and Galloway, R.L., "Quality in Retail Banking", International Journal of Service lndustry 
Management, Vol. 5, 4(1994), pp. 5-23. 	 T 96 Lyth, and D.M. Johnston, R., "A framework for Designing Quality into Service Operations", Management of 
Service Operations, Annual international Conférence, Operations Management Association, U.K., pp. 221-229. 

118 



atS.ÂVl slLs z,li4 
	

bit J.41t 

H 

3 	AJ ;) 	jii 	c1' JI J,cj U ai3iJi 

J4 j~XJ 

U-I 	L, J9 LUS — 

&4Lt.9I 3~-. 5S 	J  

4j- 

Lk 	 ;i ji 	 j jt LJW 

_A_l_r 	;) 	• j 	vî 
•&4ïj- ;J ai,iit 	LJL, 

i9iJl ôJ 
u-' £J ) çi-ki ti 

c 	 -- 

	

ù 	 ùi 

k.1.i 	 ,Kc 'l cjutiSj M. 	Jca 	Lt j Xaj )SÂA» a4..d- 

çÇ)} 3 ÇiA ÇLbL 

r 	 t 	y 43Àaj, Parasuraman ~-f 1985 

L. 	ajS L,JtI 	cLSj  c - i yr yÇii SERVQUAL 

cLz J  

j,LaL.B 

3J 	auis 	u, uiL 	» 	J Js, :L4Sj 2i - 

• (ç.1Ji y RJL.-) 2iJ LJ .LS,» 	çJi yJS 

	

2006 j LC' 	pi " u' ctt3 d)'j 	 ..w- Lrjii 	 i-) -- 

	

.294 ., 	— 

119 



	

aha[ 4s1Lsàt &)b. 	 W1 4J.-41t 

t.kizi LL4' cAÇ cs 	 :zJt - 

L» 	L& 	 i3t4 c t~frJj :ùLi 

	

Ùyj J3 	rLSJlj JL.jit 	 :I0Li - 

J i 	ti bii 	 j SERVQUAL 	J j,,4I  

M ±JJ i  c)L'ijilj  ftzi L4 	 L» r 	 ùl . 

	

c(Ôy)) aA- 	..ÀitJL.j 	k.,b o ,, JC j.Lc 	oi 

L UI ç  cIy.ciI ciA 

;9ttJi &4W çfrJ ç3L,jI c)5 	33kI 	: - 1 —  ;iI - 

59 JLi> ùU BL)y -j  aJ,- 'i .5L.JI ct4j 	 j ;p's 

9t0 3.~SJIJ  A,Js 	ÔLiI 	b-- I 	 L» 
L&J1 	~C_ 	JL1 olSi>. 	Li5kz>JI 	zSj :-2— 	- 

;j-':ti )yrj  ith.,- 	L) 	.;3tU Â..4JJi 5L,JI cÀiJ 1jl ç5j çç5LxU ZAJIU &..uLI 

it ciA Jb j 

Ti t4U )}jj,LQc)iLU 	- 	 L) *-- 	dl 

S ;,aJI c.i~ LU 	 iA 	 u 

	

JI (jjt4 C.G L_ 	L±iiSj ;b' 45J7 L4 	3L2i 	uU aL-I 

Ui 	d 	 I l Ladi 	 w CA us .  a.pW cÀ}41 j  

H 	 A-I UapIy  33U - I 	 :-4— 	Js- 

liA ùk 	L0 ;pa j-'rj 2j>- L) j  .ÂiLI J- 3LtU La 

ftC Lrhj .AULI La L) 	UIi1I L) 	yrj dl 

r 

120 



atat alLss L)liat 	 4 9Wt J.411. 

	

JiL ; 	 g) 	
psj 	 - 	 -. 

C:j 	1s j  JsÀit 	4AJ& 	 cs,k 	ct5 

	

c'JLa>- j  .WJ-I 	 Çç- J LÇ)y LL 	 pt4il ciK 

CJQJ'» 3 ,C-  c~-Czi y4 

:SCOR rk.6111 
;)L4 	)JjA L  ;jKïa 3~s 	.)LL4' cACJ c ;p-î Li 	 dU-i~ J 

L)j 	 LJJl Ç*JI LJ 3d. » 	OA Ç)t 

	

r-4  J? ÙÎ L 	il 	jfl )J 	rj 	
L 	aiW 

.Lx.' L1fÇ! 	J 'JL*zAj 	J~NS 

sti- 	y Li-Kk (SCOR)98  «Supply Chain Operations Reference model» 

3 &4J  c..'LdSj  cLjU ÂJi c(SCC) « Supply Chain Council»  

