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Résumé :

Cette étude traite comme sujet la prévision a court terme pour la division de I'exploration
pétroliere de la société SONATRACH. Comme nous le savons, le secteur pétrolier et gazier
est I'un des secteurs vitaux de I'économie algérienne, ot SONATRACH joue un réle crucial
dans I'amélioration des réserves et l'augmentation de la production, résultant d'une
exploration réussie et stratégique.

Pour cette étude, nous avons utilisé des outils statistiques et mathématiques pour analyser
les séries chronologiques spécifiques a notre sujet. A la fin, Nous avons comparé les deux
méthode utilsées qui étaient la méthodologie de Box-Jenkins et la méthodologie de Holt-
Winters pour déterminer la plus précise en termes de prévisions. Ces méthodes ont été
appliquées sur un échantillon de données relativement limité, couvrant une période de 42
ans de I'histoire de I'exploration pétroliére en Algerie .

La méthode la plus précise de prévision a été identifiée en comparant les résultats des
méthodes de Box-Jenkins et de Holt-Winters a I'aide du critere RMSE pour chaque série.

Les résultats de I'étude ont montré que I'utilisation de la méthodologie de Holt-Winters peut
fournir des prévisions plus précises a court terme, tout comme il peut en étre le contraire,
c'est-a-dire que les résultats préevisionnels peuvent étre plus précis en utilisant la
méthodologie de Box-Jenkins dans certains cas aussi .



La valeur ajoutée de cette eétude réside dans I'amélioration de la prévision des découvertes
pétrolieres, ainsi que I'amélioration des stratégies d'exploration et d'investissement pour
SONATRACH. Les résultats peuvent contribuer a améliorer les performances du secteur
pétrolier et a atteindre les objectifs de durabilité et de croissance durable.

Mots-clés : prévision a court terme, exploration pétroliere, méthodologie de Box-Jenkins,
méthodologie de Holt-Winters, investissement pétrolier, SONATRACH, pétrole et gaz,
réserves pétroliéres, production pétroliére.

Abstract :

This study focuses on short-term forecasting for the petroleum exploration department of
SONATRACH. As we know, the oil and gas sector is one of the vital sectors in the Algerian
economy, where SONATRACH plays a crucial role in enhancing reserves and increasing
production through successful and strategic exploration.

In this study, we employ statistical and mathematical methodologies to analyze time series
data specific to our research. A comparison was made between the Box-Jenkins
methodology and the Holt-Winters methodology to determine the most accurate forecasting
approach. The methods were applied to a relatively limited sample of 42 years of petroleum
exploration data.

The accuracy of the forecasting approach is determined by comparing the results of the Box-
Jenkins and Holt-Winters methodologies using the RMSE criterion for each time series. The
study reveals that using the Holt-Winters methodology can provide more accurate short-term
forecasting, but the opposite can be true, relying on the Box-Jenkins methodology.

The added value of this study lies in improving the prediction of discovery of the exploration
department of SONATRACH and enhance its exploration and investment strategies as well.

Short-term forecasting, petroleum exploration, SONATRACH, oil and gas sector,
reserves enhancement, production increase, statistical methodologies, mathematical
analysis, time series data, Box-Jenkins methodology, Holt-Winters methodology,
accurate forecasting, RMSE criterion, exploration department, investment strategies.
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Date_Q6/02/23 Time: 19:52
Sample: 1 43

Included observations: 43

Method: Holt-Winters No Seasonal
Original Series: MF

Forecast Series: MFSM

Parameters: Alpha 1.0000
Beta 0.0000

Sum of Squared Residuals 10808.07
Root Mean Squared Error 15.85404
End of Period Levels: Mean 47.00000
Trend -0.428571

EVIEWS et Sle alaie YU ¢yl dae ) (e : jhadl
150 Om8)sane 5585 Al g el 5 Wl agaill Clalaa i any
P Sl JSEN e asalis ) K55 Eviews12 Jleaiuls sl dolae o5
Holt-Winters gsei Jlaaiady Adal) DAY < ghad 5l gilii; (2) sady sl

