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2021 | 0,58 | 1,28
C | 062|128 0815 1.28 ¢ = (0.62+ 1.28 + 0.815+1.28) /4=0.998 =1
C; | 062 | 128 |0815| 128

Aeasogl) lolall oluwmey 255 Vg Apasngll cMlalall sia udiy Ladizs 31 aslgld Golus € Jasogalll o Loy sakasdla

C;: =C Lol moad Axxiall
dpaogll cMalall ggy (g 5T e ot Aliids = (osnsl | 381 A1) Aiall dpaswgll Aludiadl Gl -

Albadl) Ailaall @l o el syl 1mg (sl 591 201N a3l Al e ookad | (M1 LiSas Besal

yi=v,/ Cj ©yi=20/0.62=32.25
v;=v,/ Cj ©yi=128/1.28=3435

2019 2020 2021
t 1 2 3 4 5 6 7 8 9 10 11 12
Y 20 28 22 34 19 39 25 44 21 49 33 55
C]-* 0.62 128 | 0.815 | 1.28 0.62 1.28 0815 | 1.28 062 | 1.28 | 0.815| 1.28
yi | 32.26 | 21.875 | 26.99 | 26.56 | 30.46 30.47 | 30.67 | 34.375 | 33.87 | 38.28 | 40.49 | 42.97
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0
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RES |
A Al K o sl ) o il Jiatll 1
o —a A A A
o FAY /\ /\ /\
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o / \/ \/ \V4
\ 4 \ "4 \ 4

<ilBgyall @F (Aeiad dludee cpags Li¥) @y, 3 Ay ll e AS il s sogil) Gl 2

8 7 6 5 4 3 2 1 oyl
& ‘ -
124 12 184 128 119 73 183 120 Ju'd -
Yi
130,375 128,5 126,375 125,875 125,875 124,75 - - MMi
6,375 | -565 | 57,625 | 2,125 -6,875 -51,75 - - d;=y;— MM,
16 15 14 13 12 11 10 9 a3
142 77 185 145 133 75 187 140 Jlesdl o3
Yi
136,125 | 134,75 134,75 134,375 1325’62 13215’1 MM;
48,875 | 10,25 -1,75 -59,375 | 54,375 | 8,875 | d; = y; — MM;

b LeS L IS0 Aasugll 3 9yall illasugio pe 331 955 31 Bpasughl c¥lalall .3

1 1
C, = 3 (ds +do+dy3) = 3 (2,125 + 8,875 + 10,25) = 7.083

1 1

C, = 3 (dg +dyp+dqiy) = 5(57,625 + 54,375 + 48,875) = 53.625
1 1

Cs3 = 3 (d; +d;+dqip) = 3 (-51,75 — 56,5 — 59,375) = —55.875

1 1
C, = 3 (dy +dg +dy;) = 3 (-6,875 - 6,375 - 1,75) = =5
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€ = (7.083+53.625 — 55.875-5) /4=-0.167

Lasosll cMalall oluy p9ag Apasogl] cMalall sia (uaity Laaims ¥ 031 yasall Golun e Lawsall o Ley :alasdle
sl s sl

\ =7.083 + 0.167 = 7.25
C; = 53.625 + 0.167 = 53.792

C; = —55.875 + 0.167 = —55.708

Ca

5+ 0.167 =-4.833

G

?Luuo_wﬁl‘ SHlalall S99 (W}A‘}ji L_(ﬂ u.o..LJ Al :g&_wjl|)jy‘ UB!) alaall W}L‘ Al uLf.«o
Blaall @il o lag,all sl Iiag gkl 391 200 Aial) Alulidl le Jookad sy (1 LSy Aemsal
dmiall Lawgll Sl lall sda daydy A ! Aududd

y; = yt - C}'k
8 7 6 5 4 3 2 1 a3
124 72 184 128 119 73 183 120 Vi
128.83 127.71 130.21 120.75 123.83 128.71 129.21 112.75 yi
16 15 14 13 12 11 10 9 ol
142 77 185 145 133 75 187 140 y;
142.83 | 132.708 | 131.208 137.75 137.83 130.708 133.208 132.75 y;
towsbud! o el

C tasosll lalall bwgio wlus .1

¢ = (2,552 + 2,010 — 4,822 + 0,260)) /4=0

C;: = C_‘ :4“-1 ‘9_1‘ QMAL’-L‘ b..‘\.&bu#.é—l..} L’\é'[&'« O:)‘ ) Altéjw .!a_wj.'il‘ QTLA{:%MA

EIPOMNURER WMV RYESVY (P PP | DPgpors - TDAEP WY L (8] 11) E-RRES U PROMRS (-1 DA DM R BYERY)
Adaall quall o lBgyall el iy (sl ,391 &15Y & pia sl Aludeadl e yaad el ya) oY1 LiiSay Amxsall
Loesesnll Lasogll e lalall sda ardy duia 3! dlududl

57

yi =y, —Cj
8 7 6 5 4 3 2 1 Y|
23 19 23 17 16 10 22 12 Vi
2274 | 23822 | 2099 | 14.448 | 1574 14.822 1999 | 9.448 y;
16 15 14 13 12 11 10 9 OA}.”
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20 19 22 18 31 25 33 40 y;
19.74 23.822 19.99 15.448 30.74 29.822 30.99 37.448 y;
sl ¢y pal|
C tansl! cdolall bugio wlus 1
€ = (0.9609 + 0.8257 + 1.088 + 1.124) /4=1

C; = C paosl] e lalall sia udis Ladtms 3] dsall Golus Lasesill o Loy alasdle
dpaosll cMalall g2 gy ((emswga ST e o Aiids = ossgd | 1391 3 15)) Aal) dpasogl Al law 2
Al Blaill udll (o lBg,all syl |ag sl 391 019 a3l Aludadl e Juoad slya] (N1 LiSay Annsal

ol Lawgdl cMalall sia daydg o]l

y; =Y.~ C;
8 7 6 5 4 3 2 1 RS\
74 68 52 58 65 60 41 48 i
65,828 62,479 62,969 60,359 57,822 55,128 49,648 49,952 vi
12 11 10 9 Y
78 75 56 60
Vi
69,387 68,911 67,813 | 62,441 v;
Al p¥l el padl 3
t+1 y=2,2622X+46,545
13 75,954545
14 78,216783
15 80,479021
16 82,741259
bed! o 4
100
Y
80 — Series2
Linear (Y)
60 Linear (Y)
40
20 'y = 2,2622x + 46,545
0 .
0 2 4 6 8 10 12 14
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G alzl of ale¥l 1) A e BAS 3 diasBy Ball § diesd o L) Al Ae) Asednd 1A LLENI C8y0y o) Sy
Slaalie 9 (o LsSe duie) aludes Lot oS o (K21 2 3 )0 Juws o9 Lol @b Jl TR0y
olﬁ (X17X27X3" R Xg)

. Yesi X = X)(Xpy5 — X)
’ P (X, — X2

X 0X -+ G X)X —X) + -+ (X — X) (X9 — X)

(X1 = X)? + (X, —X)? + -+ (Xg — X)?

Y1 X,
9

X =

Gl boladl adls Agldly « 1A Lolayd alls Jo¥l (oo oSl (e 1A LLaYI Ao wlyude GG o
il as gl golud (k=0) we SVt Vs andall o din) Bemd 3929 puke e Gl LLEYI Jolae =
91 o Sl bLadl Jolas 28 ppmmis  ®
VeVs ool (ndels ddasel 280l 085 1 ] gobuws 1IN Lo Jalas ice
i bl adls guds .2

sl aadally 1) Lola ¥ &l uuas Sy

. :Z?;ll((xt_)?)(xt+k_)?) T = t=1 Xt
K n_ (X, —X)? (n)

(K=1,2,3 ) Lol o e (1) o3 cass

142X r?
e n—b—1
P UL e e gl ds T2l QD J 5ey s
b=2 Y2—W1
b=3 Y3 — 2y, + )1
:L_}LLH dowdl Juols el slasdl dslbas! Je Juaxig
Tk
t, = —
" Srk
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t 1 2 3 4 5 6 7 8 9

X, 5 6 7 -5 -1 5 10 | 25 | 65

lucd! bsgall sl )

_ 5+6+7—-5-1+5+10+25+65
X = 5 =13

ALl Ao 4w pa Jayy suall o a T = 1 L) salasdle

L ZEK 13Ky —13)
1 ?zl(Xt - 13)2

(X, —13)(Xy — 13) + (X, — 13)(X5 — 13) + . +(Xg — 13)(Xo — 13)
(X, —13)2+ (X, — 13)2 + -+ (Xo — 13)2

~ (5-13)(6—-13)+ (6 —13)(7 — 13) + ---. +(25 — 13)(65 — 13)

N (5—13)2 + (6 — 13)2 + -+ (65 — 13)2
ry = 0.3292
XX = 13)(Xpyp — 13)
2= (X, — 13)2
(X~ 13)(X3 — 13) + (X, — 13)(X, — 13) + .. (X, — 13) (X, — 13)
2= (X, — 13)2 + (X; — 13)2 + - + (Xo — 13)2
_ (5-13)(7 = 13) + (6 — 13)(=5 — 13) + . +(10 — 13)(65 — 13)
2= (5—13)2+ (6— 13)2 + -+ (65 — 13)2
r, = 0.053
(X — 13)(Xy — 13) + (X, — 13)(Xs — 13) + . +(X, — 13)(Xo — 13)
= (X, —13)2+ (X, — 13)2 + -+ (Xo — 13)2
_ (5-13)(=5—13) + (6 — 13)(—1 — 13) + --. +(5 — 13)(65 — 13)
= 3590
r3 = —0.067
(X~ 13)(Xs — 13) + (X, — 13)(Xg — 13) + . + (X5 — 13)(Xo — 13)
= (X1 —13)2 + (X, — 13)2 +  + (Xo — 13)2
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(X~ 13) (X — 13) + (X, — 13) (X, — 13) + . +(X, — 13)(Xy — 13)

(X, —13)2 + (X, — 13)2 4 - + (Xg — 13)?

(X, — 13)(Xy — 13) + (X, — 13)(Xg — 13) + (X3 — 13)(Xy — 13)

T‘6 =

(X, —13)2 + (X, — 13)2 + - + (Xy — 13)2

(X, — 13)(Xg — 13) + (X, — 13)(Xy — 13)

(X1 —13)2+ (X, —13)2 + -+ (Xo — 13)2

(X; —13)(Xo — 13)

™y
[

Mo o N o~ WwN PR o~

(X, —13)24 (X, —13)2 + - + (Xg — 13)2

X (Xt_)?) (Xes1 — X) (Xt_X)(Xt+1_X) (Xt_)?)z

5 -8
6 -7
7 -6
-5 -18
-1 -14
5 -8
10 -3
25 12
65 52

-7 56 64
-6 42 49
-18 108 36
-14 252 324
-8 112 196
-3 24 64
12 -36 9
52 624 144
- 2704
1182 3590

o o JBT 0985 Lpd Alaas (¥ Ballall 2eyalle ol okl 35b e Hgbude L 0 1T B Lo A1 s 3 clinall oy

Lo Jelas

0.329

0.053

-0.067

-0.211

-0.257

-0.104

-0.128

OINOCTPRWI DN |-

-0.116
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i bladldls Jel=s -
o Gl Jetenll s eyl soie s 5 Auiapl) Aluludl SlSya Jales 3 S 595 101 LoLs¥l Al o
4t Jlre J 3ax5 ¢ (h) o L 0y 450 2aud 40uds 1- 91 0 4esd 791459 (Correlogramme).s G bladt adls
2 53 ¥ Hutesl) ALl ol 35 Jlxdl I 51 285 LoLs¥ clalan JS 0555 L R, o 101 LoLisp¥! 1]
Bydiua 98 JUlls Lbiad 2,850 Y9 ale ol

3y 11 Il ¥1 Al iled! Jetasd LSy 2929 po N LU AT Lol Jeeid!
Awgyd ) Audud! cpad {aLaJI sles¥|
Sample: 1980 2016 : b
Included observations: 36
Mol ol e b o=
Aitocorelaion  ParialComelaon AC PAC Q-Stat Prob b Fh=Th
Autocorrelation A
g g 10203 0203 16053 0.205 EPe—— 1 o0ooo
1=l o 2 0223 0275 35075 0.166 ——
sl N 3 0484 0057 47060 0.195 1
=l = 40219 0255 67495 0.150 | & 52322
g o 5 0,173 0269 80740 0152 = 7 o217
L m g B 0138 0124 80448 0177 =——=| = osss
=] =) 7 0287 0280 12832 0076 _ | 15 o232
g Rl 3 0,194 -0.086 14672 0.086 == | 12 o.=82
Nl N 0 -0.030 0081 14718 0.009 = | 12 o===
g O 1 |10 -0103 0342 15278 0422 B | 12 53=Z
B U)o 110057 0014 15457 0163 === | 17 o503
g = 1 |12 0104 0266 16.074 0199 == | 19 o7a3
VB Cl o |13 0135 0037 17481 0192 = | 29 o7iZ
L im0 |14 0149 0217 18544 0183 = | 2= 0753
[} —— =23 0. 742
[ [ 15 -0.091 0070 18711 0227 [ — 24 0733
L] ‘g |16 0027 0113 18761 0281 i | 26 oz
| e— =7 0. F o0
L} — | =5 O.aS9
L] — 29 O.a7a
L] — | S0 0887
L] — | =1 o.ass

slan a8l Ll pe yaimll e calies Ailas] Bgine oI5 Ll (of 2820 Jlee gyl aas 1N Ll dls o