L&u4 3  .)LL4' 1 1 cÀSL p } L3SJ cLU W, 

j, ÙyjJ ÔA 	 &"- 	L -k 	J SCOR ,t 

Lu J 5LÀ4-t L_J,kli ;jJ- U,.,W J,ai (JyJI LUta 	.dL iULCU o5kaJl 

a2.s,U 	4Qi-S 	 jjî Uja JÇ 	
- 	 i 

jU 

jt'2 L >JJ2,2I 	 L 	 4J. Li 	L3 

LA 	y ciU y JL Jji aijy. 	JJ 	(Plan) £.rdl - 

A,,L>- 5  Lfl 	 JC 	J cUW ij 

:(Source) 	J 
Lj,w J t fJW LJJiS Lt 

98 http://www.supply-chain.org/ 

121 



3alS41. alLai 	 4Ut J.1[ 

W J 	 , :(Make) 
- 

j,,t 	cUuLi 3Ç 	 j :(Dcliver) 	- 	 - 

frr 4Ufl 	LÇL Jb êyU } 	U2iS 

jL'c 	 jJa.- oJ 4cï :(Return) 	- 

1 

122 



.ts.4t alL#às &)h. 
	 W1 43.41t 

L 3fl1J 	 't...0 Laj  LS c.-' 	 rLz 	ù 

;4 )&t,fl 	 U 2iL 	 ci~ iy. oL4iU 	cçt 

aj 	p 	 JZ4 	Lb:3 2flz 

4JiJ) .LLA' 	sU 	 I 	Jo 	y' 	Jyj 

ub pUj 	LiSj.P'I 	dl (&»i atej iJLUJ c:M;:dlj 

Lx, y ? jC 	L3 	JJ ks 

j-iu-d 	trt4 	L) r- 	LgJ-Ç. JLCSt 

	

jsl JJ2- aiJ iLk 	 L) 'r 	3i2 

	

tl dl cL4 	LL ¼JJWJ]L rL 	L}ZP'» 4 

cfr»-. U3jdj 	W C)LL,JI 	Ç.U5' 3tOJ JZLZ> 

	

J A*i,sj  ÇUtA 	 LRU uU 	; 

123 



£jnsjfl £IØISA 	 À4b11 J-4fl 

i tm%A', 

124 



	

si 	fl ,î 	W 	 •A(r J>- 	aJ-7  Js j 

Jb 1 p- 	L-. cs• L)LSJI J4) 	 j 	 C? 

	

Ài 3ii 	 Lj!l J.. 	,u 3i J ui 

- 	 ciU-t J J  (AXl Cri 	j 

336fl J C).i JLc 	. 3Lt 	 ofS 3a  U 	L/' 

il 	L~2 -rJi 3 (méthodes d'agrégation multieritère) j t.*i' bJs4S 

cA~4,- 	LJjii j? cÀ.0 }zit LUS Jij  l)il SU?4 Ls 3 JpLJ 

• .*kA'l ;i-C4 ;jb'j çr'&i1  3 	çW J-J 

JI 	Lail 	Jl 5i 3 ciiiS U 	tLJ j1j  W'ifl 	 - 

jtt2. çjii tjs îj  .jsMl SAJ Lj1L ak & I   	c ro-? s 

JA c.)ICJ 	C.)LJ JA 

François Galasso « Aide à la planification dans la chaines logistiques en présence de demande flexible» 
Thèse présentée pour obtenir le titre de docteur de l'institut National Polytechnique De Toulouse. Ecole 
Doctorale Edsys, Spécialité Système industriels. Soutenue le 23 avril 2007. 
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00Boutaleb Kouider «Théories de la décision —éléments de cours-» Edition Office Des Publications 
Universitaires 12-2006. p.3-4. 

01 Serge Bellut «Les processus de la décision —démarches, méthodes et outils-» Edition AFNOR France 2002. 
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103 R. Antony « Planing and controle systems afraniework for analysis» Havard University Press, Cambridge. 
1965. 
104R.Ganeshan and ail «A taxonomie review of supply chain management », dans « Quantitative modeis for 
suppiy chain management modeliing », S.Tayur, R.Ganeshan, M.Magazine, Operations Research Management 
Science, p840. 
105 M.Miller « Hierarchical opérations and suppiy chain planning», Springer, 2001. 
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107 V.Giard «Gestion de production et des flux », Edition Economica, 2003. 
108 M.Miller (op-cité). 
109 Seage Bellut « Les processus de la décision —Démarches, méthodes et outils-)> Edition AFNOR 2002 p07. 
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10 Seage Bellut (op-cité) p85. 	 T 
Seage Bellut (op-cité) p. 141. 

112 R.Tyagi, et C.Das "A Methodology for Cost versus Service Trade-offs in Whosale Location-distribution 

using Mathematical Programming and Analytic Hierarchy Process" Journal of Business Logistics, 1992, p.1 8. 	 r 

113S.M. Lee 5M, G.! Green et C.Kim «A Multiple Criteria Model for the Location-Allocation Problem » 
Computerrs and Operations Research, 1981, p. 8 . 
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jU] Lis o5kÀx-m Ùt izi-3Âi Student LsI JLc.oL :c.ÔkÀ*i yst. LtA 
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Autocorrelaticwi Parlia) Correlation sAC 	PAC 	0-Stat 	Prob 
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jIj .0 	j4t :(6-3) jCJ; 
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Std.Dev. 2742.658 
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Probability 0.000075 
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TONIC 	L1 64s 