2025 2024 2023 Al
45.71429 46 .14286 46.57143 )
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Box Jenkins :zisal Jlasiuly ALASILN) andll 5 ) giaal) JUaYL il >

6 siuall 2ie 3 ) shaall Y] AL J el 5 S el yY) Ally ada ; (3) JSA

Sample: 1980 2022
Included observations: 43
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.928 0.928 39.708 0.000
I 0.840 -0.157 73.020 0.000
I 0.739 -0.129 99.458 0.000
I 0.638 -0.043 119.66 0.000
I 0.518 -0.202 133.32 0.000
I 0414 0.072 142.29 0.000
I 0.298 -0.182 147.05 0.000
I 0219 0.218 149.71 0.000
I 0.135 -0.162 150.75 0.000
I 10 0.036 -0.258 150.83 0.000
I 11 -0.052 0.121 150.99 0.000
I
I
I
I
I
I
I
I
I

=
WO~ oEWN =

[ |

12 -0.101 0.098 151.64 0.000
13 -0.144 0.011 152.97 0.000
14 -0.180 -0.112 155.14 0.000
15 -0.213 -0.032 158.28 0.000
16 -0.245 -0.087 162.58 0.000
17 -0.265 -0.043 167.82 0.000
N -
18 -0.282 -0.001 173.98 0.000 d)‘A &) =
19 -0.304 0.001 181.45 0.000 A -
20 -0.305 0.102 189.30 0.000 JLS ‘?Jub

g adil) Jlaa GJL-' =

__________E':'UUUHHHH

d

: 5 shaadl JlaY) dluda JSADF shall Jsb S0 gl -

ADF LAY E0l milail) aladiuly Lad (5 siall vie du g jaall Alid) 4 ) jiin) aae (e ST
e %05 dgsine (5 siue 2ic (] 2 (3) AU zalall Abaall A 6l e adell duia 8 lialy Liad
dilany) dadll CulS 13 Cuny o 02 o Galall lail) 605158 o HUiaY daladll dpa jiud
Ll Jifis (HO) poell dpia b (i i ¢ (A sanall) A ad) Al (ga JB1 iU (4 snall)
2RY) ae zanaa (uSall g an g i e Ll gial ane g ALl )l e gas Gl (H1) dbad)

o LS il gl 5 3 ) 5Dl e 73 sail) dpanl Calill g alall olai¥) 4 sina Hliie Y Gan

3y siaall HlieY) dluls e ADF jlial gl (3) sy Jsas

¥ (aLal aie & Siwal) Ais
idll| PROB* T dadll| PROB*| T STAT
ae Ay Al STAT | ue 43 al
0,05 0,05
-3,3523| 0,0003| -551 -3,552 0,021 | -4,885 [6]
ale olatly g il
2,93 0,000| -5,57 -2,994| 0,0002| -5,038 [5]
&yl

60 Régis Bourbonnais, Econométrie, op. cit, p 251
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-1,94 0,000 -5,64 -1,94 0,396 -0,724 [4]

i 9

ple olad) (g

EVIEWSz<L » Gla jis e aladie YL Akl slae ) (al jadll

Gl ) al amag Dstyw@jdw\szmPW\Qimﬁjusm@tﬁdihx
ele oladi) s 5 Eull (g5 il )

BOX-JENKINS 4a jla udai 1 e o) 0¥ WiSay 5 j8iee Aledid) Caaval o) any
& sall (SN 8 Alieal) DMt 5 ficall Alalidl 1305 2 ) Tl 31 Al 4l o IS (e 128

Sie 5 sdaall el dludid 5 3adl Lol ;¥ Al g 1A Tl )Y Adls isiar (4) ady SN
DMF, Js¥) 3a ) e i al)
Date: 05/30/23 Time: 14:00

Sampte(adjusted): 1981 2022

Included observations: 42 after adjustments
Partial Correlation AC

Autocorrelation

PAC Q-Stat

Prob

am oolooiBa B a Il

w gy — =y

]