Bydtue s Alulad! Gl g ugydl! Alidiadl cyais alall sLas¥l £4Spa 39290 90 o Ol Hiesd §Lisyl e
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Date: 09/24/22 Time: 13.56
Sample: 1980 2016
Included observations: 37

Autocorrelation Fartial Correlation AC PAC Q-Stat  Prob

0,902 0902 32694 0.000
0792 -0.092 53939 0.000
0.694 -0.056 794358 0.000
0567 -0.183 93520 0.000
0477 0131 10378 0.000
0.292 -0.049 110.94 0.000
0.250 -0.381 11294 0.000
01232 0027 11432 0.000
0.018 -0.057 114.84 0.000
10 -0.062 0184 11505 0.000
11 -0.109 -0.065 11570 0.000
12 -0.154 -0.071 117.07 0.000
13 -0.194 0027 119332 0.000
14 -0.224 -0.024 12247 0.000
15 -0.248 0.030 12852 0.000
16 -0.264 -0.182 131.29 0.000

m

—
—

| —

W00 = N e L D =

=]

=1

HHHHHHH

LS asas alaladl o) Joall LuSay 2881 Jlme s 2a5 Ll 61 sasall (pe calins Lgine RT ..R6 ol 1asdls
alaall

: (yule-walker) dasybo Jitl bl dls poas 3

Gl bladl edlalae cassle @) JUL) uis 3

t X K-8 K- D KD UA -8 K- X)?
1 5 -8 -7 56 64
2 6 -7 -6 42 49
3 7 -6 -18 108 36
4 -5 -18 -14 252 324
5 -1 -14 -8 112 196
6 5 -8 -3 24 64
7 10 -3 12 -36 9

8 25 12 52 624 144
9 65 52 - 2704
> 1182 3590

Q22 == 'r]_ = 0329

1 n | 1 0.329 0.055
_In 7nl 10329 0.0531 _ —9055
Qo2 =11 _| 1 0.329|_ 080z 0%
rn 1] lo329 1
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1 nn 1 0329 0.329
n 1 n 0.329 1 0.053
Q=21 7l _l0.053 0329 —0.0671 010867 .,
33 1 r, n 1 0329 0.053 0.79228
n 1 n 0329 1  0.329
r, r, 1 0.053 0329 1
Busgll ydo Slylasl LI

oSy Jasosill § Aylyanadl puad (Coladl ol Jowsall § slow) Byiiun s AWly Lolazd¥) clpdall o dyaall
siall e Lol cdlelas alizs Lodiad correlogramme 3,k e of a3l A¥y Gled) ool 33,k oy Lo sugoes
00 e g dmgeg Byl i A ! o)) Joi Jldlig Bu o) Aaduadl § laaladl on go8 bolayl sg2g I i 1da
7o9: daduall @Il 8Ll gl 4l gdie 4y ydnul aue (Differency Stationary ) : DS g5ill (ye 4)lhatul auc -
Busgll yda 2929

BuS3eg9 dai> &ylydiul aue (Trend Stationary) : TS goull (e &yl ya7ul aue -
:(Trend Stationary) TS. z L«
situs pé 52 Xp = Qg+ A + Uy 1 Jo¥ 2,0l (e 290> 08 S ol Xp = f(E) + Up JWl S isb

Aalre¥l gpanall cla,ll dislay ollall ppdits |yatue dlasr oSos apll Jacye daig gS

(Differency Stationary ) DS. 7 3\
o)l Aagat Aoapdl Alududl 448 pasms ) sl a8 @ils 05 Aeasall il a1l aue (e gl L &
Xp = :JW Sl bz alaidl sia  Jo¥1 Goradl ) a3 ¥ (6T Bl sda 3 il (s alis Al Alianad)
oAl ds- iy lBgyall Jleatuls 8yatis Llar oS Xpoq + B+ Uy

X = Xpoq + Up iy &b 094 DS 735aidl oy B=0 o153 -

Xe = Xp_q + B+ Up oS5 2aid i DS zigaidl @ f 7 0 calS13) «

:DF Jorud) Jgd — $oud Bus ol yuia 5Ls | .1

S Slamidl 23508 e oo gaeBriun pall Adudl o5 28,09 ¥ o1 8a0u0 Aluludl o8 o) A8 paay 5LasY) oy
Jdo¥l amyull e
1z 3les M e [l daiang

(X = Oxp_q F U olooladl o Culinsag pe ) Gl Slamdl Z3g03

Xe = Qxi_q +Cc+ u; 1l 3529 pe I Sl z3g0 o

Xe = Oxp_q + Pr + €+ Upplall sy coltdl 3529 e Gl 23505 o
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ipladl slz=s¥ly colidl sg2g e SN Hlases¥| z 3945
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*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BP)

Method: Least Squares

Date: 09/26/22 Time: 23:50

Sample (adjusted): 1983 2016

Included observations: 34 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
BP(-1) -0.146259 0.111195 -1.315334 0.1980

D(BP(-1)) -0.219603 0.172863 -1.270393 0.21324

D(BP(-2)) -0.218614 0.164980 -1.325098 0.1948

ol g9 e AN Hlasei¥l 7 3905 2 L) 7 Sgeidl

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BP)

Method: Least Squares

Date: 09/26/22 Time: 23:41

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
BP(-1) -0.541287 0.150604 -3.594096 0.0010
C 1.570116 0.529687 2.964235 0.0055

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BP)

Method: Least Squares

Date: 09/26/22 Time: 23:51

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Aladl oLx¥lg clall symg e I Slamsi¥ 3905 i) 2 gl

Variable Coefficient Std. Error t-Statistic Prob.
BP(-1) -0.552810 0.154604 -3.575651 0.0011
C 1.333774 0.755117 1.766314 0.0866
@TREND("19807) 0.014489 0.032604 0.444386 0.6597

X = Oxe_q + P +Cc+u;
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H :0<1 Bu>sll yiz 3529 puc
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Byaius Lelayd iy all ol
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ela¥ Calay|
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Xe =0xi_q + B +c+u;

Augmented Dickey-Fuller Test Equation
Dependent Variable; D(TPE)
Method; Least Squares

Sample (adjusted); 2 121
Included observations: 120 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
TPE(-1) -0.488648 0.243149  -2.009662 0.0722
c -173447.2 158231.2  -1.096163 0.2987

@TREND("2007") 66799.11 32260.45 3.070619 0.0652

Hy:p=0 ale slil 329 pus
H :f#0 ple ol=sl 2929
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Tableau 2 : Valeurs critiques de la constante et de la tendance, tests de Dickey-Fuller

Modele [2] Mode¢le [3]
. Constantc Constante lrend
T | ]('l) | s‘,() l()"(l ]”1) ‘ 5“(] ‘ I‘)‘)l) ]“ll | 5070 l()l’ﬂ
100 (322|254 (217(3.78]|3.11|273|3.53/2.79|238
250 /1319(253(216(13.74|13.09(273|1349/2.79|238
500 | 3.18252(216]3.72(3.08]272]3.48 2.38
3181252 (21613.71|3.08(272(346|2.78 | 2.38
Modéle [2] : modele avec constante, sans tendance. Modele [3] : modele avec constante et
tendance
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X =0xi_q + B+ c+u,
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{BF)
Method: Least Squares
Date: 09/26/22 Time: 21:04
Sample (adjusted): 1981 2016
Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Frob.
BF(-1) -0.5528110 0.154504 -3.575651 0.0011
C 1.333774 0.755117 1.766314 0.0866
@TREMD(™19207) 0.014489 0.032604 0444386 0.6597
R-squared 0279635 Mean dependentvar 0.080816
Adjusted R-squared 0235976 S.D. dependentwvar 2292046
S.E. of regression 2003442 Akaike info criterion 4 307266
Sum squared resid 132.4547  Schwarz criterion 4 439226
Laog likelihood -74. 53078 Hannan-Quinn criter. 4 353323
F-statistic 6.405051 Durbin-Watson stat 1.882416
Prob(F-statistic) 0.004453
pladl olxs ¥l &S pn pii 1 Jo¥1 Bolasl]
HO:,B:O ple olxsl 5929 pue
Hl:ﬁ#:o el.cal.gzﬂ.)yj

g Jgaell il i v
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Tableau 2 : Valeurs critiques de la constante et de la tendance, tests de Dickeyv-Fuller

Modele [2] Modele [3]
Constante Constante Irend
T l ]00 ' S”ﬂ l()"(l IUO . i”H . l‘)”'l ]h" . S“U ])
100 322 [2.54 [2.17 | 3.78 | 3,11 2.73 | 3.53 | 279 [ 2.38
25013191253 1216|3.74 31)9 273|349 2,7‘) 2.38
500 | 3.18 [ 2.52 [ 2.16 | 3.72| 3.08 | 2.72 | 3.48 | [2.38 |
318252216 [3.71[3.08[ 272346 1278 | 2.38
Modele [2] : modele avec constante. sans tendance. Modele [3] : modele avec constante et

tendance
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Augmented Dickey-Fuller Test Equation
DependentVariable: D{BF)
Method: Least Squares
Date: 09/27/22 Time: 14:30

Jample (adjusted). 1981 2016
Included observations: 36 after adjustments

Variable Coefiicient  Std Eror t-Statistic  Prob.
BF(-1) -0541287 0150604 -3.594096  0.0010
C 1570116 0529687 2964235  0.0095

B> gllydo 3929 prseig Galud! z3gaidl (wdi § (A s &) Bolasel|
Hy:0=1 Busgll yi> 3929
H :0<1 Bu>sll yiz 3529 puc
alas g Hhall sueld 03] Adle Joasd! @ of Lasdli (gt Jousd! il yien s ty 359> V. 293
g9 8yitun b Alududld Busgll sz 9290 585 Jldbs L 5 Lgias Sotuns puall Aunyd Jaud I Ly 5350 HLasdLe
Jo¥ 2yl e iy all Lle 3dai DS
¥ z gl B gl 599 pties : 5 ps¥| B glael|
H, =1 Susgll yi> g9
H :0<1 Bu>gll yio 929 pue
sda 39 DS g5l e Bydtun pé Aludadl JWlg @ = 1 sacy Bposadl Anyall Jas Eg>V oK 13) =
i Lol iligyall syl o Al
s Al | Qg @ < 1 gaey Bpnntall Ayl (285 Vel =

S 3 gail] Aaniall dnyall Jgud Al ALl Al
Hy:c=0 Soiae pe Culall

Hi:c+0 Soiae colil]

71



gl S il o) s S i

Gl A al ol a5 (Goine e colddl) culidl 929 pie dany € = 0 6T annall 2yl Juast <V o8 13)

ple olaxsl ¥y culi sgag pue ae 7z 39l ‘:gi S 7 3geall 5l

Sy e &l ol culidl 5929 aue 135 Sllg Aoall dps ol Jgud Lo badsusly Ul da> Ll add o, ialasdle

Augmented Dickey-Fuller Test Equafion Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Z) Dependent Variable: D(Z)
Method: Least Squares Method: Least Squares
Date: 1112/22 Time: 11:01 Date: 11/112/22 Time: 11:03
Sample (adjusted): 1981 2016 Sample (adjusted): 1982 2016
Included observations: 36 after adjustments Included observations: 35 after adjustments
Variable Coefficient ~ Std.Error ~ t-Statistic ~ Prob. Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.
Z(H) 728452 0162680 -4.477820  0.0001 1) {.156006  0.121820  0.770621  0.2093
C 2601298 7428575  227p113 0,000

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Z)

Method: Least Squares

Date: 11/12/22 Time: 10:59

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
Z(-1) -0.801482 0.170100 -4.711819 0.0000
C 17.60312 9.490217 1.854870 0.0726
@TREND("1980") 0.590139 0.445738 0]673961 0.1946
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Tableau 1 : Valeurs critiques du test de Dickey-Fuller pour o=1

T | 1% | 5% | 10%
Modele [1]
100 [ -2.60 | -195]-1.61
250 |-2.58 | -195 [ -1.62
500 | -2.58 |}-1.99] -1.62
n |-2.58]-195]-1.62
Modéle [2]
100 [ -351]-289]-258
250 [-3.46 | -2.88 | -2.57
500 | -3.44 | -2.87 | -2.57
o |-343]-286]-257
Modéle [3]
100 | 404 | -345]|-3.15
250 [-399 [-343[-3.13
500 [-398[-342]-3.13
+ |-396]-341][-3.12

Tableau 2 : Valeurs critiques de la constante et de la tendance, tests de Dickey-Fuller

Modéle [1] : modéle sans constante, m1 tendance déterministe.

odéle [
t tendance

2] : modéle avec

Modéle [2] Modéle [3]

Constante Constante Trend
T —160—760- Ig'io l"‘o —gou— 100-0 ]00 | 500 l()no
100322254 (217|3.78)3.11[273|353/2.79(238
250 (3.1912531216(3.74(3.09(273(349(2.79|238
500 [3.181252/2.16(3.72| 3.08| 2.72 | 3.48 'IZ._78_| 238
» 3181252 (2.16(3.71|3.082.72 1346 |2.78 | 2.38

Modele [2] : modele avec constante, sans tendance. Modele [3] : modéle avec constante et

tendance
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PHILIPS ET PERRON ,Lcs! .3
Ay Al Bylpanal aue e a2 aSW 5T GLast (1987) Lulids (1988 (1987) (g8 pusskid ovo S 7781
oty s 39msDF SLasY Ll (b LM Auatadl Zuiyall oty (Koo SLasY same b auSS g sLasYl Ida
(99 G9e ) Asiarll Akl ol ll sLats¥l e Lsopall Sl elane § HLas¥l i dpmaall ayall 3y