Autocorrelation 	Partial Correlation 	AC 	FAC 0-Stat Prijb 

I 1 I 	 I 1 I 	 1 0.024 0.024 0.0322 0.658 
I 3 I 	 I 3 I 	 2 0.084 0.083 0.4311 0.606 

I 	 I 13 I 	 3 0.139 0.137 1,5031 0.668 
I 	 I 	I 	 4 0.061 0.061 1.7823 0.776 

I 	I 	 I 	I 	 5 0182 0.163 3.7837 0.501 
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I E 	 ' 	I 	 13 -0.095 -0.084 11.823 0,542 
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I 	I 	 I 	 15 0.008 0.053 11.960 0.690 
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I 	 20 -0.111 -0.019 14,399 0,810 
I 	I 	 I 	I 	 21 -0.007 -0.011 14.403 0,852 
I 	I 	 I 	I 	 22 -0,103 -0.138 15.399 0,845 

I 	 I 	' I 	 23 -0.123 -0.047 16.860 0.816 
I 	I 	 t 	I 	 24 0.077 0.032 17.464 0,828 

Eviews 5.1 AUJ JL.c 	JU2J Ls- y :» 

W 	 J3t i3 ù 	S J5 

	

u L 	t4 ttU c 	d 	 ût 

.JQ.12j UL-9 C 

JLi Q 

I}n»S JÇ-  j't y ( 1988) Phillips-Perron ).zs-1 JcJ ç,LJ L3' 

Wb Eviews 5.1 	JLRi 	JJs, a 	aLJJS 

	

L.)3kJ 	 .Schwarzj Akaike ç}-,*-o 	LçjJij sut-  3 _ 

j cDicicey-Fuller 

YEA T, = q5 1 YEA T, 1  + e, 

YEA T, = 0 1 YEA T, 1  + B + e, 

YEA T, = Ø 1 YEA T, + B t + c + e, 

ûT L-'- 

t yjJt 3 JCU L4- JCJS )afl Lt J i-ÇJ c'L* YEA7T 
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LI 

13 

j ÇL )24 	 it* 	1.LLJ Phillips-Perron jtz :(3-3) JysJri 

TONIC 
L 	

PPtai  PPca i 

10/0  

ptii 
10% 5% 
1.6- 1.94- 2.61- 1.93- 

Eviews5.1 	JLcL JWis 

PP tab 	 j jS PPcai 4SLa 	 C? 	 T 

cJtA LL Caj ZJ-i jy 	 L.kJUUJ .%S %1 

DS 	C? ÔjA 	fr JCdI .. 	Cw 	LZ)JfrÇ 

a 2L3UL ;W4 3iJI u)9 

AYEAT, =YEAT,—YEAT, 

•:zi 	 Jj)U Phillips-Perron ji :(4-3) J3 4 

PPtaI  PPca i 

1%  10% 501. 

3.17- 3.50- 4.14- 27.16- 

Eviews 5.1 	 JU2i .Lxs4 . 

C? 	 C? 

2hJ.À>-JJS )jJ-':Ji aJ .4}Ji L») JULj.%lO %5j %1 	rJ) ..u- VPtab  

-- 

Ji 	C? LjJ ç555Ji 	Jl 3Ld iy 

il ; 	3JI 	jii OEZiS a 	LLJ 
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mi 

.L.,.LJ JJ'JS jj}Ji 4LUi 6LJjt ûLi (9.-3) j~_zJ 

L* 

Aut000rrolation 	Partial Corrolation 	AC 	FAC 0-Stat Frob 

	

I 	 1 -0.501 -0,501 13,837 0.000 
I 	I 	 2 -0.019 -0.360 13.656 0.001 

	

I 	 t 	 3 0.051 -0.218 14.008 0.003 

I 	t 	 t 	 4 -0.094 -0.279 14.524 0.006 
I 	I 	 I 	I 	 5 0.201 0.016 18.932 0,005 

	

t 	 t77t 	 6 -0.218 -0.156 19.823 0,003 
t 	t 	 I 	I 	 7 0.140 -0.012 21.042 0,004 
t 	I 	 t 	 8 -0.208 -0.320 23.603 0.002 

	

î131 	 t 	I 	 9 0.217 -0.063 26.667 0.001 
t 	t 	 t 	I 	 10 0.059 0.065 27.121 0.002 

	

I 	 I 	t 	 11 -0.272 -0.123 32.190 0,001 

	

IMI 	 1I 	 12 0,256 0,050 36.663 0.000 
I 	I 	 I 	I 	 13 -0.170 -0.017 38.935 0,000 
t 	t 	 t 	t 	 14 0.066 -0.090 39,252 0,000 
I 	t 	 t 	 15 0.042 0.013 39,364 0,001 

	

t 	 I 	I 	 16 -0.091 -0.013 40.028 0.001 
t 	t 	 I 	I 	 17 0,064 0.039 40.597 0.001 
t 	t 	 t 	t 	 16 -0,118 -0.049 41,746 0.001 

19 0,182 -0.011 43,990 0.001 
t 	t 	 t 	t 	 20 -U . 1 32 -[J1J24 45.b1b U.LJU1 
I 	t 	 t 	t 	 21 0.066 0.076 46,224 0,001 

22 -0.046 -0.053 46.419 0.002 
t 	t 	 t 	t 	 23 -0.102 -0.095 47,429 0,002 
t 	I 	 t 	 24 0,246 0.062 63.430 0.001 

