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Abstract :

This study aims at forecasting turnover trading company divindus
QOuargla based on the Box-Jenkins methodology. the time series for
turnover the company were used in the period 2012/2018 by applying
some statistical tests ( PP, ADF, KPSS) to determine the stability of the
time series. We also used the statistical programs Eviews 11 and Gretel
1.9 to estimate their monthly turnover (sales) by forecasting future
turnover for twelve months of 2019.

The results showed that the normal model for turnover the
company is the ARIMA (0.1.1) model and that the prediction follows
the path of the original series, confirming the accuracy and statistical
quality of the selected model as well as the predictive power.

Keywords : Prediction, turnover, Box- Jenkins, ARIMA
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2012 :

12764847.44

10752491.68

24445086.80

20275076.90

11647535.74

17580801.82

2012 :

15671386.60

13351052.08

9136706.42

4966595 .42

19571403.98

20515520.75

2013 .

18958086.73

15109548.13

24384441.87

24343562.47

23675937.33

15204523.24

2013 .

10593163.82

6702717.31

18517510.32

15435894.46

15634797.27

29241381.10

2014 :

29241381.10

22858264.70

17146047.23

16845133.95

23148728.51

22476228.05

2014 :

14654144.73

12601083.15

2266511781

18910555.63

15356296.97

27463586.00

2015 :

12201612.83

27120949.85

16174406.57

20325286.90

31376362.34

23627680.43

2015 .

6887586.33

10729000.73

26916465.70

23004792.71

46773834.40

35023535.59

2016 :

19712923.96

14397781.16

19906057.57

15059757.18

21387336.38

11619006.62

2016 :

33851766.57

20277858.40

13415379.93

19383463.31

21446212 58

46709797 .84

2017 :

19556907.21

24302754.03

14097047.60

8391756.69

6694549.23

5727276.65

2017 .

9507276.87

21216390.39

60364466.06

33761498.57

52190741.71

62896112 91

2018 :

51740889.29

55559354.61

54295590.02

43009495.72

37752067.65

55224068.24

2018 :

24381588.92

13323746.81

32276285.05

50131860.17

28925457.64

43275648.75
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Tkt Adll G319 arend) GIUI DLy W1 I bl fetad) 1 (2-2) o3, 20
CA

Comelogram of CA

Date: 03320 Time: 20:41
Sample: 2012801 201EM12
Included ocbservations: B4
Autocomelation Partial Comelation AC PAC Q-5@t Prob

0581 0531 30.351 0.000
0231 0173 49.089 0.000
0392 0104 d2.862 0.000
0.291 -0.013 70.521 0.000
0,183 -0.055 73.034 0.000
0168 0034 v8.550 0.000
0116 -0.017 77.832 0.000
0.073 -0.017 73.333 0.000
0185 0212 91635 0.000
0.084 -0.188 82.040 0.000
0.087 0032 82481 0.000
0138 0111 84334 0.000
0198 0132 83.321 0.000
0111 -0.108 89.5685 0.000
0.0g2 -0.112 39884 0.000
16 -0.047 -0177 80213 0.000
17 -0.085 0042 80682 0.000
16 -0.052 0.002 90880 0.000
16 0073 0032 91.573 0.000
20 -0.081 -0013 82.310 0.000
21 0002 0100 82312 0.000
-] 22 0140 0181 84603 0000
1 I 23 0052 -010+ 82820 0.000

I 24 0.0381 -0002 85715 0.000
ﬁ I 25 0.002 -0.153 95725 0.000
! I 26 0.030 -0004 95840 0.000
[/
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(== =T e T I T R R

ik
=1

b
LI It

Z7 0.044 0087 94.083 0.000
28 -0.02% -0079 B88.185 0.000
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%5 Ttab a3 aedl | TC dsstl aod)l zised) £ esYlg s
-3.464 -5.449 (3) o5 ADF Lz
-2.896 ~4.394 (2)zssed He ! sy o s
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DCA ahudel] G519 Lot 311 BL3yN1 g (4=2) o, |21

Correlogram of DT

Date: 4M0220 Time: 17:17
Sample (adjusted): 2012802 2013M12
Included observations: B3 after adiustments
Aautocomelaticn Partial Comelation ALC PACZ O-5tat Prob