(1995
i Ui dayd
1 1
I=T/4=557"/4=5
Phillips-Perron Test Equation
Dependent Variable : D(2Z)
Method : Least Squares
Date : 10/17/23 Time: 19 :27
Sample (adjusted) : 1981 2016
Included observations : 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Z(-1) -0.801482 0.170100 -4.711819 0.0000
C 17.60312 9.490217 1.854870 0.0726
@TREND(« 1980 ») 0.590139 0.445738 2.923961 0.1946
R-squared 0.402690 Mean dependent var 0.999111
Adjusted R-squared 0.366490 S.D. dependent var 33.01958
S.E. of regression 26.28139 Akaike info criterion 9.455255
Sum squared resid 22793.48 Schwarz criterion 9.587214
Log likelihood -167.1946 Hannan-Quinn criter. 9.501312
F-statistic 11.12387 Durbin-Watson stat 2.044263
Prob(F-statistic) 0.000203
BRI

Xe = Oxpq + B +c+u
H0:ﬁ=0 ple olxil 3929 puc

H :f#0 ale slxil 3529

Lo Joasdl el yiee cus
2.79tg 2925V,
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Null Hypothesis: TOT is stationary
Exogenous: Constant, Linear Trend

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.147362
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 678.0477
HAC corrected variance (Bartlett kernel) 2099.664
KPSS Test Equation
Dependent Variable: TOT
Method: Least Squares
Date: 06/05/24 Time: 17:56
Sample: 1995 2023
Included observations: 28
Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.
C 43.10218 9.909663 4.349510  0.0002
@TREND("1995") 3.304705 0.627415 5.267178  0.0000
Hy:=0 ale slil 329 pus
H,:B#0 ple sleil 3529
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Null Hypothesis: D(TOT) is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.093672
Asymptotic critical values*: 1% level 0.216000
5% level 0.146000
10% level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 358.0929
HAC corrected variance (Bartlett kernel) 212.3732
KPSS Test Equation
Dependent Variable: D(TOT)
Method: Least Squares
Date: 06/05/24 Time: 18:03
Sample (adjusted): 1996 2021
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 6.644118 7.953809 0.835338 0.4118
@TREND("1995") -0.249908 0.515028 -0.485232 0.6319

D TOTt == ®TOTt_1 + ﬁt +c + ut

HOZﬁZO ple ol=il 3929 pue

Hlﬂﬁ#:o ‘AL“-bL’.L‘a".))_?-j

alall olxi¥l 4Spe Jolal dguall sLasls tp —0.48 <V 1.96 g Jgad) il e s

Aslidl o aladl slemi¥ ASpa 392 aday 55 Jllly WlL 5 Lgine Gotuns puall dunyd Joud ] Ly o5

78

Null Hypothesis: D(TOT) is stationary
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.132122
Asymptotic critical values*: 1% level 0.739000
5% level 0.463000
10% level 0.347000

*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
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Residual variance (no correction) 361.6059
HAC corrected variance (Bartlett kernel) 263.6682

KPSS Test Equation

Dependent Variable: D(TOT)

Method: Least Squares

Date: 06/05/24 Time: 18:08

Sample (adjusted): 1996 2021

Included observations: 26 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 3.270354 3.803188 0.859898 0.3980
Hy:0=1 Sugll Hda 3929
H :0<1 Bu>gll Hdx> d929 puc
LM (0.13) < LM (0.463)
co Byitua 8 Aludiad) Jullig Bumg sdr 3929 5 ple slanil 4S50 3529 pie ¢ @ = 1 daey Apoall B yall Juis

DS ¢ ¢!
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Null Hypothesis: BP is stationary
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
LM-Stat.
KwiatkowsKIi-Phillips-Schmidt-Shinh test statistic 0.24H 158
Asymptotic critical values®: 1% level 0.216000
5% level 0.146000
10% level 0.112000
KPSS Test Equation
Dependent Variable: BP
Method: Least Squares
Sample: 1980 2016
Included observations: 200
Variable Coefficient Std. Error t-Statistic Prob.
C 0.763798 3.987007 0.191572 0.8492
@TREND('"1980") 0.168212 0.1920507 0.882974 0.3833
HO:B=O ‘ALCbL’.LT‘Jﬁ_?j‘Au\I—
Hi:B+#0 ple olxsl 3529

Joud J) Lo g5 pladl slomi¥l &S Jalal Bgiall slasls Eg 0.88<V( 7.96 ::lyud Jsumdl ciloyies cus
gigeld ped Auagyull Adeadl rass pladl olas ¥l &S pa 2929 puimy Ha5 Jldlig 2kl 5 Agine Sotune puadl Ay
RH]
SN z3gaidl @ Busgll i piii -
Hy:0=1 Susgll yi> 3929
H :0<1 Bu>gll yio> 2929 aue
Null Hypothesis: BP is stationary

Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.157314
Asymptotic critical values™*: 1% level 0.7Y39000
5% level 0.463000
10% level 0.347000
1
T
KPSS Test Equation
Dependent Variable: BP
Method: Least Squares
Date: 11/24/22 Time: 17:45
Sample: 1980 2016
Included observations: 37
Variable Coefficient td. Error t-Statistic Prob.
C 3.791622 2.027819 1.869803 0.0697
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Date: 09/29/22 Time: 1217
Sample: 1980 2016
Z Included observations: 37
120 Autocorrelation  Partial Correlafion AC  PAC O-Stat Prob
100 [ — | [ | 1 0.903 0.903 32694 0.000
[ — g o 2 0799 -0.092 58.989 0.000
8. [ | o 3 0.694 -0.056 79.438 0.000
N g 4 0567 -0.183 93520 0.000
O g 5 0477 0131 10378 0.000
60 (| ! ! 6 0.392 -0.049 110.94 0.000
romE 0/ ! 7 0.250 -0.381 113.94 0.000
0 sl ! ! 8 0133 0.027 11482 0.000
[ [ g 9 0.018 -0.057 114.84 0.000
o @ 10 -0.062 0.184 115.05 0.000
20+ rg o P 11 -0.109 -0.065 11570 0.000
g o ! ! 12 -0.154 -0.071 117.07 0.000
3 g o I I 13 -0.194 0.027 119.33 0.000
1980 1985 1990 1995 2000 2005 2010 2015 g | | 14 0224 -0.024 12247 0000
o ! ! 15 -0.248 0.030 12652 0.000
o g o 16 -0.264 -0.182 13129 0.000
W[ é&d\&;b@.ﬁ%\&;»ﬁll,ﬁééaﬂb\ elybs Lied
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(Z) Dependent Variable: D(Z)
Method: Least Squares Method: Least Squares
. T Date: 09127122 Time: 10:37
g:;ﬁ ?fﬁ?iitez'}r”fg;?gg " Sample (adjusted): 1981 2016
e (&d o ) Included observations: 36 after adjustments
Included observations: 36 after adjustments
. . — Variable Coefficient  Std Eror  t-Statistic Prob.
Variable Coefficient  Std Emor  t-Statistc ~ Prob.
2 -0.801482 0170100 -4711819  0.0000
) 0728452 0162680 -4.477820  0.0001 C 17.60312  9.480217  1.894870  0.0726
C 2601208 7128575 3.649113  0.0009 (@TREND{™1920%) 0590139 0445738 1323961  0.1946
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Augmented Dickey-Fuller Test Equation
Dependent Variable: D{OIL)

Method: Least Squares

Date: 09/29/22 Time: 21:53

Sample (adjusted): 1981 2016

Included observations: 36 after adjustments

Variable Coefficient  Std. Error - t-Statistic  Prob.
OIL-1) -0.196215 0104897  -1.870544  0.0703

c 0.955868 4369835  0.218739  0.8282
@TREND(™380%) 0389777 0296185 1315992 01972

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OIL)

Method: Least Squares

Date: 09/29/22 Time: 21:56

Sample (adjusted): 1881 2016

Included observations: 36 after adjustments

Variable Coeficient  Std Error  t-Statistic Prob.
QIL(-1) -0.096746 0073514 1316029 01970
C 4109783 3693191 1112800 Q.2736

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OIL,2)

Method: Least Squares

Date: 09/29/22 Time: 21:52

Sample (adjusted). 1982 2016

Included obsemvations: 35 after adjustments

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(QIL)

Method: Least Squares

Date: 09/29/22 Time: 21.56

Sample (adjusted): 1981 2016

Variable Coefiicient  Std. Error  t-Statistic  Prob. Included observations: 36 after adjustments
D(OIL(-1)) -0.963644 0177679 -542351%  0.0000 - -  Gtatioh
c 0560349 4918349 0113919 0.9100 Variable Coefficient  Std Eror  t-Statistic  Prob.
@TREND(19807)  -0019275 0228650 -0.084204  (.9333
OIL-1) -0.030332  0.043068 -D704278  0.4859

Phillips-Perron Test Equation

Dependent Variable: D(FIB,2)

Method: Least Squares

Date: 09/29/22 Time: 21:43

Sample (adjusted): 3 220

Included observations: 218 after adjustments

Phillips-Perron Test Equation

Dependent Variable: D(IMP)

Method: Least Squares

Date: 09/29/22 Time: 20:49

Sample (adjusted): 2 210

Included observations: 122 after adjustments

Variable Coefficient St Error Stafistic Prob. Variable Coefficient Std. Error t-Statistic Prab.
IMP{-1) 0459895 0094433 -4.870056  0.0000
D(PIB(-1)) -1490854  0.059442  -25.08086  0.0000 c -419.0376 3861396 -3.082760  0.0025
C 1408296 1248093 0273080 0.7851 @TREND("1") 2552520 0517001 4937164  0.0000
KPSS Test Equation KPSS Test Equation

Dependent Variable: D{FIB)

Method: Least Squares

Date: 09/29/22 Time: 21:50

Sample (adjusted). 2 220

Included observations: 219 after adjustments

Dependent Variable: DIEXPO,2)

Method: Least Squares

Date: 09/29/22 Time: 21:45

Sample (adjusted): 3 220

Included observations: 196 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

Variable Coefficient Std. Error t-Statistic Prob.
c 2718386 158.1078 0171932 0.8637
C -2 438311 14.21929 -0.1714709 0.8640 @TREMD(™7) -0.625495 1.275796 -0.490278 0.6245
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Phillips-Perron Test Equation

Dependent Variable : D(EXPOTSERVICE)
Method : Least Squares

Date : 11/24/22 Time : 08 :58

Sample (adjusted) : 2006 2020

Included observations : 510 after adjustments

Phillips-Perron Test Equation

Dependent Variable : D(EXPOTSERVICE)
Method : Least Squares

Date : 11/24/22 Time : 09 :00

Sample (adjusted) : 2006 2020

Included observations : 510 after adjustments

Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient  Std. Error  t-Statistic  Prob.
EXPOTSERVICE(-1) -0.486705 0.200915 -2.422444 0.0308 EXPOTSERVICE(-1) 0.002972 0.027737 0.107152 0.9162
C 1.575+09  6.415+08 3.454510 0.0290

Phillips-Perron Test Equation

Dependent Variable : D(EXPOTSERVICE)

Method : Least Squares
Date : 11/24/22 Time : 08 :57
Sample (adjusted) : 2006 2020

Included observations : 510 after adjustments

Std. Error  t-Statistic Prob.

Variable Coefficient
EXPOTSERVICE(-1) -0.443138
C 1.505+09
@TREND(« 2005 ») -8642697.

0.231189 -1.916778 0.0794
6.815+08 2.207893 0.0475
20205676 0.427736 0.6764

S zdgaddl -

Augmented Dickey-Fuller Test Equation
Dependent Variable : D(OIL)

Method : Least Squares

Date : 11/24/22 Time : 09 :06

Sample (adjusted) : 1981 2016

Included observations : 102 after adjustments

Augmented Dickey-Fuller Test Equation
Dependent Variable : D(OIL)

Method : Least Squares

Sample (adjusted) : 1981 2016

Included observations : 102 after adjustments

Variable Coefficient Std. Error  t-Statistic  Prob.
Variable Coefficient Std. Error  t-Statistic  Prob.
OIL(-1) -0.096746 0.073514 -1.316029 0.1970
OIL(-1) -0.030332  0.043068 -0.704278 0.4859 C 4,109783 3.693191 1.112800 0.2736
Augmented Dickey-Fuller Test Equation
Dependent Variable : D(OIL)
Method : Least Squares
Date : 11/24/22 Time : 09 :04
Sample (adjusted) : 1981 2016
Included observations : 102 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
OIL(-1) -0.196215 0.104897 -4.870544 0.0703
C 0.955868 4.369895 0.218739 0.8282
@TREND(« 1980 ») 0.389777 0.296185 1.315992 0.1972
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Augmented Dickey-Fuller Test Equation
Dependent Variable : D(BP)

Method : Least Squares

Date : 11/24/22 Time : 09 :30

Sample (adjusted) : 1981 2016

Included observations : 254 after adjustments

Augmented Dickey-Fuller Test Equation
Dependent Variable : D(BP)