Eviews 5.1JL 	LJLii JS y 

î i.'-}i LJt jUi' iUJ ùL, aia>-3À J5k, . Cr4 3 

dj 	 3 y J» 3LU Jot3' 	Ùîj 1<k  J$J.JL JkJ 

schwarsj Akaike J .*- J 	 J-i jIiJ Jo1Jj 't ùk t...o- 	dt Sy*J 

:J 	3 Cj:t1  MA(I) y 

	

AYEAT 	+e 

L-Ji je J--> c 	y ..UJ Eviews 5.1 

AYEAJ =-O.9O3s, +s 

;)U. TONIC » Lu u 	CÀ4 a Ç J>-3U 

H oL il iL 	JyLP J~ )k. 	Ù çt jLJ JJL*J 

Jj 3jyi 
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Ai 
	

LUI 

:3J &j 	tS 

iui JJ jLW ùt J ,-3&i Student »z' JLÀ :5kÀsU uj t 

(1.96<13.25 =tstudent) pl i,aJl 	L y? jija J» jUil L'iJl 

us_ 

J,W Jli 6ufs ûL :(10-3) J.CJS 

Aulocorelation 	Partial Correlation 	AC 	PA 	0-Stat Prob 

I 1 	I 	 I 	I 	 1 -0.012 -0.012 0.0074 0.931 

	

I ME I 	 2 -0.416 -0.416 9.5502 0.008 
I 	I 	 I 	I 	 3 -0.006 -0.022 9.5526 0.023 

4 0.037 -0.185 9.6319 0.047 
I 	I 	 5 0.008 -0.008 9.8358 0.086 

	

I 	 I 	I 	 6 -0.096 -0.183 10.191 0.117 

	

I 	 J 	 7-0.127-0.13 11.186 0.131 

	

I 	 Itt 	I 	 8 -0.055 -0.244 11.375 0.181 

	

I 7q 	 9 0,276 0.159 16.285 0.061 
I 	I 	 I t. I 	 10 0.026.-0.146 16.335 0.090 

	

I EE I 	 I 	I 	 11 -0.169 -0.003 18.259 0.076 
t 	. I 	 j I 	 12 0.125 0.083 19.344 0.081 

	

E I 	 13 -0.022 -0,113 19.379 0.112 
I . 	 1 	 14 -0.042 0.018 19.505 0.147 

	

I 	 I 	I 	 15 0.066 0.045 19.836 0.178 
I 	I 	 I 1 I 	 16 -0.004 0.052 19.837 0.228 

	

I 	 I 	I 	 17 -0.098 -0,035 20.599 0.245 
I 	I 	 I 	I 	 18 0.063 0.082 20.924 0.283 
I 	I 	 I 	I 	 19 0.124 0.095 22.227 0.273 
I 	I 1 	 20 -0.042 0.117 22.382 0.320 
I 	I 	 I1 	 21 -0.005 0.080 21385 0.378 
I 0 	 I 	 22 -0.120 -0.056 23.732 0.351 
I 	I 	 I 	I 	 23 -0.043 0.028 23.912 0.409 

	

I . I 	 I t. I 	 24 0.236 0.17 29,472 0.203 

Eviews 5.1 	JL 	l 

LÀ. L5IS 	y J. u J  js i 	ùt 0t J-CJ c 

	

} Ljung-Box _J iLa-Lc .--» JC ùt li>-3J LC 	si IL; 'Ji 	T 

jt 	 * 
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2 

'I 

0 
4000 	-2000 	0 	2000 

isJ-nll 11+134 	 441ft11 1j_t1t 

Seiles: RESID2 
Sampfe 1/01/20071/06/2008 
Observations 51 

Mean -50.66667 
Median -39.00000 
Ma,dmum 3411.000 
Minimum -4665.000 
Std. Dey, 1792480 
Skewness -0.352259 
Kurtosis 2.866117 

Jafflue-Bera 1.092825 
Probability 0.579023 

Eviews 5.1 	JL*z44i LJU2JS .Us4 y 

BJ~j &lS zJ )Lz. L 	)t çS~dS c)diS  Si 

:ùt -14 Jaque-Bera t:s JLa.t.4 

JB = 1.09< Z .05 (2) = 5.99 

;} ',.. 	t.. U>j 	Ôu,tS & Us 

.4JP 

jz 	j AL*L.J 	.J% 	y 	Ltt• :j$ -- 

ç k* -*t j.i tir TONIC ast 4  ÇU jKsi u— 3CJi )ai oLfl 

.3796 .-. 	 2008 

163 
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A4j.411 11s4 	 41Wt J1t 

:LUI .6ui 3U 

A* ZLWsJ 3LIJI 6Ul JLtJ Lfl Lè-' 4  :(13-3) J~2JI 

as'~314 2pj Ç4i )4i 

Autocorrelation 	Partial Correlation 	AC 	PAC Q-Stat Prob 

I 1 	0.667 	0.657 	24.223 	0.000 
I aî î jmi 2 	0.534 	0.179 	40.494 	0,000 
I I 3 	0.658 	0.460 65.746 	0.000 
I I 3 	I 4 	0.607 0093 87.633 	0.000 