<0335 -0.338 9.7054 0002
-0.100 -0.220 10.580 0.DD5S
0087 -0083 10874 0012

0.018 -0.002 11.005 0027
-0.105 -0.105 12.023 0034
0018 -0.113 12053 0.061

0.015% -0.085 12074 0008
0212 -0.313 18.318 0038

0274 0073 23443 0005
0147 -0.135 25.541  0.0D4
-0.0va -0132 28152 0.0DG6
0012 -0253 28168 0.010

0.203 -0.014 30.3205 0.0D4
-0011 Q044 30.313 0007

0032 Q0118 30422 0010

-0.052 -0.091 30707 0015
-0.028 -0.082 30.BD0 0021
0045 -0.112 31.029 0028
-0.023 -0.002 31.087 0030
20 0108 -0127 32.383 0038
-0.080 -3.193 33122 0045

D = N el b= DD = =

R i R S A S g g3

0270 0054 41523 0007
-0.142 -0045 £3. 809 0005
0.097 0.151 45015 0.0D6
-0.033 QD010 <5862 0007
0.007 -0.0883 45863 00002
T 0120 Q0073 47681 0.0DB
-0.141 -0.207 S50.235 0.0DS

l._-.lI-__--__I_-lll__l_-l
B - Ba aca__ B0 laaa ol

Pl B B Bl Bt B B B
W=l W=

EVIEWS 11 a2, e slaeVU LIl slas) oo 0 ydbaadl

e mdll Ll e et Sl Al Of sl (4-2) el s s ba >3
‘ [—1.96 +1.96

L)l ablw N ]A_AJs Jlg Jsls i ol s e sl 3 K=2, 00, 28

s il byine (golnd G LSV @ Mlae L7012l pdall 453 |l ateg ¢ poall 54
ohlasb s W\ oda J_cfuj 8 R ms DCA a_.L.J QTM ‘.:\_Aj %5 A gums (Seimn

DA Jedt 3 e DLl sl sl g (Seul) A

DCA bkl (gguglt yddr! jlias) gudlss (3-2) o3y Jgud!

Ttab a2 e dl | TC 45 203 g3 g5 eV s
-3.465 -12.570 (3) 35 ADF Lz
-2.867 -12.650 (2) oo He @ (sgimg jdor dorg
-1.944 -12.714 (1) o
0.146 0.051 (3) gosed KPSS Lz
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0.463 0.062 (2) zised T

Eviews 11 a2, Je slaeVU LIl slas) e 0 yiaall
e e g2 Y DCA eyl g Al o b ol Yl wils JSs s
ADF LY aalbl ey dp st o ) Ol sl Ll sLEY) G s Bt b (59>
Sl ailbll e dll sl i) Lol Jod S S b il e il ey ST

KPSS b o dall Jgadt ot gl i ) (3 e dillel) il Jae) KPSS

D ! @}}:S\ Syl o layly
Jasl o3, 353 L DCA LoV asmyl s Sy dll Al o SIST13) L e

Jarque- st Jla ol LSe s ol e Y ol abll ool ailas |od a gl
PSS (3 B LY Vs il berra

DCA el andall ayysidl doio byl il 1 (5-2) o8 JSK2d!

14
Series: DCA
12 Sample 2012M01 2018M12
Observations 83
10
8 Mean 367600.0
Median -1557434.
6 Maximum 39148076
Minimum -30842479
4 Std. Dev. 12229263
Skewness 0.233684
2 I I Kurtosis 3.639360
o I H N | I HEE n
-2.5e+07  -1.2e+07  0.25000  1.3e+07  2.5e+07  3.8e+07 | Jarque-Bera 2.169111
Probability 0.338052(
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DCA it o &3t BDS jlus! mils (4-2) o3y Jgudr!

BDS aila>)
3.738
4.065
3.567
2.704

6 2.752
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Tl Sledne il il fug (5-2) o3 Joud!