0.112
0.076
0.022
0.141
-0.086
0.080
-0.263
0.017
0.100
10 -0.106
11 -0.266
12 -0.045
13 -0.059
14 -0.040
15 -0.015
16 -0.082
17 -0.036
18 0.036
19 -0.153
20 -0.117

O©CoO~NOOODS~WNLE

0.112
0.064
0.007
0.136

-0.121

0.089

-0.290

0.077
0.153

-0.204
-0.159
-0.057

0.012

-0.042

0.022

-0.019
-0.082
-0.068
-0.153
-0.020

0.5650
0.8332
0.8558
1.8278
2.1994
2.5241
6.1869
6.2027
6.7662
7.4178
11.630
11.753
11.977
12.082
12.097
12.570
12.666
12.767
14.650
15.796

0.452
0.659
0.836
0.767
0.821
0.866
0.518
0.625
0.661
0.686
0.392
0.466
0.530
0.600
0.672
0.704
0.758
0.805
0.745
0.729

EVIEWS .zl » e alaie YL uidtall slae ) (a2 jaaall

Dl g Loa s abiad Alulull 7 oalall wie ash Baad 1Al Dl Y0 Al iaie Jalas DA (g
aldl asll die (5 A & aall e calian Al el Jal Y1 AN Al ¢ 8l i, p=7
ARIMA(7 .1.0) , ARIMA o Alall o2 & Leand f (Saad) Z3lailld e 5 =7
(7.1.7), ARIMA (0 .1.7)
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D sl J sl
Laal) zilaill ¢y Jha J9a 1 (4) Ay Jgand)
PROB R? AIC z il
AR MA
0.0101 i 0.115 883  (7.1.0) ARIMA
-| 0.0046 0.134 8.36 (0.1.7) ARIMA
0.8403| 0.4446 0.138 841 (7.1.7) ARIMA

EVIEWSzU » &la A e Aie YU opiluall dlae ) (e Haadl)

z3sailly Llaia WU L o3le§ Jsanll 85 5 5Saall juleal 1885 Lgtin s Al 50 5 AN z3laill 5305 aa,y
. MF,s)siaall JaaY) dlls did ARIMA (0 .1.7)

G5 e 23 sall S LK 3 2 aAIC A cilS LS () Cua
SIS 23 gail) UK BKGEVIEWS el p Gla i Jlaaiids 3
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MFt = _0,40 Er—1 + &t
¢ aaadl) gﬁ‘ﬁ A ) A Al 3 o3
b giall dpcilly ) gal) 4y ) i) A o >

Llan) axiiins @l Jal ey Gl Uad i 81 sl cilS () Lo 46 ymae ) Caagy J5Y1 sl -
(AUl JSA (8 i sall zagaill LIJUNG-BOX

el ARIMA (0.7 .1) gasaill (B ) dledbead AIM Sl Y1 Aly dada  (5): ad ) JSl
Lo glall dpeilly 4y ) J85Y) JLEAY DMFt Alededy
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Date: 06/13/23 Time: 09:37

Sample {adjusted): 2 43

Q-statistic probabilities adjusted for 1 ARMA term

Autocorrelation Partial Correlation

AC

PAC

Q-Stat

Prob

O~NOoO O WwN B

©

10
11
12
13
14
15
16
17
18
19
20

0.168
0.051
0.005
0.045
-0.173
0.071
-0.027
0.060
0.080
-0.159
-0.258
-0.096
-0.062
-0.012
0.014
0.000
-0.062
-0.012
-0.196
-0.129

0.168
0.023
-0.007
0.045
-0.193
0.138
-0.056
0.071
0.086
-0.270
-0.152
-0.048
-0.009
0.079
-0.067
-0.036
-0.078
-0.005
-0.132
-0.083

1.2658
1.3853
1.3866
1.4846
2.9773
3.2397
3.2770
3.4736
3.8281
5.2869
9.2523
9.8177
10.061
10.070
10.084
10.084
10.364
10.375
13.464
14.866