5 	0.579 	0.197 	07.97 	0.000 
P 41 J 6 	0.444 -0.280 	20.18 	0.000 
I =3  7 	0.405 -0.020 	'30.57 	0,000 
I = 8 	0.414 -0.147 	'41.67 	0.000 
j M r j 9 	01267 -0.125 	'47.14 	0.000 
I 1 	1 10 	[1268 	0.011 	52.01 	0.000 

I 3 I 11 	0,294 	0.145 	'58.00 	0.000 
10 1 3 I 12 	[1249 	0.115 	'62.41 	0.000 

I I FE 1 13 	0.156 -0.087 	'64.17 	0.000 
I I I 14 	[1112-0.052 	'65.11 	0.000 

j j I 15 	[1074 -0.269 	'65.53 	0,000 
I I F1 1 16 	0.068 -0.021 	'85.90 	0.000 

I I 17 -0.004 -0.183 	'65.90 	0.000 
I I I I 18 -0.104 -0.033 	66.79 	0.000 

r I1 19 -0.107 -0.033 	'67.77 	0.000 
I I1 20 -0176 -0.036 	'70.52 	0.000 
I I I 21 -[1206 	0.073 	'74.39 	0.000 
I I 3 J 22 -0.172 	0.128 	'77.18 	0.000 

I I I 23 -0,266 -0,124 	'85,14 	0.000 
I E 24 -0.317 -0.104 	'95.26 	0.000 

Eviews 5.1 	JL..cq LJUJI .,J.ic-j y 

.EiE 4ii c.ji z'I 3UJ i0uJI ci3 	JÇ Î J ,-31i ù 	J J3k.s- 

L)L L~. 3 ciL )k 4;Aj GJLSaJI j 

k,lJt.4i1 '6-I LJ 

jl.I j.rÎ y (1988) Phillips-Perron -. Jo-*t..J s)aJt iU; 

&Ls J.,_J Eviews 5.1 	JLxz,.L LUS, Bi aLLJ 	lk 

Akaike 	ççJJ j  12Li 3 	 k 	 LLi 

JUIC 	Dickey-Fu11er -J '-.J3&II cIL.Jl 	,ii .Schwarzj 
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&j41 &1ls 	 241.R J1[ 

YEAS, = ØYEAS, 1  + s, 

VEAS, = Ø Ç YEAS, 1  + B + s, 

VEAS, = Ø 1 YEAS,. 1  + Bi' + c + s, 

t y) 3 j-Cis L4-ç jKail )aU 	Ok? YEAS, 

:B 

Phillips-Perron 	:(5-3) Jjs&Â-S 

PPtab  PlPcai  

10% 1% 
1.6- 1.94- 2.61- 	J 1.32- 

Eviews 5.1 Ài JL..wnJ1.j  JtJ LÀs y  :- 3ki 

PPtab JjJi?l 	ySlPPcai La- 	iii ùÎ Jw4, WA 

ZLMLJ Cj 	jj-rJJ 	L -ri3i J.JJ JULj  .%lO %5 %1 

DS 	C? 	 jCJJ 	4-L CW )t.i cUt cL 

iUi 4_i3 W4 	(Jjjil 	ØA 	JI L6J 

AYEAS, = YEAS, - YEAS, 1  

	

L5 jJi L3iiI 	 aLJ.JI ta2 LL Wi rJ 

Li.s 	Jj 'iI Jj}U Phillips-Perron td :(6-3) Jj-I 

PPtab  PPcaI J 
1 0/0  10 0/0 50/0 

3.17- 3.50- 4.14- 25.22- di t» 

jui 

Eviews 5.1 Ai JLcL LJU2i Ls C? 

Ll 	PPcai 5La> 	3! JiJ,t it  

JJ.,..jj JJ JJ 	Z.JÀJI La-»  JUL .%lOj %S Vol 2 j 	orj . LP PPtab 

J . t» ydl C? ôkA 4JJ &J...J Cj 



&4ji4i1 &1$l*4 	 411311 J1l. 	- 

L?' J'jAZ c 
(r- 

j 	j& csr 	}P 	 49 LU J  aU L 	flLJ 

• 4•L4¼L4J JJ I JjJJJ ULIJI $Lfll ÛÇ :(143) JStSfl 

• 

Autocorrolation 	Partial Correlation 	AC 	PAC 	Q-Stat 	Prob 

I I 1 -0.323 -0.323 	5.7356 	0.017 
I I 2 -0.371 -0.531 	13.470 	0.001 

I 7711 I g. I 3 	0.253 -0.158 	17.127 	0.001 
I I 4 -0.030 -0.257 	17,150 	0.002 
j I I 5 	0.151 	0.227 	18.732 	0.002 

I I J I 6 -0.153 -0.030 	20.163 	0.003 
I 	. I I 0 	I 7 -0.069 	0.108 	20.463 0.005 
I zn I I 3 	I 8 	0.211 	0.090 	23,303 	0.003 

I J I 9 -0.159 -0.044 	24.962 	0.003 
I E 10 -0.075 -0.191 	25.336 	0.005 
I I I M 11 	0.099 -0.171 	26.006 	0.006 
I I I I 12 	0.073 	0.011 	26.380 	0.009 
I E 1 13 -0.077 -0.035 	26.806 	0.013 
rj igI 14 -0.010 	0.195 	26.815 	0.020 • 	I  I  I 