H-Q sC AIC z55ed
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Sodt Aded G319 Lot G BL3YY P gl feaed) (8-2) o3y SN

Comelogram of Residuals

Diabe: &ME20 Times: 15:13
Sample (adjusted): 2012802 2013M12
C-statistic probabilities adjusted for 1 ARMA term

Autocomelation Fartial Cormelaton A PaAZ O-SEt Prob

0.056 0Q.053 0-268B0

-0.081 -0.082 05823 0442
o012z 0019 06041 0730
-0.052 -0.059 0B48¥ 0.B3B
-D1gd 0182 34353 04BEB
0124 0117 48543 0434
0121 -0.133 822383 0388
0198 0220 9.B421 0188
0132 2111 11.535 0173
0122 0240 13150 0,156
0108 -0.180 142B5 0.160
0.052 -0.030 145592 0.2D04
D258 Q0148 21.158 0.04B
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14
Series: CA
12 Sample 2012M01 2018M12
Observations 84
10
Mean 23515254
8 Median 20090567
6 Maximum 62896113
Minimum 4966595.
4 Std. Dev. 13712242
Skewness 1.210948
2 I I I Kurtosis 3.742488
- Hllee BH Bxll um
10000000 20000000 30000000 40000000 50000000 60000000 larque-Bera  22.45902
Probability 0.000013@

CA kLl @H\ @)}ﬁ\ OMelas (1) (.5) y&.\

CA duldt e ADF L) mils caki 1 (2) o3y gelll

Augmented Dickey-Fuller Unit Rooct Test om CA

Mull Hypothesis: CA has a unit oot
Exogenous: Constant, Limear Tremd
Lag Lemgth: O (Automatic - based on SI1C, maxlag=11)
-Statistic Prob_ ™
Augmented Dickey-Fuller test statistic -5.440074 o.Da1
Test critical values: 1% lewel -4 072415
5% lewel -3.454885
10% lewel -3.158874
"MacKinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependant Varable: D{CA)
Method: Least Squares
Date: 0330020 Time: 21:06
Sample (adjusted): 201 2M0O2 2018812
Included cbservations: B3 after adjustments
“Warable Coefficient Std. Error t-Statistic Prob.
CAf-1} -0.543867T D.o|sBE09 -5 440074 D.ODoD
Lo G032385. ZEQ1753. 2348823 00214
ETREND"2012M0O1™) 185354 83 5E3283.61 2831295 00043
R-squared 0270867 Mean dependemnt var 3G7800.0
Adjusted R-squared 0252638 5.D. dependent var 12229263
S.E. of regressiom 10572208 Akaike info criteron 35 22083
Sum squared resid 8.84E+15 Schwarz criterion 35 30828
Log likelihood -1458 664 Hanman-Quwinn criter. 35 25585
F-statistic 14 852965 Durbin-Watson stat 2071880
Prob{F-statistic) o.O0003
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Auvgmented Dickey-Fuller Unit Root Test on CA

Null Hypothesis: CA has a unit root
Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=11)

t-Statistic Prob_*

Auvgmented Dickey-Fuller test statistic -4.354400 0.0004
Test critical values: 1% level -3.511262

5% level -2 B95779

10% level -2 585626

*Mackinnon (1996} one-sided p-values.

Auvgmented Dickey-Fuller Test Equation
Dependent Variable: D{CA)

Method: Least Squares

Date: 03/20/20 Time: 21:14

Sample (adjusted): 2012M02 2018M12
Included chservations: 83 after adjustments

“ariable Coefficient Sid. Ermor t-Statistic Prod.
CA-1) -0.3939659 0.089551 -4.394450 0.0000
c G5380809. 2414071. 3951039 0.0002

F-squared 0192516 Mean dependent var 367600.0

Augmented Dickey-Fuller Unit Root Test om TA

Mull Hypothesis: CA has a unit root
Exogenous: Mone
Lag Lemgth: 1 {Aubtomatic - based on SIC, maxlag=11)

t-Statistic Prob."
Augmented Dickey-Fuller test statistic -1.120848 D_Z365
Test critical values: 1% lewvel -2.503488
5% lewel -1.844811
10% lewvel -1.814175
"MacKinnon {1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Varakble: D{CA)
Method: Least Squares
Date: 03320 Time: 21:18
Sample (adjusted): 201 2M0D3 201E8MM12
Imncluded observatioms: B2 after adjustmenis
‘“Warable Coefficient Std. Error t-Statistic Prob.
CAl-1}) -0.0544G8 o.043581 -1.120848 0. 2857
D A1) -0_311268 0. 1083860 -2 87B8Ts O.0051
R-squared 01263260 Mean dependent var 398623 9
Adjusted R-s=quared o 118047 5.0 dependent var 12301644
S.E. of regression 115685853 Akaike info criterion 35 38210
Sum squared resid 1.07E+18 Schwar=z criterion 35 44780
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CA duddt Jo pp st il il (3) o3y goelll

Philligs-Pemon Unit Root Test on CA

Mull Hypothesis: TA has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 {(Newey-West automatic) using Bartlett kemsl

Adi. t-Stat Prole."