Method : Least Squares

Sample (adjusted) : 1981 2016

Included observations : 254 after adjustments

Variable Coefficient Std. Error  t-Statistic ~ Prob.
Variable Coefficient Std. Error  t-Statistic ~ Prob.
BP(-1) -0.198841 0.120157 -1.654847 0.1072
BP(-1) -0.190348 0.110469 -1.723093 0.0937 C 0.291518 1.491964 3.195392 0.8462
Augmented Dickey-Fuller Test Equation
Dependent Variable : D(BP)
Method : Least Squares
Date : 11/24/22 Time : 09 :28
Sample (adjusted) : 1981 2016
Included observations : 254 after adjustments
Variable Coefficient  Std. Error t-Statistic  Prob.
BP(-1) -0.178633  0.126065 -1.416990 0.1659
C 1.734358  2.871834 0.603920 0.5500
@TREND(« 1980 ») -0.082898  0.140476 0.590121 0.5591
:b" B GS}«M -
Null Hypothesis : DBP is stationary
Exogenous : Constant
Bandwidth : 3 (Newey-West automatic) using Bartlett kernel
LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.501714
Asymptotic critical values* : 1% level 0.739000
5% level 0.463000
10% level 0.347000
KPSS Test Equation
Dependent Variable : DBP
Method : Least Squares
Sample (adjusted) : 1981 2016
Included observations : 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C -0.601667 1.425039 -0.422211 0.6755
Null Hypothesis : DBP is stationary
Exogenous : Constant, Linear Trend
Bandwidth : 5 (Newey-West automatic) using Bartlett kernel
LM-Stat.
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Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.133110
Asymptotic critical values* : 1% level 0.216000
5% level 0.146000
10% level 0.119000

KPSS Test Equation

Dependent Variable : DBP

Method : Least Squares

Sample (adjusted) : 1981 2016

Included observations : 220 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.932238 2.910641 0.663853 0.5113
@TREND(« 1980 ») -0.136968 0.137184 0.998428 0.3251
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y:=a+b(t—T)+E,
Aslall jigasy psai cabolall el Lolsdl @il wyamtly (a3l dasye by a oo IS of Lasdb wliall S dal o0

4L

T-1

> B (X - j(0) — (a - b))
j=0

Al syl (S gl 3 Azmoasll (e el 3as b Jleaiul o
9(k) = a(T) + b (MK

S$1() = (1= B)yt-1 25;(1) B/ Xi—j

t—1

S0 = (A= B)yes ) BISi(t—))
j=0

1-B
a (T) = T (Sl(T) - SZ(T)
b(T) = 28,(T) — S,(T)
2l =¥oball Je amid 2alae¥! Gpaall cla,kl dasky ayauas @3 D(T) . @ (T) b o
S;(t) =1 -B)y, +BS;(T—-1)
S,(t) = (1= B)S,(t) + BS,(T — 1)
= BS,(T —1) + (1 = B)[BS,(T — 1) + (1 — B)y,]
= BS,(T—1)+B(1 —B)S;(T - 1) + (1 — B)?y,
a(t) = ar_1(1) + (1 — BH)[Xy + Zr_4]

- -, -

3

2020 Lew J% A cﬁ-’i-kl a.;).(‘_:«.” Qla_ﬁ.[.l‘ Jﬁ_\_‘.ﬂ‘ W L.)jd..z.;

e e N - -0 R I A B O O e

174 | 167 | 164 | 163 | 154 | 150 | 151 | 149 | 148 | 153 | 153 | 154 Y

0,6 dusglae; Al 2iudl oo atle e dd leull slanl Lis -
5:(6) =1 —-B)y; +BS;(T - 1)
Sl(l) =y = 54’,20
5:(2) =1 -B)y, + BS;(1) =0.6 153 + 0.4 * 154 = 153,6
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154
153
153
148
149
151
150
154
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164
167
174
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el =
N R O

S1
154
153,6
153,36
151,216
150,3296
150,59776
150,35866
151,81519
156,28912
159,37347
162,42408
167,05445
100,23267

S2
154,00
153,84

153,648
152,6752
151,73696
151,28128
150,91223
151,27342
153,2797
155,71721
158,39996
161,86175
137,21012

Ly
154,00
153,36
153,07
149,76
148,92
149,91
149,81
152,36
159,30
163,03
166,45
172,25
63,26

A~

T

-0,1608
-0,19296
-0,977664
-0,9429312
-0,4579584
-0,3708948
0,3629912
2,0163116
2,4496971
2,6961643
3,4791062
-24,774892

y=L,+T,
154,00
306,96
306,43
300,97
299,25
300,51
300,16
304,17
315,59
322,40
328,87
339,30
163,49

:Brown ZLE.:)JQ 3
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St = aYt + (1 - (X)St_l
Tt = OCSt + (1 - (X)Tt_l

atZZSt—Tt

a
by = (S, ~ T
t (1_a)(t t)
Ver1=ac+ b
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tdAall M ghdadl oles!
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t+1 8 A
51:T1:y1:152
a; =2+%152 — 152 = 152
0.4
by = 57 (152~ 152) = 0
t+2 8 A

S, =04%162+ 0.6 * 152 = 156
T, =0.4%156 + 0.6 x 152 = 153,6

a, = 2156 —153,6 = 158,40

0.4
b, = 5 (156 —153,6) = 1,6

0.6

9, =152 + 00 = 152
Il sl 3 Aigure i) dams el all 2 d ol loe o5 Ay dall ey

Vi A by St T, [

1 152 152 152 152

2 162 158,40 1,6 156 153,6 152
3 187 177,28 5,92 168,40 159,52 160,00
4 200 193,95 8,61 181,04 168,13 183,20
5 220 213,72 11,40 196,62 179,53 202,56
6 224 224,40 11,22 207,57 190,75 225,12
7 240 238,42 11,92 220,54 202,67 235,62
8 260 256,52 13,46 236,33 216,13 250,34
9 280 276,40 15,07 253,80 231,20 269,99
10 299 296,29 16,27 271,88 247,47 291,46
11 310 310,92 15,86 287,13 263,33 312,56
12 320 322,44 14,78 300,28 278,11 326,78

337,22

: Holt-Winters 44,y 4
(level) watd! g1 natdl goiad Jo¥1 clolas aniudy Apassgag Lalzsl (Goizms Auia) Asdas 3929 Adsylall sia (o5l

éwjl\ )jizllj ols¥! e T)Jaa_ Lowu dlytaig il L.j e oty apetld crlolaag (trend) sl=sM aslidly
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Tt =(1- BZ)Xt + BZ(Xt—1 + Xt—z)

ar—1

sl ST By dao 71,480 Holt- a3
{ LM =y & —Xer + vy
i =QAQ-a)Xe +a( X1+ Xi-2)
Xt =1L t + Tt
e alae B (e 098 O Sy Sl daline Bue (pe 8gSe Aozl dlududl L (S
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e¥slae Ao slaely callall (0 S al8

T, =Q-BT1+B{L.—L,y)
Ly =a(X;— St—p) + (1 =—a)( Ly + Ti-q)
St = Y(Xt - Lt—l) + (1 =y)Si—p

(b LS 5iall Alslae oS3

Foor =L + T + Se_pia
:do¥l s el Ao wglly sles¥l csgrudl Wolas yyuas

X —X.
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21000
49000
33000
55000
21000
29000
23000
35000
20000
40000
26000
45000

Soiud|
32 416,67
32 416,67
32 416,67
32 416,67
32 416,67
32 416,67
32 416,67
32 416,67
32 416,67
32 416,67
32 416,67
32 416,67
32653,75

32848,4905
33090,3849
33299,6255
33600,8762
33838,7326
34142,1646
34413,8786

NESH|
83,33
83,33
83,33
83,33
83,33
83,33
83,33
83,33
83,33
83,33
83,33
83,33
114,083333
153,031429
201,410306
243,258425
303,508573
351,079857
411,766245
466,10906

e
0,62
0,86
0,68
1,05
0,59
1,20
0,77
1,36
0,65
1,51
1,02
1,70

0,62481004
0,8694796
0,68358405
1,04950909
0,58884955
1,19678259
0,76830228
1,34241213

il

20 051,41
28 303,32
22 396,92
34 917,87
19 660,10
40 789,85
26 367,46
46 900,97
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21 22000  34788,0207 540937468 0,64319092 22 595,78
22 50000  35103,8855 604,110424 148540081 53 402,13
23 34000  35477,0953 678,75239 1,00010585 36 350,56
24 56000  35840,869 751507126 1,6563993 61 344,11
I el >

ARMA(p.q):z 35ty Judludl 2 (e pasll -

ye =& —09¢&._, = ARMA (0,1) = MA(1)
Ve =& —04&_ 1 +1.2&_, = ARMA (0,2)
yt = Et - 0'8€t—1 + O'9yt—1 3 ARMA (1 ,1)

Ye=0.8y, 1+

:0g3lall Gudaty
p(k) = 0.8 = p(1) = 0.8' = 0.8
p(2) = 0.8% = 0.64
p(3) =0.83 =0.51

8yatuce Al (4 e Juu Lo 1dag yaall e oiad Bgmeall sy LlS sl Ll of Lasdl L
e y,=¢§,—0.9¢,_1 > ARMA (0,1) = MA(1)

0, _ (=0.9)
P(k)={ 1+ 62 >Pk)={ 1+ (-0.9)2
0 K=23 0 K=23

= 0.4972 K

I
=

aladed! o e Jus b dag yamll glue ol 20l AN (o olin) T ool Eoo a8liis Lol alls
8 yaiuia
o y,=§&-0.4&_1+1.2&_, = ARMA (0,2

(0.4)(1.2-1)
= —0.03 K=1
(1+(-0.4)%2+ (1.2)%»)
P(K) —-1.2
— =046 ;K =2
(1+62+062)
0 K =3,4..

o yt:Et_O.Bft_l'i'O.gyt_l = ARMA (1,1)
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ol sl 3 3l o3l sl M Juadl
(((0.9) = (~08)(1 — (0.9 * (~0.8))

|~ T+ 082 =209+ (<08) > k=1
P(K){ (0.9) % (0.94) = 0.84 k=2
(0.9) x (0.84) =0.75 k=3

bgmall woly LS yasliadindl o
:l ) el J
:AR(1) Ll s
P(1) = (-0.7)

P(2) = (=0.7)> = 0.49
P(3) = (-0.7)>=0.34
P(4) = (-0.7)*=0.24
P(5) = (=0.7)° = 0.17

AR(1) g5l (oo dluduadl ding

t e L] uya-ﬁ\ J=

e p(1)= 94 30.9=1(i;;2 =09+(1—0,)=0.7

1-0,
= 0.9 —0.9¢0, = 0.7
=0.2=0.90, = @, = 0.22

03 0.82
o p(2)=@2+1_®2 = 0.6 = ®2+1_—®2
0.6 + 0.8°
= 0.6 =
2T 2,

A Aslall e Juames Julmally il
®,% — 0.7, — 0.04 = 0

ool e Jhasms Al Aoyl e Wslas B

z
-

@2 = 0.065 @2 = 0.635
s bud! oo yedl S
sl Cadias

(1-0.6L)(1 - L)y, = (1 — 0.3L)¢,

5 yt - 16Lyt + O6L2yt = Et - 0'3Et—1
=2y — L6y,4 + 0.6y, =& — 0354
=y =16y, — 0.6y, +& — 0384

ARMA(2.1) 45 ¢y alualad|
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(1-0.6L)(1—L) =0(L)
=0(L)=(1-06L)(1—-L)=0

_06L = _1/  _
3{1 0.6L =0 - {L— o6 = 166> 1

1-L=0 L=1

®(L) =1—0.3L
P(x) =1-03x =0
>x=1/,3=333>1

18yl AL JL’UL@ B gy (593 Alucludd|

(1-0.6L)(1—L)y, = (1= 0.3L)¢,

Z, = (1-0.6L)(1— L)y,

il 15 3 gal

B ydtine Al g Lny|

o Zt = (1_0'3L)€t BZt =Et_0'3 Lft Ezt =€t_0'3 gt—l

Z,~ MA(1)

y,~ ARIMA(0.2.1)

—~€(Z)=0
- V@Zy)=v¢,—0.3¢&,_,)

el adsnll ol

> v(2) =€ (£,°)+ 0.3 € (¢,_,°) - 2(0.2) € ¢,.§,_,)

v(x) =

— v(Z)=v(§,—-0.3§,_) =<,

€ {[x—e 0]*}

~0.3 Et_1)2]=

(§,—03¢,_,)=0=202)¢e({,&,_,)=0

e(¢)=1 0.3)2 € (&_12) = (0.3)2+ 1 = 0.09
V(Z,)=1+0.09 = 1.09

V(Z,) =1.09

(1-0.6L)(1—L)y, = (1—0.3L)&,
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i) gall 3 3ad) Ca\.c :&\)\ Juaid)
e (1-L)y =X
(1-06L)X,=¢,—03¢&,_;
=X, — 06X, =¢, —03¢&_,
=X, = 06X, +¢, —03¢&_,

Xt = 0.6Xt_1 + ft_o-g ft_l

X, ~ ARMA(1.1) | y, ~ ARIMA(1.1.1)

sl gl s
X, = 0.6X,_, + §,— 03¢,
« €(X)=06€ X _)+EE)—03 €(£,_)
€ (Et) =0 03 € (”;t—l) =0

NS (Xt):06€ (Xt—l)
S 0=06020-060=0 2144=04=0

EX)=0
bl
V(X)) = v(0.6X,— + §,— 03¢, ,)
= V(X)) = v(0.6X,_; + §,—0.3¢, )
=€ (X?) =€ [(0.6X,—1 + §,—03 ft_l)z]
=€ (X)) = (0.6)? € (X;—1)+€ (§,) + (0.3)2 € (§,_,) + 2+ 0.6 € (X,—1.§,) + 2% 0.6(—0.3)
€ (Xe—1.&,_1) +2(=03) € (§,-¢,_)
bod
2(-0.2) € (§1-§c-1) =0
V(X)) =036%0%+1+0.09+12€ (X,_1.§,) +1.2%(=0.3) € (X,—1 ., ;)
€ (X-1.¢,)=0
€ (Xi_1.§-1) =€ (06X, o+ &1 —03&_5 &-1)
0.6 € (Xt—2 , ¢, D+€,_1,¢1)—03 €, .8 1)
€ (Xe—2 ,$t-1) =0 € (§—2 ,$e-1) =0 € (-1 ,6-1) =1
day