I 15 -0.044 -0.038 	26.959 0.029 
•1 r I ' 	I lb 	U.U94 	u.iu 	2(.U5U U.W5 

I I I I 17 	0.035 -0.022 	27.750 0.048 
I 	• .1 I 15 -0.142 -0.025 	29.404 	0.044 

I' I I 	, I 19 	0.092 -0.062 	30.119 	0.050 
.11 I 20 -0.034 -0.142 	30.223 0.066 

• I 21 	0.108 	0.232 	31.280 	0.069 
I I I 22 	0.211 	0.054 	35.436 0.035 

I I I I 23 -0.114 	0.011 	36.685 	0:035 
IE 24 -0.119 -0.054 	38,115 	0.034 

Eviews 5.1 aU JLRJL LJU2JI .)L (y 

kJ Ui WS3Jfl 	ùt i>-3ki jLJl 3LU isj ÙL 	-3k. J3 

$n LP\.*4  353 	J-S 3UJ1 JJJJI 	k- ùtj  '2 /s LVt4  £e ai 1n. 

j» 	JU'j ùL L..-o- 	LU 	3 &d 	is 	i3 2 

	

JiJi i.4it 	4 AR(2),- schwarsj Akaike 	ta,, 

LYEAS = 01LXYEAS1 + ØL\ YEAS, 2  + 

p JatJ yJ i 	iJ Eviews 5.1 	( tCJ 	-.- 

ajUl 

AYEAS = -0.5 lA YEAS, I - 0.55AYEAS, 2 + 

167 



L4J44fl Ai1&t 	 41Wt J.4fl 	- 

Ji &L j,i . LJi k •  ;)L )2U C)))PUI 	aLt ùt ii-3ki JUJL j  

Jjtl 33ÀiL. ) 	çUl H1 0L'Jl 

7 LS -c 
aiLiJ J 3 S j..LJJ )t k,-3k Student Ll JLo.c 	:c3Csil Uj  

wUJ~ c(1.96<4.20 = t student) p1 7i,Jl 	L y -  ids bil JLUI )-tl 

.(1.96<450 =t student)p=2 J2r)l 3LUI JoÇ j'l 'tiLt] 	II JL4I 

JJl 3LUI JLJj'M ùL 	LU iy..a J'r y 	 J- 
* 

)IJJ LUI ,6LJJ'I ûLi (15-3) j.CzW 

Autocorretation 	Partial Correlation 	AC 	PAC 0-Stat Frob 

t t J 1 -0.104 -0.104 	0.5764 	0.440 
j t I 2 -0.173 -0.185 	2.1882 	0.335 
I I1 t 3 	0.004 -0.038 	2.1893 	0.534 
I • t IE t 4 -01026 -0.065 	2.2262 	0.894 

5 	0.286 	0.263 	6.9638 	0.223 
t j I t 6 -0.110-0.065 	7.6744 	0.263 
I I I 7 -0.006 -0.001 	8.1265 	0.322 
t I t I 8 	0.069 	0.028 	8.4195 	0.394 

t 9 -0.199 -0.215 	10.926 	0.281 
t t t t 10 -0.056 -0.191 	11.127 	0.346 
t j I t 11 	0.066 	0.017 	11.418 	0.409 
t 

t 	u 
t t igI 12 	0.136 	0.166 	12.687 	0.392 
t tE 13 -0.101 -0.100 	13,397 	0.418 

t t t ' 	 t 14 -0.026 	0.153 	13.447 	0.492 
t j 1 15 -0.048 	0.052 	13.617 	0.555 
t I t1 16 	0.048 -0.036 	13.792 	0.614 
j t t I 17 	0.003 -0.134 	13,793 	0.682 
I t t t 18 -0.135 -0.113 	15.273 	0.643 

t I t 19 -0.009 -0.159 	15.280 	0.705 
I t I t 2U -U.IJ1J -U.U44 	1b.294 	U./b9 
I t u i 21 -0.077 -0.017 	15.824 	0.779 

I t I 22 	0.099 	0.130 	16.734 	0.776 
t I t t 23 -0.124 -0.075 	18.205 	0.746 
t j t t 24 -0.073 -0.121 	18.744 	0.768 

Eviews 5.1 Uy  JLcL LJU2JI .Lis- 
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I 

-4000 	 0 	 4000 

14k.q11 ilØlSA 	 441W1 J-fl 

JyU 	 4t (16-3) Jûi 

Seties: RESID1 
Sample 110112007 1/0612008 
Observations 50 

Mean 214.2200 
Median 38.50000 
Madmum 5419.000 
Minimum -6032.000 
Std. Dey. 2734.696 
Skewness -0.120267 
Kurtosis 3.258711 

Jarque-Bera 0259975 
Probability 0.878107 

Eviews 5.1 AUy JLc.4 LJU2fl 	:er}i 
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£141&Â 	 ÀJ[t1I1L.11 	r 

J&) LJ4 UAS 	Ztià -6-III 
J yj SLi JI  JCU 	J 

JL2 L . r 	2008  

JJ JS csJ>-! JLL L- sK 	cL>or j  

:LLa'i t.Ç2i j.a Li 	-1-6-III 

n. j5 Ui1~C3 	L 	uiî 	:iw."l a5Ç.J 1~i wiC 	s -1 

JUu LL LUJ ft 'r j j 	 JI 	J)1K J~ 
Min Z 1  =43.62x1  +33.55x2  +30.68x3  + 8220 