Phillips-Permon test statistic -5.502:001 00D
Test crtical values: 1% lewvel -4 072415

5% lewel -3 404865

10% lewel -3.153874

"MackKinnon {1808} one-sided p-walues.

Residual variance (no comecton) 1.08E=14
HACZ comected variance (Bartlett kemel) 1. 1ZE=14

Phillips-Permon Test Egquation

Dependent WVanable: DiCA)

Method: Least Sqguares

Date: J3/30/20 Time: 23:32

Sampde {adjusted): 2D12MO2 201EM 12
Inzluded observabions: 83 after adjustments

Variable Cioeffici=nt Sid. Emmor t-Stati stic Prob.
CAL-11 -0 543887 D.099s08 -5 440074 0.000a
[ 6082385, 2521753, 2346823 D.0214

ETREMDY 201 28017} 185354 .8 BE306.61 2831839 00024

Phillipgs-FPemon Lnit Roct Test on CA&

Mull Hypothesis: CA has a unit root

Exocgenous: Constant
Bandwidth: 4 {(Mewey-West automatic) using Bartlett kemeal

Adi. t-Stat Prole. "

Phillips-Permon test statistic -4 L4455 0. ODE
Test crtical values: 1% lewel -3 511262

5% lewel -2.3987T0

109 lewel -2 585626

"MackKnnon {1B88) one-sided p-walues.

Residual variance (no comaction) 1.128E+14
HAC comected varnance [Bartlett kerms=l) 1. Z3E+14

Phillips-Femon Test Eguation

Dependent WVarnable: D{CA)

Method: Least Sqguares

Date: JA/30/20 Tmme: 23:40

Sample (adjusted i 2012M0O2 2D18M12
Included obsemeations: 53 after adjustments

Wariable Coefficient Std. Emror t-Statistic Prob.
CA-1] -0 203080 0.039651 -4 204400 00000
c B5330E0. 2414071. 3251039 00002
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Phillips-Pemon Linit Root Test on CA

Mull Hypothesis: CA has a unit root
Exogenous: Nons

Bandwidth: 1 (Newey-West automatic) using Bartlett kemsd

Adj. t+-Stat Prob."

Phillips-Pemon test statistic -1.458314 01348

Test crtical values: 1% level -2.583121
5 lewvel -1.844T762
10%% lewel -1.814204

"Mackimnon (1808} one-sided p-walues.

Residual variance (no comection) 142E=14

HAC comected varance (Bartlett kemel) 1.03E+14

Phillips-Pemon Test Egquation
Dependent Wanable: DICA)

Method: Least Sguares

Date: 03/30/20 Tmme: 23:43

Sampde {adjusted): 2012M0O2 201EM12

Included obsemeations: 83 after adjustments

Wariable Coefficient Std. Emor t-Statistic Prob.

CAl-1] -0.0BYT74 Oud=ge22 -1.T7EE 0.07as5

2012M01
2012m02
2012mM03
2012M04
2012M05
2012M06
2012M07
2012M08
2012M09
2012M10
2012M11
2012M12
2013M01
2013m02
2013mM03
2013M04
2013M05
2013M06
2013ma7
2013M08
2013M09
2013M10