0.239
0.500
0.686
0.562
0.663
0.773
0.838
0.872
0.809
0.508
0.547
0.611
0.688
0.756
0.814
0.847
0.887
0.763
0.731

EVIEWS .zl » e alaie YL aidlall slac ) (e : jaadll
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oanl Ua a5 58 il A sl
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Sample (adjusted): 1981 2022
Included observations: 42 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat

Prob

=

0.252 0.252 2.8691
-0.047 -0.118 2.9723
-0.076 -0.036 3.2482
0.209 0.254 5.3683
I 0.315 0.209 10.332
I 0.173 0.074 11.866
I 0.126 0.164 12.706
I -0.069 -0.137 12.967
I 9 -0.067 -0.118 13.216
I 10 -0.044 -0.133 13.329
I 11 0.039 -0.090 13.420
I 12 -0.017 -0.109 13.438
I 13 -0.012 0.064 13.446
I
I
I
I
I
I
I

TTm

]

oO~NOOThA WNPE

14 -0.091 -0.031 13.992
15 -0.083 0.049 14.463
16 -0.036 0.066 14.557
17 -0.044 -0.017 14.701
18 -0.061 -0.054 14.992
19 -0.053 0.006 15.222

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 20 -0.080 -0.123 15.753

1-------1-1;1""-1

.-.-..-.-.—..-..-.._—.._..-..-..-.."

0.090
0.226
0.355
0.252
0.066
0.065
0.080
0.113
0.153
0.206
0.267
0.338
0.414
0.450
0.491
0.557
0.617
0.663
0.708
0.732

EVIEWS .zU Sle e YU Grillall slac e 1 jaadll
a5 353l JS o) o3ef IS L Jaall 81 sall 5 sall s 51300 ol ) Alls e SO (e oS

DU 2 sl ) A8 i A5 B ll I BT i e e 1305 20 Jlae 813
Gl ) s i

181 ) LS il i Al 320 LM JGEA)- o

rellad¥) Guilad ade 4G dul )3l ARCH lasl »

EVIEWS gubix s ARCH i) cila jia 1 (5) a8 Jgandl

Heteroskedasticity Test: ARCH

F-statistic 2.682369 Prob. F(1,39) 0.1095
Obs*R-squared 2.638457 Prob. Chi-Square(1) 0.1043

EVIEWS .zl » e alaie YL aidtall slac) (e : jaadll

i ane Ale 3 ga g ade (5T) B sall Gl ailad LS 2 g5 Lgale Jeaniall gl (e cpii - -
S 50,10 b JWis) ae F-Statstic =2,68 o) Jkic b (stad ¥l Gl (uilas
: sUadB el a6l Aud 8 JARQUE-BERRA 4sibaa) jLgd) -
sUadd adall a6l JLEA) dada: (7) A JSA)
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10
Series: Residuals
Sample 1981 2022
8 Observations 42
6 Mean 1.228539
Median 1.725255
Maximum 48.04431
4 Minimum -34.84826
Std. Dev. 14.99836
5 Skewness 0.486945
l Kurtosis 4536932
0 -- - - - Jarque-Bera  5.793591
-30 -20 -10 0 10 20 30 40 50 | probability  0.0552008
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D(MF): Inverse Roots of AR/MA Polynomial(s)
1.5
1.0 1

0.5

MA roots
o
o

-1.0 ~

-1.5
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2025 2024 2023
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52.24185 38.10913 4553371 | 4 (il 3 ghaall jliaY)

54



CLEISY) il sdal) juad il et 4 ) il Suadll

EVIEWS .zt e slaie YU ¢pidldall alae ) (ya 2 jaaal

¥ Ao e g il A il i (s I3 T (10) o8 JS
(Busiaal) JliaY) Aludai)
160
140
120
100
80
60
40 N/
20