ÙS 

TONIC } ç'_U 1Z :)JyÀ)I 
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ai 
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16 Wr & 4i 451j.&i 

TONIC  Zsji 

14 

TONIC LPJ I 
12 L 	64 
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r 	 r 	LJJL iJ 5j  :L, 4»jfl 

. Cul I 

:jU15 	 i 	; 	;a4 Lii 	 ùt 	 T 

Jj 	 U 	4i i -1 

3796j y j 5528 : ;U 	 u Litj4l 

3 LU ) 	 7424 T3  TONIC 3T j Wi T 
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:a)Ut LL)I cL>oL$t J £41 ftA &èL 
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4L!fla &1913A 	 44lt J-4ff 	- 

U LI 	LL..,iS ÇJJ CLr.I ±3u 3I~ ù Cr 	 çj 

	

y £'J cÀJi 3yj J yA 3 I'I 	 (Y 

& iyJI c3ks& ciiI Li 	Ji 	(Y J) 	I 	4SJJI 
L5' 

- JLdUJ  Jp L 30 - 	 ;uU LMiI 	>- 	;w LsftS  ùÎ LI tL2J 	 - 
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0.124x1 + 0.098x2 + 0.085x3 :9 1080 
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Min Z 1  = 43.62x1  +33.55x2  +30.68x3  + 8220 

Max Z 2  =8.38x1 +6.45x2 +5.32x3 -8220 

Max Z 3 =16x1 +14x2 +12x3  

cJ 

x 1  :95528 

x2  :93796 

~ 7424 

x i  +x, +x3  :913800 

0.124x1  +0.098x2  +0.085x3  :g1080 

x~0 avec i={1,2,3} 

c-J 	-iJ- 353 ÇUJ ) Ç4iJ Lfl 	_iI. :j'» 	$1 

JJS 	cf 	
* 

Min Z 1  =43.62x+33.55x2 +30.68x3 +8220 

sujet à 

x 1  :95528 

x2  :93796 

x 3  :9 7424 

x 1  +x2  +x3  ~ 13800 

0. f24x1  + 0.098x, + 0.085x3  :9 1080 

x~0 avec i={1,2,3} 

:zJU Li 	Ja2 Lindo6l Up 

Z1  min = 8220 

X I  = O 

= O 
= O 

JW 

8220  
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Max Z 2  =8.38x1  +6.45x, +5.32x3 -8220 

sujet à 

5528 

x, ~93796 

x 3  f~ 7424 

	

x1+x2+x3~913800 	
T 

O.124x1  +0.098x2  +0.085x3  ~1080 

x,~O avec i={1,2,3} 

JUS CJL-Jl ) j.J Lindo6l -4Ufr ULtL..' 

Z2  max = 63997.51 

x1 = 5528 

X, =3795 

X3  =266 

;y4 	 3795 4S- y4 	5528 :1x4 	11i piS 4JT 

j ÇU 	c'Ui y  ç.Is- j  266j TONIC Bs.Î j Lii )ali 

i 	997.5 1 : j 	A 
L 	ç.r 	 S 	 / 3jli 	C L 

ia 	ii 	)i a 

Max Z 3  =16x1 +14x2 +12; 

sujet à 

x1  ~95528 

X2 :93796 

x3  :~ 4476 

x1  +x2  +x3  ~913800 

0.124x1  +O.098x, +O.085x3  ~1080 

x~O avec i={1,2,3} 

:JU1s,j4-i j  

Z3 max=152158 

x1  = 622 

x2 = 3795 

x3 =7423 

n 
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.LJWLLi4Ji %30 	3iJi %50 JJ Li4 %20 :JUI5 L 	J53 

Min Z = 0.206k +0.508; +0308; 

sujet à 

43.62x1  +33.55x, +30.68x3  +8220+67' -8  =8220 

8.38x 1  +6.45x2  +5.32x3  —8220+8; -s; =63997,51 

16x 1  +14x2  +12x3  +8 -s; = 152158 

x 1 ~95528 

x2 :93796 

x3 ~7424 

x1 ±x2 +x3 :~13800 

0.124x1  +0.098x, +0:085x3  1080 

x,:90 avec i={1,2,3} 

Lindo61 	JL 

Z1  min = 384806.65 

Z2  max = 63993.32 

Z3  max = 144760 

5528 

x2  =3796 

x3 =264 

,.Cdi 4SiÀJ c.Çfl y 	j 5528 	4U 	, z.  it 

TONIC 	t LU ji 	u 	 3796 

5Ç5k. 	LU JCU JJ-L 	)a4  LJJ.è'L 4Pj 264j 

w'i aK_ ;b ukK~ 	384 806.65 J1 

C c 63993.32 
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%jÂJ4 C.ijjè.%Ji Philiips-Perron S.,vM JjLLt -2 

Eviews 5.1 oUj 

Nuil Hypothesis: YEFT has a unit root 
Exogenous: None 
Bandwidth 2 (Newey-West using Bartlett kernel) 

Adj t-Stat 	Prob 	 - 

Phiflips-Perron test statistic 	 -1 566983 	0.1092 
Test critical values 	1% level 	 -2 610192 

5% lev& 	 -1 947248 
10% levS 	 -1 612797 

tMacKrnnon (1996) one-sided p-values 

Residual variance (no correction) 	 12767270 	 T 
HAC corrected variance (Bartlett kemel) 	 6649778. 