DCA <y dl w13 dhudodt : (4) o3y gl

NA | 2013M11 6914604 || 2015M09 16137465
2012356, | 2013M12 8903632 || 2015M10  -3911673.
13602505 | 2014MO1 13606584 | 2015M11 23760042
4170010, | 2014M02  6383116. || 2015M12 11750299 || 2017MO7
8627541, | 2014M03  5712217. || 2016MO1 15310612 | 2017M08
5933266. | 2014M04 3009133 | 2pi6MO2 5315143 | 2017MD9
1909415, | 2014M05  6303595. | 2016M03 SE08276. | 2017M10
2320335 | 2014M06  1327500. | 2016MO4  4B46300. | 2017MA1
4214346, | 2014MO7  -9822083. || 2016MO5 6327570, | 2017M12
4170111, | 2014M08 2053062 | 2016M06  -9768330. | 2018MD1
14604300 | 2014MO09 10064035 | 2016MD7 22232760 | 2018M02
0441168 | 2014M10  -3754562. | 2016M08  -13573908 | 2018MD3
4557434 | 2014M11 3554250, || 2016M0D  6862478. | op1sMO4
3848539 | 2014M12 12107289 || 2016M10 5068083. | 2018M0S
0274894 | 2015MO1  -15261973 | 2016M11 2062749, || 2018M06
4067940 | 2015M02 14919337 || 2016M12 25263585 | 2018MO7
§676251 || 2015M03  -10946543 || 2017M01  -27152891 || 2p18MO8
8471414, | 2015M04  4150880. || 2017M0Z  4745847. | op1EMOo
4611359, | 2015M05 11051075 || 2017M02 10205706 | 2018M10
3900447, | 2015MO6 7748682 | 2017MO4  -5705291. | 2018M11
11814793 | 2015MO7  -16740094 | 2017MD5  -1697207. | 2p18M12
3021616, | 2015M0S 3841414, || 2017M06 9672726
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3780000.
11709114
39148078

-26602967
18420243
10705371

-11155224

3818465,

-1263765.

-11286094
-5257428.
17472001
-30842479
-11057842
18052538
17855575
-21206403
14350191



DCA ket e ADF jles its cike : (5) o8y goull

Augmented Dickey-Fuller Unit Root Test on DCA

Mull Hypothesis: OCA has a unit oot

Lag Length: 0 {Automatic - based on SIC, maxlag=111

ous: Constant, Linear Trend

t-Statistic Prol. "

Augmented Dickey-Fuller test statistic -12.57 048 PR ]
Test cntical values: 1% level -4 173850

5% lewel -3.435548

10%: lewel -3.1593272

"Mackinnon (12083} one-sided p-walues.

Augmented Dickey-Fuller Test Equation
Dependent WVarable: DiDCA]

Method: Least Squares

Date: /02720 Tme: 18:37

Sample (adjusted ): 2012803 2018M12
Included obsemations: 82 after adjustments

ETREND2012M017y  4537.7048 4EB1.35 0082000 i0.9333

Variable Coefficient Std. Emor t-Statistic Frob.
DCAL-1) -1.241284 0108700 1257043 i0.0000
[ 288900.3 DEE0264. 0101030 0.a1a7

Augmented Dickey-Fuller Unit Rioot Test on DCA

Mull Hypothesis: HCA has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SI1C, maxlag=11)
t-Statistic Prob ™
Augmented Dickey-Fuller test statistic -1Z2.85041 0.0l
Test crtical values: 1% level -3.512z2B0
5% lewel -2.897Z223
109% lewel -2.585861
"Mackinnon {1883} one-sided p-walues.
Awugmented Dickey-Fuller Test Equation
Dependent Warahle: DICCA)
Method: Least Squares
Date: /0220 Teme: 1344
Sample (adjusted i 2012803 201BM12
Included obsereations: 82 afier adjustments
Wariable Coefficient Sid. Emor t-Statistic Prob.
DiCAI-1) -1.2413481 D 108m31 -12_ 65041 0.0000
i 483885 .8 12E6351. 0260529 07193
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Augmented Dickey-Fuller Unit Root Test om DCA

Mull Hypothesis: OFCA has a wnit root
Exogenous: Mone
Lag Length: O {Autocematic - based on SI1C, maxlag=11})
t-Statistic Proi
Awugmented Dickey-Fuller test statistic -12.71468 IO
Test crtical vaklues: 1% lewel -2.593468
% level -1.844811
10% lewel -1.814175
"Mackmnnon (1888} one-sided p-walues.
Awugmented Dickey-Fuller Test Equation
Dependent Warnable: DICCA)
Method: Least Sguares
Date: 0220 Teme: 1341
Sampls {adjusted ;: 2012M03 2018M 12
Included obsercations: B2 afier adjusiments
Wariable Coefficient Std. Emor i-Statistic Prob.
DCA-1) -1240720 1054947 -12. 71488 0.00aa0