0
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

—— MF —— MFF
EVIEWS .zl » e alaie YL aidtall slac) (e : jaadll

VD Aghil) clBLAISY) aaa Aludes a3 U cunpal)

rddedeally iy a0
1980 ¢5o 53iaall 5 il 5 Sl yLai uay Tl 1) Alal) CLESY) ] o1y 5B, Aldad) Ji
2022

55



CLEISY) il sdal) juad il et 4 ) il Suadll

VD, Akhadill CULEISY) ana Aladad A gY1 Jalal
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Date: 07/24/23 Time: 15:21
Sample: 1980 2022
Included observations: 43
Method: Holt-Winters Additive Seasonal
Original Series: VDT
Forecast Series: VDTSM
Parameters: Alpha 0.4800
Beta 0.0000
Gamma 0.0000
Sum of Squared Residuals 315155.3
Root Mean Squared Error 85.61071
End of Period Levels: Mean 111.5444
Trend 4.495436
Seasonals: 2018 0.872733
Aaie Yl uidlall 2019 -6.291799 alac) (ja 1 yladll
2020 18.69919 .
EVIEWS 2021 0828781 Tl e
2022 -23.10890

: Al S8 e asilis 0 5S35 Eviews12 Jlexivly siill dlee o5 - 3aill cilabea s aay
axa Adudl Holt-Winters zged Jlariuly Addal) ABAN il giad sl il 2 (8) ady Jgand)

calaliacgy)
2025 2024 2023 )
143.7299 114.2434 116.9125 saidl)

EVIEWS gl Sla s e alaie YU Giiddall slae) (e radl)
) g A3 H8ally (3 ) i gin 5 2025 A Al A Al S G gindl JUA daizal g 30l ) Baadl
r U ) a5 Aol

Holt-Winters 48 kb Jleiuly dadtal) M <) g & 52l Al anay: (12) ad JSil
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EVIEWS .zl e alaie YL guillhall slae ) e 1 jaadll

Box Jenkins :gisal Jlaialy dphiil) culBLIISY) anay 5l @
« Al RN Ay >

6 sinsall e Apkadil) CUELESY) ALl el 5 513 Ll ) Alls iaie s (13) o8 JS
VD,

Sample: 1980 2022
Included observations: 43
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

|

W~ W N =

0.571 0.571 15.034 0.000
0.428 0.150 23.667 0.000
0.467 0.263 34.205 0.000
0.436 0.111 43.645 0.000
0.130 -0.357 44.506 0.000
0.082 -0.057 44.855 0.000
0.051 -0.096 44.995 0.000
-0.035 -0.023 45.063 0.000
-0.031 0.219 45.118 0.000
0.020 0.083 45.141 0.000
-0.038 -0.054 45.229 0.000
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U 138 (e U Ca g 81 5 (5 gina) e b Tiee e Al of Js8l LSSy L
skl g S sl Jleatiuly 13 5 Y]

4ohadil) ClBLESILY) aaa Adas A ADF Jghaall Jlgh <3 JLdd) -

ADF _shall jigh S La) il (adle Jgaa : (09) aby Jsaa

6 Sal) Aic
‘2ol 4edll PROB* T stat
0,05 x=
352 0,024 3 .829 6]
(aLC al;ﬁ\jiu\_ﬂ\ Q99
-2,933 0.023 -3.318 [5]
Culill 2 g
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EVIEWS el e slaie YU Griallall dlae) (ya ¢ jaeaal)

D DS £ 5 G s il (5 stsall e 8 jitse Aud) o LY il (g0 Dl
C =0.023
PROB = 0.02

BOX-JENKINS 48k @adat M ¥ i dlualid) ) i) (10 BaSU ) 2ay
sie Alulall el Bl W1y S LY e S Ay palad) siall Ullas DA e -
A Alinal o Mail i i Liad (5 ginnal

< 0.05 %{

| ARMA(1,0,3)/ ARMA(1,0,2) / ARMA(1.0,1) / ARMA(1,0,0)ARMA
(1,0,4)