Nuli Hypothesis: YEFT1 has a unit root 
Exogenous: Constant, LinearTrend 
Bandwidth: 34 (Newey-West using Bartlett kernel) 

Adj. t-Stat 	Prob.t 

1% level -4.148465 
5% level -3.500495 
10%level -3.179617 

MacKinnon (1996) one-sided p-values. 

Residual variance (no correction) 
	

12295618 
HAC corrected variance (Bartlett kemel) 

	
382997.1 
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j Ç4i )ait Ci)44i Phillips-Perron jtzI JjLtt -3 

Eviews 5.1 	J'e'44 TONIC LJ 

Nuit Hypothesis: VEAT has a unit root 
Exogenous: None 
Bandwidth 3 (Newey-West using Sartlett kernel) 

Adj t-Stat 	Prob * 

Phiilips-Perron test statistic 	 -1 933676 	00515 
Test critical values 	1% level 	 -2.610192 

5% levS 	 -1.947248 
10% level 	 -1.612797 

tMacKinnon (1996) one-sided p-values. 

Residual variance (no correction) 	 3593622. 
HAC corrected variance (Bartlett kemel) 	 2289457. 

NuIt Hypothesis: VEAT1 has a unit root 
Exogenous: Constant, Linear Trend 
Bandwiclth: 13 (Newey-West using Bartlett kemel) 

Adj. t-Stat 	Prob. 

Philips-Perron test statistic 	 -27.16131 	0.0001 
Test critical values: 	1% level 	 -4.148465 

5% level 	 -3.500495 
10%level 	 -3.179617 

MacKinnon (1996) one-sided p-values. 

Residual variance (no correction) 	 2464633. 
HAC corrected variance (Bartlett kernel) 	 408195.0 
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J Ç41 )a41 o)JtJi Philips-Perron j%tZ#% j1jt -4 

Eviews 5.1 &Ufi JtjictA, .Lz.o% Zsf 

Nuil 1-lypothesis: VEAS bas a unit root 
Exogenous: None 
Bandwidth: 2 (Newey-West using Bartlett kemel) 

Adj. t-Stat 	Prob.t 

Phillips-Perron test statistic 	 -1 320121 	0 1705 	 - 
Test critical values 	1% level 	 -2 610192 

5% level 	 -1 947246 
10%Ievel 	 -1612797 

*MacKinnon  (1996) one-sided p-values 

Residual variance (no correction) 	 10625442 
FlAC corrected variance (Saitlett kernel) 	 5354642 

Nuli Hypothesis: VEASI has a unit mot 
Exogenous: Constant, Linear Trend 
Bandwidth: 50 (Newey-West using Bartlètt kernel) 

Adj. t-Stat 	Prob.t 

Phillips-Perron test statistic -25.22903 	0.0001 
Test critical values: 	1% level -4148465 

5% level -3.500495 
10% level -3179617 

tMacKinnon (1996) one-sided p-values. 

Residual variance (no correction) 	 10277874 
FlAC corrected variance (Bartlett kemel) 	 660632.9 
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LINDO L%AUy.  Jttn * 

st 
43. 62x1+33 .S5x2+30 . 68x3+nl-pl=0 
8 38x1+6. 45x2+5. 32x3+n2-ç272217. 51 
16x1+1 4x2+12x3+n3-p3152158 
xl<=5528 
x2 <=3796 
x37424 
xl+x2+x3< =13800 
0.124x1+0.098x2+0. 085x3<1080 
end 
gin xl 
gin x2 
gin x3 

OBJECTIVE VALUE = 77538.2344 

SET 	Xi TO >= 	5528 AT 	1. BND= -0.7754E+05 TbJIN=-0.7754E+05 
SET 	X3 Ici <= 	264 AI 	2. BND= -0.7754E+05 TVfl4-0.7754E+05 

NEV :NTEGER SOLUTION 0F 	77538.8281 AT BRAI4OH 	2 PIVOT 	18 
BOUND ON OPTfl4UI{: 	77938.81 
DRLF'R 	NI AT ÎRVfl. 	7 
DELETE 	Xi AT LEVEL 	1 
ENUMERÀTION COMME. BRANCHES= 2 PIVOTS= 	18 

LAST INTEGER SOLUTION 19 TEE BEST F011141) 
RE-I11STALLING BEST SOLUTIOF..., 

OBJECTIVE FUNCTION VALUE 

i) 	77538.83 

vÀR:ABLE 	VALUE 	REDUŒD COST 
Xi 	5528.000000 0.234000 
X2 	3796.060000 -0.716000 
1(3 	264.000000 -0.124000 
P]. 	376586.656250 0.000000 
N2 	4.190046 0.000000 
113 	7398.000000 0.000000 
Ni 	0.000000 0.200000 
P2 	0.000000 0.500000 
P3 	0.000000 0.300000 
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