V(X)) =036%0%+1+0.09+12€ (X,,.§,) +1.2%(=0.3) € (X, .§,_,)
202=036%x024+14+0.094+12 2062-036*02=1.09+1.2
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= 0.64%0% =229 = g% = ﬁ = 3.58
0.64

o’ =3.58

rabed! g peitdl S
Ve Ll Glucdl lasogall
E(y)=€(—4+t+x)>€(—4)+e (t)+€ (xp)

>—-4+4+t

E(y) =1t
By e dlledl o a3l Jagipe Tawgidl o Las

117



2 pal iUl L
il Analll Sleglall (s " goliatd¥l olsall Alas) 150a"( 1999 ) o o5
slaiis asls (ouldll sbazd¥l 3 ol psles (Soiuall Glive-

o Ay Sl Aaoloell ol Buucson ooleal) sLazd¥l ¢ solie § Aotio coutl sl capzmi ol daai-
lall adll s (ol (lagdanlly toall) : gulall slazd¥l § dedide udae ez Ll wie (g3l dwd) sl -

cuaa el Blegdall (g0 ¢ 2010 by (gl puaall il oilodsg Al Judlad! (Glodi> d93g0 -

il ALY1 130 2020  goliaz¥! gaill cilysbiall 30U 2 350 Lt § Aeiapll hudbuadl Juloes ol U oy 23l -
sl
ol 3,01 5150 1992, 38 - (uSss 7 Slass uiaatl] &gl o uiazll (bl c Juils lls -

Aoty 4l 2>yl
- Bourbonnais, R., et Terraza . M (1998): "Analyse des Séries Temporelles en économie".PUF. Paris.
- Bourbonnais, R., (2004): "Econométrie”, Dunod, 5em Edition, Paris.
- Box, G. E. P. and Jenkins, G.M., “Time Series Analysis, Forecasting and Control”, Sanfransiscow,
Holden-Day
- Brockwell Peter. J. , Davis Richard. A. ,second edition(1991) Time Series : Theory and Methods.
Springer.

- Christian Labrousse; " Introduction a l’économétrie "; 1°ed, Dunod, Paris- 1985
- Gérald .Baillargeon ; " Probabilités statistique et techniques des régression” ; SMG
- Gabrielle vangrevelinghe,Econometrie,Herman ,paris,1973

- Gardner Everette.S Jr. Exponential Smoothing : The State of the Art part Il. Journal of Forcasting,
1985. Bauer College of Business 334 Melcher Hall ,University of Houston

- G. Ammar. Classical foundations of algorithms for solving positive definite Toeplitz equations
CALCOLO (1996), volume 33, issue 1-2, pp 99-113

- Khaled khaldi, Methode statistique et probabilite,edition casbah,Alger,2000

- Jonathan D . Cryer, Kung.-Sik. Chan. Time Series Analysis — With Applications in R ,second édition
(bib. étu. 519.5 CRY)

- Sandrin lardic et valerie migon,economertiedes series temporelles macro economique et financieres,
economica, parix, 2002

- Vandaele, W, “Applied Time Series and Box-Jenkins Models”, John Wiley & Sons ,1983

- Yves. Aragon. Séries temporelles avec R ,Mars 2016(bibliotheque d’étude 519.5 ARA)
118



121

Loi Normale centrée réduite

Probabilité de trouver une valeur inférieure a x.

f(x)
A
— 0 0 X +%0
X u?
F)=/_, — e2du
X 0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09
0,0 0,5000 0,5040 | 0,5080 0,5120 0,5160 0,5199 0,5239 0,5279 05319 | 0,5359
01 0,5398 05438 | 0,5478 0,5517 0,5557 0,5596 0,5636 0,5675 05714 | 05753
0,2 0,5793 05832 | 0,5871 0,5910 0,5948 0,5987 0,6026 0,6064 0,6103 | 10,6141
03 0,6179 06217 | 10,6255 0,6293 0,6331 0,6368 0,6406 0,6443 0,6480 | 10,6517
0,4 0,6554 0,6591 | 0,6628 0,6664 0,6700 0,6736 0,6772 0,6808 0,6844 | 0,6879
05 0,6915 0,6950 | 0,6985 0,7019 0,7054 0,7088 0,7123 0,7157 0,7190 | 0,7224
06 0,7257 0,7201 | 0,7324 0,7357 0,7389 0,7422 0,7454 0,7486 0,7517 | 0,7549
0,7 0,7580 0,7611 | 0,7642 0,7673 0,7704 0,7734 0,7764 0,7794 0,7823 | 10,7852
038 0,7881 0,7910 | 0,7939 0,7967 0,7995 0,8023 0,8051 0,8078 0,8106 | 0,8133
0,9 0,8159 08186 | 0,8212 0,8238 0,8264 0,8289 0,8315 0,8340 0,8365 | 0,8389
1,0 0,8413 0,8438 | 0,8461 0,8485 0,8508 0,8531 0,8554 0,8577 0,8599 | 0,8621
11 0,8643 0,8665 | 0,8686 0,8708 0,8729 0,8749 0,8770 0,8790 0,8810 | 10,8830
12 0,8849 0,8869 | 0,8888 0,8907 0,8925 0,8944 0,8962 0,8980 0,8997 | 10,9015
13 0,9032 0,9049 | 0,9066 0,9082 0,9099 0,9115 0,9131 0,9147 09162 | 10,9177
14 0,9192 0,9207 | 10,9222 0,9236 0,9251 0,9265 0,9279 0,9292 0,9306 | 0,9319
15 0,9332 0,9345 | 0,9357 0,9370 0,9382 0,9394 0,9406 0,9418 0,9429 | 0,9441
16 0,9452 0,9463 | 0,9474 0,9484 0,9495 0,9505 0,9515 0,9525 0,9535 | 0,9545
1,7 0,9554 0,9564 | 10,9573 0,9582 0,9591 0,9599 0,9608 0,9616 0,9625 | 0,9633
18 0,9641 0,9649 | 0,9656 0,9664 0,9671 0,9678 0,9686 0,9693 0,9699 | 10,9706
19 0,9713 09719 | 09726 0,9732 0,9738 0,9744 0,9750 0,9756 09761 | 09767
2,0 0,9772 0,9778 | 10,9783 0,9788 0,9793 0,9798 0,9803 0,9808 0,9812 | 10,9817
21 0,9821 0,9826 | 10,9830 0,9834 0,9838 0,9842 0,9846 0,9850 0,9854 | 10,9857
2,2 0,9861 0,9864 | 0,9868 0,9871 0,9875 0,9878 0,9881 0,9884 0,9887 | 0,9890
2.3 0,9893 0,9896 | 0,9898 0,9901 0,9904 0,9906 0,9909 0,9911 0,9913 | 10,9916
2.4 0,9918 0,9920 | 10,9922 0,9925 0,9927 0,9929 0,9931 0,9932 0,9934 | 0,9936
25 0,9938 0,9940 | 0,9941 0,9943 0,9945 0,9946 0,9948 0,9949 0,9951 | 10,9952
26 0,9953 0,9955 | 0,9956 0,9957 0,9959 0,9960 0,9961 0,9962 0,9963 | 0,9964
2,7 0,9965 0,9966 | 0,9967 0,9968 0,9969 0,9970 0,9971 0,9972 0,9973 | 0,9974
28 0,9974 0,9975 | 10,9976 0,9977 0,9977 0,9978 0,9979 0,9979 0,9980 | 10,9981
2.9 0,9981 0,9982 | 10,9982 0,9983 0,9984 0,9984 0,9985 0,9985 0,9986 | 10,9986
3,0 0,9987 0,9987 | 0,9987 0,9988 0,9988 0,9989 0,9989 0,9989 0,9990 | 0,9990
31 0,9990 0,9991 | 10,9991 0,9991 0,9992 0,9992 0,9992 0,9992 0,9993 | 0,9993
32 0,9993 0,9993 | 0,9994 0,9994 0,9994 0,9994 0,9994 0,9995 0,9995 | 0,9995
33 0,9995 0,9995 | 0,9995 0,9996 0,9996 0,9996 0,9996 0,9996 0,9996 | 0,9997
3.4 0,9997 0,9997 | 0,9997 0,9997 0,9997 0,9997 0,9997 0,9997 0,9997 | 0,9998
35 0,9998 0,9998 | 0,9998 0,9998 0,9998 0,9998 0,9998 0,9998 0,9998 | 10,9998
Table pour les grandes valeurs de x :
X 3 3,2 3,4 3,6 3,8 42 4,4 4,6 48
F(x) |0,99865003 | 0,99931280 | 0,99966302 | 0,99984085 | 0,99992763 | 0,99996831 | 0,99998665 | 0,99999458 | 0,99999789 | 0,99999921
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Loi de Student

Valeurs de t ayant la probabilité P d’étre dépassées en valeur absolue.

A f(X)
P/2 P/2
A
— 0 -t 0 t +%0

n \P 90% 80% 70% 60% 50% 40% 30% 20% 10% 5% 1%
1 0,1584 0,3249 0,5095 0,7265 1,0000 1,3764 1,9626 3,0777 6,3137 12,7062 |63,6559
2 | 01421 | 02887 | 04447 | 06172 | 08165 | 1,0607 | 153862 | 1,8856 | 29200 | 4,3027 | 9,9250
3 | 01366 | 02767 | 04242 | 05844 | 07649 | 09785 | 12498 | 1,6377 | 23534 | 31824 | 58408
4 | 01338 | 02707 | 04142 | 05686 | 07407 | 09410 | 1,1896 | 1,5332 | 2,1318 | 27765 | 4.6041
5 | 01322 | 02672 | 04082 | 05594 | 07267 | 00195 | 11558 | 1,4759 | 2,0150 | 25706 | 4,0321
6 0,1311 0,2648 0,4043 0,5534 0,7176 0,9057 1,1342 1,4398 1,9432 2,4469 3,7074
7 | 01303 | 02632 | 04015 | 05491 | 07111 | 08960 | 11192 | 1,4149 | 1,8946 | 2,3646 | 3,4995
8 | 01297 | 02619 | 03995 | 05459 | 07064 | 08889 | 1,081 | 1,3968 | 18595 | 2,3060 | 3,3554
9 | 01203 | 02610 | 03979 | 05435 | 07027 | 08834 | 1,0007 | 1,3830 | 1,8331 | 22622 | 3,2498
10 | 01289 | 02602 | 03966 | 05415 | 06998 | 08791 | 10031 | 13722 | 18125 | 22281 | 31693
11 | 01286 | 02596 | 03956 | 05399 | 06974 | 08755 | 1,0877 | 1,3634 | 1,7959 | 22010 | 3,1058
12 | 01283 | 02590 | 03947 | 05386 | 06955 | 08726 | 1,0832 | 153562 | 17823 | 21788 | 3,0545
13 | 01281 | 02586 | 03940 | 05375 | 06938 | 08702 | 1,0795 | 1,3502 | 1,7709 | 2,1604 |3,0123
14 | 01280 | 02582 | 03933 | 05366 | 06924 | 08681 | 1,0763 | 1,3450 | 1,7613 | 2,1448 | 2,9768
15 | 01278 | 02579 | 03928 | 05357 | 06912 | 08662 | 1,0735 | 1,3406 | 1,7531 | 2,1315 | 2,9467
16 0,1277 0,2576 0,3923 0,5350 0,6901 0,8647 1,0711 1,3368 1,7459 2,1199 2,9208
17 | 01276 | 02573 | 03919 | 05344 | 06892 | 08633 | 1,0690 | 1,3334 | 1,7396 | 2,1098 | 2,8982
18 0,1274 0,2571 0,3915 0,5338 0,6884 0,8620 1,0672 1,3304 1,7341 2,1009 2,8784
19 0,1274 0,2569 0,3912 0,5333 0,6876 0,8610 1,0655 1,3277 1,7291 2,0930 2,8609
20 | 01273 | 02567 | 03909 | 05320 | 06870 | 08600 | 1,0640 | 153253 | 1,7247 | 2,0860 | 2,8453
21 | 01272 | 02566 | 03906 | 05325 | 0,6864 | 08591 | 1,0627 | 1,3282 | 1,7207 | 2,079 | 2,8314
22 | 01271 | 02564 | 03904 | 05321 | 0,6858 | 08583 | 1,0614 | 1,3212 | 1,771 | 2,0739 | 28188
23 0,1271 0,2563 0,3902 0,5317 0,6853 0,8575 1,0603 1,3195 1,7139 2,0687 2,8073
24 0,1270 0,2562 0,3900 0,5314 0,6848 0,8569 1,0593 1,3178 1,7109 2,0639 2,7970
25 | 01269 | 02561 | 03898 | 05312 | 0,6844 | 08562 | 1,0584 | 1,3163 | 1,7081 | 2,0595 | 2,7874
26 | 01269 | 02560 | 03896 | 05309 | 06840 | 08557 | 1,0575 | 153150 | 1,7056 | 2,0555 | 2,7787
27 | 01268 | 02559 | 03894 | 05306 | 0,6837 | 08551 | 1,0567 | 1,3137 | 1,7033 | 2,0518 |2,7707
28 0,1268 0,2558 0,3893 0,5304 0,6834 0,8546 1,0560 1,3125 1,7011 2,0484 2,7633
20 | 01268 | 02557 | 03892 | 05302 | 0,6830 | 08542 | 1,0553 | 1,3114 | 1,6991 | 2,0452 | 2,7564
30 | 01267 | 02556 | 03890 | 05300 | 0,6828 | 08538 | 1,0547 | 1,3104 | 1,6973 | 2,0423 | 2,7500
40 | 01265 | 02550 | 03881 | 05286 | 0,6807 | 0,8507 | 1,0500 | 1,3031 | 1,6839 | 2,0211 | 27045
50 0,1263 0,2547 0,3875 0,5278 0,6794 0,8489 1,0473 1,2987 1,6759 2,0086 2,6778
60 0,1262 0,2545 0,3872 0,5272 0,6786 0,8477 1,0455 1,2958 1,6706 2,0003 2,6603
80 0,1261 0,2542 0,3867 0,5265 0,6776 0,8461 1,0432 1,2922 1,6641 1,9901 2,6387
100 | 01260 | 02540 | 03864 | 05261 | 06770 | 08452 | 1,0418 | 1,2901 | 1,6602 | 1,9840 | 2,6259
120 | 01259 | 02539 | 03862 | 05258 | 06765 | 0,8446 | 1,0409 | 1,2886 | 1,6576 | 1,9799 | 2,6174
200 | 01258 | 02537 | 03859 | 05252 | 0,6757 | 08434 | 1,0391 | 1,2858 | 1,6525 | 1,9719 | 2,6006
01257 | 02533 | 03853 | 05244 | 06745 | 08416 | 1,0364 | 12816 | 16449 | 1,9600 | 25758
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Loi du o