(5,03) | ARMA(5,0,2) / ARMA (5,0,1) / ARMA  (5,0,0)ARMA
IARMA(5 ,0,4)

. L@Aﬁz\wbd‘gclw\ s 0 e
:ESJA.U‘ s >
CBLEISY) ana Abududl AiCaal) z3laill ¢ e Jgaa 1 (10 )dgaad)
. EVIEWS zeli_nll s i (e B

PROB R? AIC z3Ladll

AR| MA
0.000 - 0.328 11.895| ARMA(L,0,0)
0.06| 0.008 0.364 11.889 | ARMA(L.0,1)
0.000 | 0.865 0.329 11.94| ARMA (1,0,2)
0.0001 | 0.1084 0.358 11.89| ARMA(L0,3)
0.003| 0.051 0.449 11.762| ARMA (1,0,4)
0.543 - 0.018 1226| ARMA(5,0,0)
0.840 | 0.0009 0.242 12.058| ARMA(5,0,1)
0.844 | 0.236 0.108 12219 ARMA(5,0,2)
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0.854 | 0.002 0.242 12.073| ARMA(5,0,3)

0.941| 0.0015 0.289 12.028| ARMA (5,0,4)
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Sample: 1980 2022
Q-statistic probabilities adjusted for 1 ARMA term

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.076 -0.076 0.2695

-0.031 -0.037 0.3146 0.575
0.190 0.186 2.0597 0.357
0.356 0.400 8.3454 0.039
-0.178 -0.107 9.9605 0.041
0.008 -0.064 9.9641 0.076
0.056 -0.126 10.131 0.119
-0.084 -0.214 10.521 0.161
-0.050 0.048 10.662 0.222
10 0.091 0.148 11.150 0.266
11 -0.044 0.080 11.267 0.337
12 -0.083 0.014 11.700 0.387
13 0.024 -0.099 11.738 0.467
14 0.170 0.096 13.666 0.398
15 -0.178 -0.145 15.851 0.323
16 0.014 0.011 15.866 0.391
17 -0.093 -0.192 16.504 0.418
18 -0.024 -0.140 16.550 0.485
19 -0.122 0.011 17.740 0.473
20 -0.017 0.006 17.765 0.538
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=

o
)
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Aie e e Juy L 13 55 0a Q stat. =17.765 Asibas¥) () LS (pas lae Lo 4881 Jlae Jak
Alidl dsagare o Gani il degarall dpa i Jod Ml 5 o UaaDU 1A dabsi Y

Ot Aty Ay ) REaN) Al ja o
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Sample: 1980 2022
Included observations: 43
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

1

0.241 0.241 2.6794 0.102
0.080 0.023 2.9802 0.225
0.242 0.231 5.8146 0.121
-0.024 -0.149 5.8427 0.211
-0.081 -0.058 6.1735 0.290
-0.033 -0.060 6.2314 0.398
-0.144 -0.093 7.3406 0.394
-0.115 -0.030 8.0775 0.426
9 -0.058 -0.014 8.2670 0.507
10 -0.016 0.060 8.2812 0.601
11 -0.092 -0.101 8.7881 0.641
12 0.077 0.130 9.1535 0.690
13 0.226 0.176 12.450 0.491
14 0.071 0.002 12.785 0.544
15 -0.005 -0.114 12.787 0.619
16 -0.018 -0.132 12.811 0.687
17 -0.076 -0.037 13.242 0.720
18 -0.044 0.027 13.391 0.768
19 -0.062 0.002 13.697 0.801
20 -0.095 -0.015 14.460 0.806

O~NO A WNPRE

EVIEWSzU » Gl jaa o aldie Yo cpillall dlae) (e : jaadl)

a2 gaall JS ol Jaadl oDle | JSil) & Jiaall 81 sl 5 3l s AN Lol Y1 Al i DA (e -
Aasnall A 8 J gl Ml e (sl A Bl YT Gl e 5550 138 50,05 A8 Jlawe Ja
A )l s 5 A s 81 il o) e pasi S