DCA iludidt Jo KPSS jlas il calis : (6) o8y 3l

HIP5SE Unit Root Test on DCA

Mull Hypothesis: [HCA is stationary
ous: Constant, Linear Tremd
BEandwidth: 8 {Newey-WWest automatic) using BEartistt kemel
LM-Stat.
Kwei athowski-Phillips-Schmidt-Shin test statistic 2051486
Aeymptctic critical values": 1% lewel O 218000
59 lewel @ 128100
1056 lewsl 3118300
"Fwiatkowski-Phillips-Schmidt-Shin (1992, Taklk= 1)
Residual variance {mo comecton) 148E+14
HAL comected varnance (Bartlett kemme=l] I O07VE+132
KPS5S Test Equation
Dependent WVanahle- DNCA
Method:- Least Saguares
Date: 4/0220 Teme: 1345
Sampds {adjusted ) 2012MOZ 2D1EM 12
Included observations: B3 afier adjustmenits
Variable Cinefficient Sid. Error t-Statistic FProb.
= 33994 a5 725453 0312473 38901
ETREMDY{ " 201284017} TE22 pan HE3E65. B0 O 140813 .3383
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KIF55S Unit Root Test on DICA

Mull Hypothesis: [HCA is stationary
Excgenous: Constant
Bandwidth: 2 {Mewey-West automatic) using Bartk=tt kemed

LM -Stat.
Howsi athowski-Phillips-Schmadt-Shn test statistic O.0g2>Fan
Asymptctic critical values®: 1% lewel 0738300
it lewel 04833300
10% e 0_347300
"Fwiatkowski-Phillips-Schmidt-Shin (1992, Tabl= 1)
Residual variance (no comection) 148E=+14
HAZ comected variance (Bartlett kemel] 3 O08E+13
KPS5S Test Equation
Dependent WVarnable: DCA
Method: Least Sguares
Date: 4/02/20 Teme:- 1847
Sampds (adijusted i: 2D1ZMO2 201EBM12
Included obsersaticns: 83 afier adjustments
WVariable Cioefficient Sibd. Ermor t-Statistic Prob.
L= Ja70M0. 0 12342338 D_Z2FIes1 0. 7349

DCA dhuldud s 435 BDS jlus! it @ (7) o3y goell

BDOS Test for DCA

Ciate: D320 Time: 23:10
Sample: 2012001 201BM12
Included obsenvations: 84

Dimension BDS Statisic Std. Bmor z-Statstic Prob.

2 0.032517 0.0038g2B 3.7383085 0.ooo2
3 0.058578 0013917 4 EE343 0.000a
4 0.059524 0018885 3.56T531 0.0004
5 0.047351 0017508 2704462 0.00aa
a 0.0487TES 0017000 2752021 0.00549

Raw epsilon 17338036

Pairs within epsilon 4851.000 W-Statistic 0.Fosa18

Triples within epsilon ADT2090 W-Statisbc 0837272

Dimension Cim,n} cim,n} Cllom-im-111 {1, n-im-1}} i1 n-im-111"k
2 1781000 0530262 22343000 0705510 0487745
3 13568 00D 0418518 2309000 0712854 0361840
4 1040 00D 0329114 2ZFT000 0720570 0 2685930
5 TE2. 0000 0254138 2243000 0.7F2ea33 0_2DeTaT
a 5010000 0198803 2189000 0. 728938 0150018
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CA ilkudd AR (1) gdsed! o gl © (8) o3y gull

Dependent Warable: DCA
Method: ARMA Generalized Least Sguares [(Gauss-Mewton)
Date: 4MDEZ20  Time: 2344

Sample: 2012802 20188
Imcluded cbservations: 83

12

Convergencs achiswved after 2 terations
Coefficient covariance computed using outer product of gradients
d_f. adjustment for stamdard emors & covanance

‘Warable Coeflicient Std. Errcr t-Statistic Prob.
c 331723 3 a50240.8 0340164 0.7278
AR(1) 0341514 0.105388 -3.240214 0,007
F-squared 0.114703 Mean dependent var 2ETFE00.0
Adjusted R-sgquared 0103773 5.0 dependent var 12229263
S_E. of regression 11577352 Akaike info criterion 35.30230
Sum squared resid 1. 09E+18 Schwars criterion 35 45058
Log likelihocod -14835. 780 Hanman-Quinn criter. 3541571
F-statistic 1048470 Durbin-VWatson stat 2154133
Prob{F-statistic) 0001737
Imeerted AR Roots -.34