2
Valeur de C ayant la probabilité P d’étre dépassée.
‘\f (C 2)
P
| N
0 c? + o0
ddi/P 0,5%| 1,0% 2,5% 5,0% 10,0% | 50,0% | 90,09 | 95,0% 97,5% | 99,09 | 99,5%
1 0,000 | 0,000 0,001 0,004 0,016 | 0,455 2,706 3,841 5,024 | 6,635 7,879
2 0,010 | 0,020 0,051 0,103 0,211| 1,386 4,605 5,991 7,378 | 9,210 10,597
3 0,072 | 0,115 0,216 0,352 0,584 | 2,366 6,251 7,815 9,348 | 11,345 | 12,838
4 0,207 | 0,297 0,484 0,711 1,064 | 3,357 7,779 9,488 11,143 | 13,277 | 14,860
5 0,412 | 0,554 0,831 1,145 1,610 4,351 9,236 11,070 12,832 | 15,086 | 16,750
6 0,676 | 0,872 1,237 1,635 2,204 | 5,348 10,645 | 12,592 14,449 | 16,812 | 18,548
7 0,989 | 1,239 1,690 2,167 2,833 | 6,346 12,017 | 14,067 16,013 | 18,475 | 20,278
8 1,344 | 1,647 2,180 2,733 3,490 | 7,344 13,362 | 15,507 17,535 | 20,090 | 21,955
9 1,735| 2,088 2,700 3,325 4,168 | 8,343 14,684 | 16,919 19,023 | 21,666 | 23,589
10 2,156 | 2,558 3,247 3,940 4,865 | 9,342 15,987 | 18,307 20,483 | 23,209 | 25,188
11 2,603 | 3,053 3,816 4,575 5578 | 10,341 | 17,275 | 19,675 21,920 | 24,725 | 26,757
12 3,074 | 3,571 4,404 5,226 6,304 | 11,340 | 18,549 | 21,026 23,337 | 26,217 | 28,300
13 3,565 | 4,107 5,009 5,892 7,041 12,340 | 19,812 | 22,362 24,736 | 27,688 | 29,819
14 4,075 | 4,660 5,629 6,571 7,790 | 13,339 | 21,064 | 23,685 26,119 | 29,141 | 31,319
15 4,601 | 5,229 6,262 7,261 8,547 | 14,339 | 22,307 | 24,996 27,488 | 30,578 | 32,801
16 5142 | 5,812 6,908 7,962 9,312 | 15,338 | 23,542 | 26,296 28,845 | 32,000 | 34,267
17 5,697 | 6,408 7,564 8,672 10,085 | 16,338 | 24,769 | 27,587 30,191 | 33,409 | 35,718
18 6,265 | 7,015 8,231 9,390 10,865 | 17,338 | 25,989 | 28,869 31,526 | 34,805 | 37,156
19 6,844 | 7,633 8,907 10,117 11,651 | 18,338 | 27,204 | 30,144 32,852 | 36,191 | 38,582
20 7,434 | 8,260 9,591 10,851 12,443 | 19,337 | 28,412 | 31,410 34,170 | 37,566 | 39,997
21 8,034 | 8,897 10,283 | 11,591 13,240 | 20,337 | 29,615 | 32,671 35,479 | 38,932 | 41,401
22 8,643 | 9,542 10,982 | 12,338 14,041 | 21,337 | 30,813 | 33,924 36,781 | 40,289 | 42,796
23 9,260 | 10,196 | 11,689 | 13,091 14,848 | 22,337 | 32,007 | 35,172 38,076 | 41,638 | 44,181
24 9,886 | 10,856 | 12,401 | 13,848 15,659 | 23,337 | 33,196 | 36,415 39,364 | 42,980 | 45,558
25 10,520 | 11,524 | 13,120 | 14,611 16,473 | 24,337 | 34,382 | 37,652 40,646 | 44,314 | 46,928
26 11,160 | 12,198 | 13,844 | 15,379 17,292 | 25,336 | 35,563 | 38,885 41,923 | 45,642 | 48,290
27 11,808 | 12,878 | 14,573 | 16,151 18,114 | 26,336 | 36,741 | 40,113 43,195 | 46,963 | 49,645
28 12,461 | 13,565 | 15,308 | 16,928 18,939 | 27,336 | 37,916 | 41,337 44,461 | 48,278 | 50,994
29 13,121 | 14,256 | 16,047 | 17,708 19,768 | 28,336 | 39,087 | 42,557 45,722 | 49,588 | 52,335
30 13,787 | 14,953 | 16,791 | 18,493 20,599 | 29,336 | 40,256 | 43,773 46,979 | 50,892 | 53,672
31 14,458 | 15,655 | 17,539 | 19,281 21,434 | 30,336 | 41,422 | 44,985 48,232 | 52,191 | 55,002
32 15,134 | 16,362 | 18,291 | 20,072 22,271 | 31,336 | 42,585 | 46,194 49,480 | 53,486 | 56,328
33 15,815 | 17,073 | 19,047 | 20,867 23,110 | 32,336 | 43,745 | 47,400 50,725 | 54,775 | 57,648
34 16,501 | 17,789 | 19,806 | 21,664 23,952 | 33,336 | 44,903 | 48,602 51,966 | 56,061 | 58,964
35 17,192 | 18,509 | 20,569 | 22,465 24,797 | 34,336 | 46,059 | 49,802 53,203 | 57,342 | 60,275

Lorsque N >30 on peut admettre que la quantité /2C 2 — /2n -1 suit une loi normale centrée

réduite.
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Loi de Fisher-Snedecor

Af(F)
P
A
F +00
Valeurs de F ayant 5% de chances d’étre dépassées.

M 1 2 3 4 5 6 8 10 12 18 24 30 50 60 120
1 |161,446(199,499 | 215,707 | 224,583 | 230,160 | 233,988 | 238,884 | 241,882 | 243,905 | 247,324 | 249,052 | 250,096 | 251,774 | 252,196 | 253,254
2 | 18513 | 19,000 | 19,164 | 19,247| 19,296 | 19,329 | 19,371 | 19,396 | 19,412| 19,440 | 19,454 | 19,463 | 19,476 | 19,479 | 19,487
3 |10128| 9,552 | 9277 | 9,117| 9,013 | 8941 | 8,845 | 8,785 | 8,745 8675 | 8,638 | 8617 | 8,581 | 8572 | 8549
4 7,709 | 6944 | 6,591 | 6,388| 6,256 | 6,163 | 6,041 | 5964 | 5912| 5821 | 5774 | 5746 | 5699 | 5688 | 5658
5 6,608 | 5786 | 5409 | 5,192| 5050 | 4,950 | 4,818 | 4,735 | 4,678| 4579 | 4,527 | 4,496 | 4,444 | 4,431 | 4,398
6 5987 | 5143 | 4,757 | 4534| 4,387 | 4,284 | 4,147 | 4,060 | 4,000| 3,896 | 3,841 | 3,808 | 3,754 | 3,740 | 3,705
7 5591 | 4,737 | 4,347 | 4,120| 3,972 | 3,866 | 3,726 | 3,637 | 3575| 3,467 | 3410 | 3,376 | 3319 | 3,304 | 3,267
8 5318 | 4,459 | 4,066 | 3,838| 3,688 | 3,581 | 3438 | 3,347 | 3284 3,173 | 3,115 | 3,079 | 3,020 | 3,005 | 2,967
9 5117 | 4,256 | 3,863 | 3,633 3,482 | 3,374 | 3230 | 3,137 | 3,073| 2,960 | 2,900 | 2,864 | 2,803 | 2,787 | 2,748
10 | 4965 | 4,103 | 3,708 | 3,478| 3,326 | 3217 | 3,072 | 2978 | 2,913| 2,798 | 2,737 | 2,700 | 2,637 | 2,621 | 2,580
11 | 4844 | 3,982 | 3587 | 3,357| 3,204 | 3095 | 2,948 | 2,854 | 2,788| 2,671 | 2,609 | 2570 | 2,507 | 2,490 | 2,448
12 | 4,747 | 3,885 | 3,490 | 3,259| 3,106 | 2,996 | 2,849 | 2,753 | 2,687| 2568 | 2,505 | 2,466 | 2,401 | 2,384 | 2,341
13 | 4,667 | 3806 | 3411 | 3,179 3,025 | 2,915 | 2,767 | 2,671 | 2,604| 2,484 | 2,420 | 2,380 | 2,314 | 2,297 | 2,252
14 | 4600 | 3,739 | 3344 | 3112| 2,958 | 2,848 | 2,699 | 2,602 | 2,534 2,413 | 2,349 | 2,308 | 2,241 | 2,223 | 2,178
15 | 4543 | 3,682 | 3287 | 3,056| 2,901 | 2,790 | 2,641 | 2544 | 2,475 2,353 | 2,288 | 2,247 | 2,178 | 2,160 | 2,114
16 | 4,494 | 3,634 | 3239 | 3,007| 2,852 | 2,741 | 2,591 | 2,494 | 2,425| 2,302 | 2,235 | 2,194 | 2,124 | 2,106 | 2,059
17 | 4451 | 3,592 | 3,197 | 2,965 2,810 | 2,699 | 2,548 | 2,450 | 2,381| 2,257 | 2,190 | 2,148 | 2,077 | 2,058 | 2,011
18 | 4,414 | 3555 | 3,160 | 2,928 2,773 | 2,661 | 2510 | 2,412 | 2,342 2,217 | 2,150 | 2,107 | 2,035 | 2,017 | 1,968
19 | 4,381 | 3522 | 3,127 | 2,895 2,740 | 2,628 | 2,477 | 2,378 | 2,308 2,182 | 2,114 | 2,071 | 1,999 | 1,980 | 1,930
20 | 4351 | 3493 | 3,008 | 2866| 2,711 | 2599 | 2,447 | 2,348 | 2,278 2,151 | 2,082 | 2,039 | 1,966 | 1,946 | 1,896
21 | 4325 | 3467 | 3,072 | 2840| 2,685 | 2573 | 2,420 | 2,321 | 2,250 2,123 | 2,054 | 2,010 | 1,936 | 1,916 | 1,866
22 | 4301 | 3443 | 3,049 | 2817| 2,661 | 2549 | 2,397 | 2,297 | 2,226 2,098 | 2,028 | 1,984 | 1,909 | 1,889 | 1,838
23 | 4279 | 3422 | 3,028 | 2,796| 2,640 | 2528 | 2,375 | 2275 | 2,204| 2,075 | 2,005 | 1,961 | 1,885 | 1,865 | 1,813
24 | 4260 | 3403 | 3,009 | 2776| 2,621 | 2508 | 2,355 | 2,255 | 2,183| 2,054 | 1,984 | 1,939 | 1,863 | 1,842 | 1,790
25 | 4242 | 3,385 | 2991 | 2,759| 2,603 | 2,490 | 2,337 | 2,236 | 2,165 2,035 | 1,964 | 1919 | 1,842 | 1,822 | 1,768
26 | 4,225 | 3369 | 2975 | 2,743| 2,587 | 2,474 | 2,321 | 2,220 | 2,148| 2,018 | 1,946 | 1,901 | 1,823 | 1,803 | 1,749
27 | 4210 | 3354 | 2960 | 2,728| 2,572 | 2,459 | 2,305 | 2,204 | 2,132| 2,002 | 1,930 | 1,884 | 1,806 | 1,785 | 1,731
28 | 4,196 | 3,340 | 2,947 | 2,714| 2,558 | 2,445 | 2,291 | 2,190 | 2,118| 1987 | 1,915 | 1,869 | 1,790 | 1,769 | 1,714
29 | 4183 | 3,328 | 2934 | 2701 2,545 | 2,432 | 2,278 | 2,177 | 2,104| 1973 | 1,901 | 1,854 | 1,775 | 1,754 | 1,698
30 | 4171 | 3316 | 2,922 | 2,690| 2,534 | 2,421 | 2,266 | 2,165 | 2,092| 1,960 | 1,887 | 1,841 | 1,761 | 1,740 | 1,683
31 | 4160 | 3,305 | 2911 | 2679 2,523 | 2,409 | 2,255 | 2,153 | 2,080 1,948 | 1,875 | 1,828 | 1,748 | 1,726 | 1,670
32 | 4149 | 3295 | 2,901 | 2,668| 2,512 | 2,399 | 2,244 | 2,142 | 2,070| 1,937 | 1,864 | 1,817 | 1,736 | 1,714 | 1,657
33 | 4,139 | 3,285 | 2,892 | 2659| 2,503 | 2,389 | 2,235 | 2,133 | 2,060| 1926 | 1,853 | 1,806 | 1,724 | 1,702 | 1,645
34 | 4130 | 3276 | 2,883 | 2650| 2,494 | 23380 | 2,225 | 2,123 | 2,050| 1917 | 1,843 | 1,795 | 1,713 | 1,691 | 1,633
35 | 4,121 | 3267 | 2,874 | 2,641| 2,485 | 2,372 | 2,217 | 2,114 | 2,041| 1,907 | 1,833 | 1,786 | 1,703 | 1,681 | 1,623
40 | 4,085 | 3232 | 2,839 | 2,606| 2,449 | 2,336 | 2,180 | 2,077 | 2,003| 1,868 | 1,793 | 1,744 | 1660 | 1,637 | 1577
50 | 4,034 | 3,183 | 2,790 | 2557| 2,400 | 2,286 | 2,130 | 2,026 | 1,952| 1,814 | 1,737 | 1,687 | 1,599 | 1576 | 1,511
80 | 3,960 | 3111 | 2,719 | 2486| 2,329 | 2214 | 2,056 | 1951 | 1,875 1,734 | 1,654 | 1,602 | 1,508 | 1,482 | 1,411
100 | 3936 | 3,087 | 2696 | 2,463 2,305 | 2,191 | 2,032 | 1,927 | 1,850| 1,708 | 1,627 | 1,573 | 1,477 | 1450 | 1,376
120 | 3920 | 3,072 | 2680 | 2,447 2,290 | 2,175 | 2,016 | 1,910 | 1,834| 1,690 | 1,608 | 1,554 | 1,457 | 1429 | 1,352
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Valeurs de F ayant 2,5% de chances d’étre dépassées.