CAWMA(l)CD}QJ\ﬂ.\BéL’U(9)<.§)é’dL\

Dependent Varable: DCA

Method: ARMA Generalized Least Sguares ((Zauss-Mewton)
Date: 04/06/20 Time: 23:47
Sample: 2012802 2018812

Included observations: 83

Convergence achieved after 14 iterations

Coefficient covanance computed using outer product of gradients

d_f. adjustment for standard emors & covanance

Wanable Coefficient Std. Error t-Statistic Frob.
c 3006045 G0aG58 .6 0493070 0.6233
MAAT) 0511232 D.0o5E45 -5.333220 0.0000
R-squared 01885628 Mean dependent var 36TE00.0
Adjusted R-squared 0158435 S.D. dependent var 12220263
S5.E. of regression 11218740 Akaike info criterion 35.33152
Sum squared resid 1.0ZE+18 Schwarz crterion 35 38981
Log likelihood -1484.258 Hannan-Quinn criter. 35.35494
F-statistic 1643753 Durkin-Watson stat 1.8802348
Prob({F-statistic) 0.000115
Imveried MA Roots 51
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CA theld ARIMA (1.1.9) gl s it : (10) 43y goull

Dependent Variable: DICA

Method: ARMA Generalized Least Sguares (Gauss-Mewton)
Date: 407/20 Time: 1527

Sample: 2012802 2018812

Imcluded observatioms: 83

Convergence achieved after 12 iterations

Coefficient covariance computed using ouwter product of gradients
d_f. adjustment for standard emors & covariance

Wanable Coefiicient Std. Error t-Statistic Prob.
L 187785.9 1260700. 0148282 0.B220
AR} -0 27810 0. 108469 -2 545107 oLoiza
MAE} 0335557 0.123554 2. 715868 0.0
R-squared 0174822 Mean dependent var 3G7800.0
Adjusted R-squared 0154265 5. 0. dependent var 12229263
S_E. of regression 11246503 Akasike info criteron 35 35841
Sum squared resid 1.01E+186 Schwarz criterion 35 44584
Lizg likelihood -1484_.374 Hanman-2Quinn criter. 35.30354
F-statistic 84785289 Durbin-Watson stat 2. 083048
Prob{F-statistic) 0.0D04548
Imverted AR Roots - 28
Inverted MA Roots 83+ 300 JB3- 306 A4+ TTi A4-TTi
- 15+ 87i - 15-.87i -.88-57i -G8+ 57i
-.848

CA ikl ARIMA (8.1.1) gl pokis gitss : (11) o3y goull

Cependent Wariable: DCA

Method: ARMA Generalized Least Sguares [(Gauss-Mewton)
Date: 00720 Time: 1530

Sample: 2012802 2018812

Imcluded observations: 83

Conwvergence achieved after 35 iterations

Coefficient covanance computed usimg outer product of gradients
d.f. adjiustment for stamdard emors & covarnance

Wanable Coefiicient Sid. Ermor t-Statistic FProb.
c 344002 4 412872 2 0833193 04072
AR(E) -0.271071 0125670 -2.158721 00338
MLALT) -0.581708 0023814 -5.153922 o.oooo
R-squared 02122583 Mean dependent var 357E00.0
Adjusted R-squared 01825684 S.D. dependent var 12228263
S.E. of regression 10888903 Skaike info criterion 3A5.31058
Sum squared resid S .68E+15 Schwarz criterion 35 38790
Log likelihood -1482.388 Hanman-Quinn criter. 35,3459
F-statistic 10.77802 Durbin-Watsom stat 1. 748008
Prob{F-statistic) 0.00oov2
Inwverted AR Roots FB+.33i0 F8-33 A3+.TEi B3-TEi
- 3378 -33+.78i - TE-33i - T8+ 330
Imeerted MA Roots .58
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LM st 2 (12) o3y sl

Ereusch-Godfrey Serial Cormelaton LW Test:
Mull hypothesis: Mo serial comelation at up @ 2 lags

Q.83 14

F-statistic 0. 462522 Frob. FIZ2.78)
Obs"R-sguarsd D B&50G633 Frob. Chi-Sguarse(2) o.8138
Test Equation:
Depaendent Warable: RESID
Method: Least S.guares.
Date: 2/20/20 Tme: 18:10
Sampd=: 2012802 20138412
Included obsersations: B2
Coaefficient covariance computsd using outer product of gradients
Fresampls missing walue lagged residuals sat o =eeo.
Wariable CmeiTiciert Std. Eror t-Statbstic Frob.
T.2EE=10 G.BEDE+12 D2 1D587 D.9915
239204 1. 4132032, D 576353 O.5880
D 268033 D.3772B5 0. 710572 D 2701
RESID{-Z) 0. 45092 0223810 0201477 0.3403

white jlz 1 (13) o3y sl

Heteroskedasticity Test W hite
Mull hypothesis- Homoskedasticity

F-statistic
Obs"R-sguar=d

Scaled explained 55

D_143B888 FProb. FI5. 771
O_F&6EZ207 Prob. Chi-Squarei5)
1_580453

Prob. Chi-Sqguarei5)

0.9313
0.9720
0.9024

GRETL 1.9 iy L;$'>L419YL:gTJU4ﬂ slae] et )anl‘

sortie de gretl pour TOSHIBR Z0Z0-04-18

Pour l'intervalle de confiance & 55%,

Ch preédiccion
S1740868%9, 29 53990744, 01
55559354, 61 53170552, 55
S4295590, 02 S4c003880, 99
43009495, 72 54T7EZ2109, 36
37752067, 65 49212432 ,16
55224068, 24 437968489, 20
24381586839, 82 49TF798%09, 83
1332374%,81 37423935, 33
22TB2ES5, 05 25705880, 54
S50131860,17 25924783, 07
28925457, 64 395964175, 61
43275648, 75 34770553, 85
c

359314383, 15
39616296, 63
39918210, 12
40ZZ0123, &0
40522037, 09
40823950, 57
411Z58¢4, 0a
41427FTF77,54
41728691, 02
42031604, 51
42333517, 9%
42635431, 458

z({.0,025) =

2019 ad s Lt @il - (14) o3y 3ol

zZo:z9,

page 1

erreur std.

11083196, 304
12385200, 521

13562735, 244
14645992, 462
15654425, 790
16601716, 73z
17457758, 435
18350174, 433
19164677, 230
19545647, 081
20697747, 621
21423131, 562
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1,96

intervalle de 95%

17591717, 56
15341749, 67
13335639,51
11514505, 8¢
9839%2a, 34

8285183, 70

€330809, 31

5462096, 54

4167613, 88

293B8Ze6, 59

1766678, 09

c4a67E67,18

61037048, 74
63690843, €0

665007680, T3

e39Z5741, 35
71204147, 84
73362717 ,45
75420918, 80
77393458, 54

Te2G1768, 17
81124942, 43
82900357, 85
84624095, 77




Chi-Square Distribution Table

&5 SIS Jgr 1 (15) 3y ol

The shaded area is equal to @ for 2 = 2.

af x.!m x.iwu xf‘im. x?sa:- x.!m x.!um fusu x.iuzs x"}.-:-m x?-:-:s
1 [IXTY] 0000 0.001 0004 0016 2. TG 3841 5.024 G635 T.ETD
2 0010 0020 0.0s1 0103 0211 4 605 5091 7.378 9210 10597
3 0.072 0115 0216 0352 D.584 G.251 T.8315 9.348 11,3145 12,838
4 0.7 0297 0434 ool 1.064 T.TTH 0433 11.143 13.377 14 360
5 0.412 0554 0.831 1.145 1.610 0336 11.070 12,833 15086 16.750
G [Xir{ 0.ar 1.237 1.635 2. 10,545 12.502 14.449 16.812 18 548
T 0. 0ED 1.239 1.690 2167 2513 12,007 14.067 16013 1E.4TS H.ATE
B 1.344 1.646 2180 2733 3400 13.362 15.507 17.535 ). 0 21.955
] 1.735 2088 2.700 3.325 1168 14684 16.019 10,023 21.666 &} 580
10 2,156 2.558 3.247 3.940 4.565 15087 18.307 20.483 23200 25183
11 ERIE] 3053 3.816 4575 5.5TE 17.275 10,675 21920 24725 26757
12 3.074 3471 4.4 5.226 G0 18.548 21.026 23.337 26.217 25.300
13 3565 4107 5.009 5.802 7042 19.812 22 362 24.T36 27.GER 20,819
14 4075 4. GE0 5.629 6.571 7.700 21.064 23685 26.119 20,141 31.319
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