n, 1 2 3 4 5 6 8 10 12 18 24 30 50 60 120
1 |647,793|799,482| 864,151 899,509 | 921,835 | 937,114 | 956,643 | 968,634 | 976,725 | 990,345 | 997,272| 1001,405 | 1008,098 | 1009,787 | 1014,036
2 | 38506| 39,000 | 39,166 | 39,248 | 39,298 | 39,331| 39,373 | 39,398 | 39,415 | 39,442 | 39,457| 39,465 | 39,478 | 39,481 | 39,489
3 | 17,443| 16,044 | 15439 | 15,101 | 14,885 | 14,735| 14,540 | 14,419 | 14,337 | 14,196 | 14,124 14,081 | 14,010 | 13,992 | 13,947
4 | 12,218/ 10,649 | 9,979 | 9604 | 9,364 | 9197 8980 | 8,844 | 8751 | 8592 | 8511 8461 | 8381 | 8360 | 8309
5 | 10,007| 8434 | 7,764 | 7,388 | 7,146 | 6978| 6,757 | 6,619 | 6,525 | 6,362 | 6,278| 6227 | 6144 | 6123 | 6,069
6 8,813| 7,260 | 6599 | 6,227 | 5988 | 5820 5600 | 5461 | 5366 | 5202 | 5117| 5065 | 4980 | 4,959 | 4,904
7 8,073| 6542 | 5890 | 5523 | 5285 | 5,119| 4,899 | 4,761 | 4,666 | 4501 | 4415 4362 | 4276 | 4,254 | 4,199
8 7571| 6,059 | 5416 | 5053 | 4,817 | 4,652 4,433 | 4,295 | 4200 | 4034 | 3947 3,894 | 3807 | 3,784 | 3728
9 7209| 5715 | 5078 | 4718 | 4484 | 4320 4102 | 3964 | 3868 | 3701 | 3614 3560 | 3472 | 3449 | 3392
10 6,937| 5456 | 4826 | 4468 | 4,236 | 4,072 3,855 | 3,717 | 3621 | 3453 | 3365 3,311 | 3221 | 3198 | 3,140
11 6,724| 5256 | 4630 | 4275 | 4,044 | 3,881 3,664 | 3,526 | 3430 | 3261 | 3173| 3,118 | 3,027 | 3004 | 2,944
12 6,554| 5096 | 4474 | 4121 | 3,891 | 3,728 3512 | 3,374 | 3277 | 3108 | 3019 2,963 | 2871 | 2,848 | 2,787
13 6,414 4965 | 4347 | 3,996 | 3767 | 3,604 3388 | 3,250 | 3,153 | 2983 | 2,893 2,837 | 2744 | 2720 | 2,659
14 6,298| 4,857 | 4242 | 3892 | 3,663 | 3,501| 3,285 | 3,147 | 3,050 | 2,879 | 2,789| 2,732 | 2,638 | 2,614 | 2,552
15 6,200 4,765 | 4153 | 3,804 | 3,576 | 3,415 3,199 | 3,060 | 2,963 | 2,792 | 2,701| 2,644 | 2549 | 2,524 | 2,461
16 6,115 4,687 | 4077 | 3,729 | 3502 | 3,341| 3,125 | 2,986 | 2,889 | 2,717 | 2625 2,568 | 2472 | 2447 | 2,383
17 6,042| 4619 | 4011 | 3,665 | 3,438 | 3,277| 3,061 | 2,922 | 2,825 | 2,652 | 2560 2,502 | 2405 | 2,380 | 2,315
18 5978 4560 | 3954 | 3,608 | 3,382 | 3,221| 3005 | 2,866 | 2769 | 259 | 2503 2445 | 2347 | 2321 | 2,256
19 5922| 4508 | 3903 | 3559 | 3333 | 3,172| 2956 | 2,817 | 2720 | 2546 | 2452 2394 | 2295 | 2270 | 2,203
20 5871| 4461 | 3859 | 3515 | 3,289 | 3,128 2913 | 2,774 | 2,676 | 2501 | 2408| 2,349 | 2249 | 2,223 | 2,156
21 5.827| 4420 | 3819 | 3475 | 3250 | 3,090 2874 | 2,735 | 2,637 | 2462 | 2,368 2,308 | 2,208 | 2182 | 2,114
22 5786| 4,383 | 3,783 | 3,440 | 3,215 | 3,055/ 2,839 | 2,700 | 2,602 | 2,426 | 2332 2,272 | 2171 | 2,145 | 2,076
23 5750| 4,349 | 3,750 | 3,408 | 3,183 | 3,023 2,808 | 2,668 | 2,570 | 2,394 | 2299| 2,239 | 2137 | 2111 | 2,041
24 5717| 4319 | 3721 | 3379 | 3,155 | 2,995\ 2,779 | 2,640 | 2,541 | 2,365 | 2269 2,209 | 2107 | 2,080 | 2,010
25 5686| 4,291 | 3694 | 3353 | 3,129 | 2,969 2,753 | 2,613 | 2,515 | 2,338 | 2242| 2,182 | 2,079 | 2,052 | 1,981
26 5659| 4,265 | 3670 | 3,329 | 3,105 | 2,945 2,729 | 2,590 | 2491 | 2,314 | 2217| 2,157 | 2,053 | 2,026 | 1,954
27 5633 4242 | 3647 | 3,307 | 3,083 | 2923 2,707 | 2,568 | 2,469 | 2291 | 2,195 2,133 | 2,029 | 2,002 | 1,930
28 5610| 4,221 | 3626 | 3286 | 3,063 | 2,903 2,687 | 2,547 | 2,448 | 2270 | 2174| 2,112 | 2,007 | 1,980 | 1,907
29 5588| 4,201 | 3607 | 3267 | 3,044 | 2,884 2,669 | 2,529 | 2430 | 2251 | 2154 2,092 | 1,987 | 1,959 | 1,886
30 5568| 4,182 | 3589 | 3250 | 3,026 | 2,867 2,651 | 2,511 | 2412 | 2233 | 2136 2,074 | 1968 | 1,940 | 1,866
31 5549| 4,165 | 3573 | 3,234 | 3010 | 2,851| 2,635 | 2,495 | 2,396 | 2217 | 2119 2,057 | 1,950 | 1922 | 1,848
32 5531| 4,149 | 3557 | 3,218 | 2995 | 2,836 2,620 | 2,480 | 2,381 | 2201 | 2103 2,041 | 1,934 | 1,905 | 1,831
33 5515 4,134 | 3543 | 3204 | 2,981 | 2,822 2,606 | 2,466 | 2,366 | 2,187 | 2,088 2,026 | 1,918 | 1,890 | 1815
34 5499| 4120 | 3529 | 3191 | 2,968 | 2,808 2,593 | 2,453 | 2,353 | 2173 | 2075 2,012 | 1,904 | 1,875 | 1,799
35 5485 4106 | 3517 | 3,179 | 2,956 | 2,796 2,581 | 2,440 | 2,341 | 2,160 | 2062 1,999 | 1,890 | 1,861 | 1,785
40 5424| 4,051 | 3463 | 3126 | 2904 | 2744| 2529 | 2,388 | 2,288 | 2,07 | 2007| 1,943 | 15832 | 1,803 | 1,724
50 5340| 3975 | 3,390 | 3,054 | 2,833 | 2,674 2458 | 2,317 | 2216 | 2033 | 1,931 1,866 | 1,752 | 1,721 | 1,639
80 5218 3,864 | 3284 | 2,950 | 2730 | 2,571| 2,355 | 2,213 | 2111 | 1925 | 1,820 1752 | 1,632 | 1599 | 1508
100 | 5179 3828 | 3,250 | 2,917 | 2,696 | 2,537| 2,321 | 2,179 | 2,077 | 1,890 | 1784 1715 | 1592 | 1558 | 10463
120 | 5152| 3805 | 3227 | 2,894 | 2674 | 2,515| 2,299 | 2,157 | 2,055 | 1,866 | 1,760] 1,690 | 1565 | 1530 | 1433
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Valeurs de F ayant 1% de chances d’étre dépassées.

n, 1 2 3 4 5 6 8 10 12 18 24 30 50 60 120
1 |4052,185|4999,340 |5403,534 | 5624,257 | 5763,955 | 5858,950 | 5980,954 | 6055,925 | 6106,682 | 6191,432 6234,273 | 6260,350 | 6302,260 | 6312,970 | 6339,513
2 98,502 | 99,000 | 99,164 | 99,251 | 99,302 | 99,331 | 99,375 | 99,397 | 99,419 | 99,444 | 99,455 | 99466 | 99,477 | 99,484 | 99,491
3 34,116 | 30,816 | 29,457 | 28,710 | 28237 | 27,911 | 27,489 | 27,228 | 27,052 | 26,751 | 26,597 | 26,504 | 26,354 | 26,316 | 26,221
4 21,198 | 18,000 | 16,694 | 15977 | 15522 | 15207 | 14,799 | 14,546 | 14,374 | 14,079 | 13,929 | 13838 | 13690 | 13,652 | 13,558
5 16,258 | 13274 | 12,060 | 11,392 | 10,967 | 10,672 | 10,289 | 10,051 | 9,888 | 9,609 | 9466 | 9,379 9,238 9,202 9,112
6 13,745 | 10925 | 9780 | 9,148 | 8746 | 8466 | 8102 | 7,874 | 7,718 | 7451 | 7313 | 7,229 7,091 7,057 6,969
7 12,246 | 9547 | 8451 | 7,847 | 7,460 | 7,91 | 6,840 | 6620 | 6469 | 6209 | 6074 | 5992 5,858 5,824 5,737
8 11,259 | 8,649 | 7591 | 7,006 | 6,632 | 6371 | 6,029 | 5814 | 5667 | 5412 | 5279 | 5198 5,065 5,032 4,946
9 10562 | 8,022 | 6992 | 6422 | 6,057 | 5802 | 5467 | 5257 | 5111 | 4860 | 4729 | 4,649 4,517 4,483 4,398
10 | 10,044 | 7559 | 6552 | 5994 | 5636 | 5386 | 5057 | 4,849 | 4706 | 4457 | 4327 | 4,247 4,115 4,082 3,996
11 9646 | 7,206 | 6,217 | 5668 | 5316 | 5069 | 4744 | 4539 | 4397 | 4150 | 4,021 | 3941 3,810 3,776 3,690
12 9330 | 6927 | 5953 | 5412 | 5064 | 4821 | 4499 | 429 | 4155 | 3910 | 3780 | 3,701 3,569 3,535 3,449
13 9074 | 6701 | 5739 | 5205 | 4862 | 4620 | 4302 | 4100 | 3960 | 3,716 | 3587 | 3507 3,375 3,341 3,255
14 8862 | 6515 | 5564 | 5035 | 4,695 | 4456 | 4,140 | 3939 | 3,800 | 3556 | 3427 | 3,348 3,215 3,181 3,004
15 8683 | 6359 | 5417 | 4,893 | 4556 | 4,318 | 4,004 | 3805 | 3666 | 3423 | 3294 | 3214 3,081 3,047 2,959
16 8531 | 6226 | 5292 | 4773 | 4437 | 4202 | 3890 | 3691 | 3553 | 3,310 | 3,181 | 3,101 2,967 2,933 2,845
17 8400 | 6112 | 5185 | 4,669 | 4336 | 4101 | 3791 | 3593 | 3455 | 3,212 | 3,083 | 3,003 2,869 2,835 2,746
18 8285 | 6,013 | 5092 | 4579 | 4248 | 4015 | 3705 | 3508 | 3371 | 3128 | 2999 | 2919 2,784 2,749 2,660
19 8185 | 5926 | 5010 | 4500 | 4171 | 3939 | 3631 | 3434 | 3207 | 3054 | 2925 | 2844 2,709 2,674 2,584
20 8096 | 5849 | 4938 | 4431 | 4103 | 3871 | 3564 | 3368 | 3231 | 2989 | 23859 | 2,778 2,643 2,608 2,517
21 8017 | 5780 | 4874 | 4369 | 4042 | 3812 | 3506 | 3310 | 3173 | 2,931 | 2801 | 2720 2,584 2,548 2,457
22 7945 | 5719 | 4817 | 4313 | 3988 | 3758 | 3453 | 3258 | 3,121 | 2,879 | 2,749 | 2,667 2,531 2,495 2,403
23 7881 | 5664 | 4765 | 4264 | 3939 | 3710 | 3406 | 3211 | 3074 | 2832 | 2702 | 2,620 2,483 2,447 2,354
24 7823 | 5614 | 4718 | 4218 | 3895 | 3667 | 3,363 | 3168 | 3032 | 2789 | 2659 | 2,577 2,440 2,403 2,310
25 7770 | 5568 | 4,675 | 4177 | 3855 | 3627 | 3324 | 3129 | 2993 | 2,751 | 2,620 | 2,538 2,400 2,364 2,270
26 7721 | 5526 | 4637 | 4140 | 3818 | 3591 | 3288 | 3094 | 2958 | 2,715 | 2,585 | 2503 2,364 2,327 2,233
27 7677 | 5488 | 4,601 | 406 | 3785 | 3558 | 3256 | 3,062 | 2926 | 2,683 | 2552 | 2470 2,330 2,294 2,198
28 7636 | 5453 | 4568 | 4,074 | 3754 | 3528 | 3226 | 3032 | 2896 | 2,653 | 2522 | 2,440 2,300 2,263 2,167
29 7598 | 5420 | 4538 | 4045 | 3725 | 3499 | 3198 | 3005 | 2868 | 2,626 | 2495 | 2412 2,271 2,234 2,138
30 7562 | 5390 | 4510 | 4,018 | 3699 | 3473 | 3173 | 2979 | 2843 | 2,600 | 2469 | 2386 2,245 2,208 2,111
31 7530 | 5362 | 4484 | 3,993 | 3675 | 3449 | 3,149 | 2955 | 2,820 | 2,577 | 2445 | 2,362 2,221 2,183 2,086
32 7499 | 5336 | 4459 | 3,969 | 3652 | 3427 | 3,127 | 2934 | 2798 | 2,555 | 2423 | 2,340 2,198 2,160 2,062
33 7471 | 5312 | 4437 | 3948 | 3630 | 3406 | 3106 | 2913 | 2777 | 2534 | 2402 | 2319 2,176 2,139 2,040
34 7444 | 5289 | 4416 | 3927 | 3611 | 338 | 3087 | 2894 | 2758 | 2515 | 2,383 | 2,299 2,156 2,118 2,019
35 7419 | 5268 | 4,396 | 3908 | 3592 | 3368 | 3069 | 2876 | 2740 | 2497 | 2364 | 2281 2,137 2,099 2,000
40 7314 | 5178 | 4313 | 3828 | 3514 | 3201 | 2993 | 2801 | 2665 | 2421 | 2,288 | 2203 2,058 2,019 1,917
50 7171 | 5057 | 4199 | 3720 | 3408 | 318 | 2890 | 2698 | 2563 | 2,318 | 2183 | 2,098 1,949 1,909 1,803
80 6,963 | 4881 | 4036 | 3563 | 3255 | 3036 | 2742 | 2551 | 2415 | 2,169 | 2,032 1,944 1,788 1,746 1,630
100 | 6895 | 4824 | 3984 | 3513 | 3206 | 2988 | 2,694 | 2503 | 2,368 | 2120 | 1,983 1,893 1,735 1,692 1,572
120 | 6851 | 4787 | 3949 | 3480 | 3174 | 2956 | 2663 | 2472 | 2336 | 2089 | 1,950 1,860 1,700 1,656 1,533




Valeurs de F ayant 0,5% de chances d’étre dépassées.

M 1 2 3 4 5 6 8 10 12 18 24 30 50 60 120
1 16212,463 [ 19997,358 | 21614,134 | 22500,753 | 23055,822 | 23439,527 | 23923,814 | 24221,838 | 24426,728 | 24765,730 | 24937,093 | 25041,401 | 25212,765 | 25253,743 | 25358,051
2 198,503 199,012 199,158 199,245 199,303 199,332 199,376 199,390 199,419 199,449 199,449 199,478 199,478 199,478 199,492
3 55,552 49,800 47,468 46,195 45,391 44,838 44,125 43,685 43,387 42,881 42,623 42,466 42,211 42,150 41,990
4 31,332 26,284 24,260 23,154 22,456 21,975 21,352 20,967 20,705 20,258 20,030 19,892 19,667 19,611 19,469
5 22,785 18,314 16,530 15,556 14,939 14,513 13,961 13,618 13,385 12,985 12,780 12,656 12,454 12,402 12,274
6 18,635 14,544 12,917 12,028 11,464 11,073 10,566 10,250 10,034 9,664 9,474 9,358 9,170 9,122 9,001
7 16,235 12,404 10,883 10,050 9,522 9,155 8,678 8,380 8,176 7,826 7,645 7,534 7,354 7,309 7,193
8 14,688 11,043 9,597 8,805 8,302 7,952 7,496 7,211 7,015 6,678 6,503 6,396 6,222 6,177 6,065
9 13,614 10,107 8,717 7,956 7,471 7,134 6,693 6,417 6,227 5,899 5,729 5,625 5,454 5,410 5,300
10 12,827 9,427 8,081 7,343 6,872 6,545 6,116 5,847 5,661 5,340 5,173 5,071 4,902 4,859 4,750
11 12,226 8,912 7,600 6,881 6,422 6,102 5,682 5,418 5,236 4,921 4,756 4,654 4,488 4,445 4,337
12 11,754 8,510 7,226 6,521 6,071 5,757 5,345 5,085 4,906 4,595 4,431 4,331 4,165 4,123 4,015
13 11,374 8,186 6,926 6,233 5,791 5,482 5,076 4,820 4,643 4,334 4,173 4,073 3,908 3,866 3,758
14 11,060 7,922 6,680 5,998 5,562 5,257 4,857 4,603 4,428 4,122 3,961 3,862 3,697 3,655 3,547
15 10,798 7,701 6,476 5,803 5,372 5,071 4,674 4,424 4,250 3,946 3,786 3,687 3,623 3,480 3,372
16 10,576 7,514 6,303 5,638 5,212 4,913 4,521 4,272 4,099 3,797 3,638 3,539 3,375 3,332 3,224
17 10,384 7,354 6,156 5,497 5,075 4,779 4,389 4,142 3,971 3,670 3,511 3,412 3,248 3,206 3,097
18 10,218 7,215 6,028 5,375 4,956 4,663 4,276 4,030 3,860 3,560 3,402 3,303 3,139 3,096 2,987
19 10,073 7,093 5,916 5,268 4,853 4,561 4,177 3,933 3,763 3,464 3,306 3,208 3,043 3,000 2,891
20 9,944 6,987 5,818 5174 4,762 4,472 4,090 3,847 3,678 3,380 3,222 3,123 2,959 2,916 2,806
21 9,829 6,891 5,730 5,091 4,681 4,393 4,013 3,771 3,602 3,305 3,147 3,049 2,884 2,841 2,730
22 9,727 6,806 5,652 5,017 4,609 4,322 3,944 3,703 3,535 3,239 3,081 2,982 2,817 2,774 2,663
23 9,635 6,730 5,582 4,950 4,544 4,259 3,882 3,642 3,474 3,179 3,021 2,922 2,756 2,713 2,602
24 9,551 6,661 5,519 4,890 4,486 4,202 3,826 3,587 3,420 3,125 2,967 2,868 2,702 2,658 2,546
25 9,475 6,598 5,462 4,835 4,433 4,150 3,776 3,537 3,370 3,075 2,918 2,819 2,652 2,609 2,496
26 9,406 6,541 5,409 4,785 4,384 4,103 3,730 3,492 3,325 3,031 2,873 2,774 2,607 2,563 2,450
27 9,342 6,489 5,361 4,740 4,340 4,059 3,687 3,450 3,284 2,990 2,832 2,733 2,565 2,522 2,408
28 9,284 6,440 5,317 4,698 4,300 4,020 3,649 3,412 3,246 2,952 2,794 2,695 2,527 2,483 2,369
29 9,230 6,396 5,276 4,659 4,262 3,983 3,613 3,376 3,211 2,917 2,759 2,660 2,492 2,448 2,333
30 9,180 6,355 5,239 4,623 4,228 3,949 3,580 3,344 3,179 2,885 2,727 2,628 2,459 2,415 2,300
31 9,133 6,316 5,204 4,590 4,195 3,918 3,549 3,314 3,149 2,855 2,697 2,598 2,429 2,385 2,269
32 9,090 6,281 5,172 4,559 4,166 3,889 3,521 3,286 3,121 2,828 2,670 2,570 2,401 2,356 2,240
33 9,049 6,248 5,141 4,531 4,138 3,861 3,495 3,260 3,095 2,802 2,644 2,544 2,374 2,330 2,213
34 9,012 6,217 5,113 4,504 4,112 3,836 3,470 3,235 3,071 2,778 2,620 2,520 2,350 2,305 2,188
35 8,976 6,188 5,086 4,479 4,088 3,812 3,447 3,212 3,048 2,755 2,597 2,497 2,327 2,282 2,164
40 8,828 6,066 4,976 4,374 3,986 3,713 3,350 3,117 2,953 2,661 2,502 2,401 2,230 2,184 2,064
50 8,626 5,902 4,826 4,232 3,849 3,579 3,219 2,988 2,825 2,533 2,373 2,272 2,097 2,050 1,925
80 8,335 5,665 4,611 4,028 3,652 3,387 3,032 2,803 2,641 2,349 2,188 2,084 1,903 1,854 1,720
100 8,241 5,589 4,542 3,963 3,589 3,325 2,972 2,744 2,583 2,290 2,128 2,024 1,840 1,790 1,652
120 8,179 5,539 4,497 3,921 3,548 3,285 2,933 2,705 2,544 2,251 2,089 1,984 1,798 1,747 1,606

578 n.s? +n,s2
Pour les grands échantillons, 12 N(O,l) avec S = |[—+ —2°2
1 1 n,+n,-2
S [— + ——
127 2n, 2n,




7. TABLES DE DICKEY-FULLER!
Modele (1] sans tendance et sans terme constant
Modele [2] sans tendance et avec terme constant
Modele [3] avec tendance et avec terme constant

Tables de la distribution du 1,

e i Probabilités
n 0,01 | 0,025 0,05 0lof 09 | 0950975 | 0,99
25 -266-226(-195|-1,60| 092| 133| 1,70{ 2,6
50 ~262|-225{-195|-1,61| 091 131 1,66 ‘2, 108
100 [-260|-24 [-195|-1,61| 091 129] 164 2,03
250 |-2581-223|-195|-1,62] 0,89 1,29 1,63 2,01
500 |-2581{-223]-195|-162{ 0,89 1 28 1,62 2,00
o -258{-223|-195|-1,62]| 0,89 1 2 1,62 2,00
25 }~ 3,75{-333|-3,00|-2,63|-0,37 0,00 0,34 0,72
S0 (=3581-3221-2931-260{-040|-0,031 0,29 0,66
100 -3511-3.17 =289 | - 2581-042|-0,05 0,2 0,63
250 -3461-3.14 |- 2 884 -2571-042]-0,06{ 0,24 0,62
5 -3441-3.131|= 2 871-2571-0431]-0,07 0,24 0,61
20 {-343(-312|-2,86})-2,57|-044|-0,07 0,23 0,60
25 |-438]|-395[-360|-324[-1,14]-0,80]-0.50]-0,15
50 -415(-380]-3501|-3,18|-1,19|-0,87|-0,58 | - 0,24
1 106 1-4041-3731-345(-3,151-1,221-090|-0,62{-0,28
i ’*0__%:_3 99 i -3691-3431-3,13|-1,231-092]|-0,64 |-0,3]
: 500 -398:1-363|-3421-3,131-124{-093!-0,65]|-0,32
o0 -396|-366|-3411-3,12|-125]1-0,94|-0,66 |-0,33
4N s !
Tables de la distribution des #; et #;
| Modéie [2) Modzle [3]
Constante ¢ Constante ¢ Tendance b
n 19 | 5% | 10% | 1% 5% 110% 1% | 5% |10 %
100 { 3,22 2.5}4 i Myt BEAIER A FREEREY EEA
250 | 3,19 1 ’;2.53 2,16 | 374 | 3,09 2,73 | 3,49 2.79' 2,38
500 | 3,18 125212161 3,72 | 3,08 | 272|348 | 2,78 -2.38
[o's] 3,181 2521 216 '! JUL ] 30812721 346 | 2,78 | 2,38
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