:f—thiﬂ\z\ oilad ps Uiia ;\.ub.ﬂ ARCH _Wia) o
EVIEWS gt s ARCH L) cla i 1 (11) ad) Joss

Heteroskedasticity Test: ARCH

F-statistic 2.490494 Prob. F(1,40) 0.1224
Obs*R-squared 2.461745 Prob. Chi-Square(1) 0.1166

EVIEWSzeb 5 Sl jia o alaie Yl ppidlall slae) (e 1 jaiadl)

elad¥) Ll il 2 g 5 i gale. Juaniall i) (6 prob=0.12 5 F-statistic=2.49 ¢ L
Allia dga g pae gi

: sUadB el a5l Aud 8 JARQUE-BERRA 4sibaa) jLid) o

Jarque-Berra ¢Uaadl auhll a5l JLidl Jisia s (16) a8 JSa
Al CELESY) ALl
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Series: Residuals
Sample 1980 2022
Observations 43

Mean 0.900862
Median -21.01465
Maximum 299.2108
Minimum -147.0575
Std. Dev. 87.04229
Skewness 1.167389
Kurtosis 5.068200

Jarque-Bera 17.43048
Probability 0.0001648R

EVIEWSza 5 Sl jaa o alaie Yl il slhae) e 1 jaadl)

A paaall Aaiill (g SI A5 17 435 sku J-B Adbas) O Lnpha by 53 ot ¥ o Uad¥) ) i)
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VDT: Inverse Roots of AR/MA Polynomial(s)
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2025 2024 2023 <l gl
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PRX, S ana Loy ‘5l g Al s G Caagall
slludiy Ly 25
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Date: 07/26/23 Time: 21:03

Sample: 1980 2021

Included observations: 42

Method: Holt-Winters Additive Seasonal
Original Series: PX

Forecast Series: PXSM

Parameters: Alpha 1.0000
Beta 0.0000

Gamma 0.0000

Sum of Squared Residuals 7683.932
Root Mean Squared Error 13.52593
End of Period Levels: Mean 63.99286
Trend 0.653143

Seasonals: 2017 0.816500
2018 3.515857
2019 -1.607286
2020 -1.822214
2021 -0.902857

EVIEWS .zl » e alaie YL aidlall slac ) (e : jaadll
Al IS e anilis 0555 EViews12 Juexinly 5l dilae 5 o Saill Cilabea i ey
dleded Holt-Winters gised Jleaiody dliall 836N & gid 5a50 @ilds ¢ (14) ad) Joaad)

il
2025 2024 2023 Al
anil)
64.78321 64.34500 68.81500
Aae) (sa : daall

EVIEWS e Clajie e slaie Y piadlall

4_laally (3 gl i 5s 5 2025 52024 (i & Galiail 3 2023 Al JOA daual 553k ) Ladl
D AU Pl aa )y (A Al G g
Holt-Winters 4& h Jlaaialy dastal) 530 < gia <) 538 Al s : (21) ady JS&
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Sample (adjusted): 1980 2021
Included observations: 42 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

I

O©OoOoO~NOOULh WNPRE

0.881 0.881 35.018 0.000
! 0.766 -0.050 62.117 0.000
! 0.685 0.089 84.320 0.000
! 0.598 -0.071 101.71 0.000
! 0.543 0.109 116.45 0.000
! 0.483 -0.071 128.42 0.000
! 0.372 -0.234 135.71 0.000
! 0.234 -0.219 138.70 0.000
! 0.111 -0.086 139.39 0.000
! 10 0.047 0.156 139.52 0.000
! 11 -0.011 -0.069 139.53 0.000
I
I
I
I
I
I
I
I
I

|

12 -0.085 -0.113 139.97 0.000
13 -0.121 0.152 140.90 0.000
14 -0.182 -0.072 143.09 0.000
15 -0.226 0.066 146.59 0.000
16 -0.256 -0.172 151.27 0.000
17 -0.278 0.001 156.98 0.000
18 -0.297 -0.053 163.80 0.000
19 -0.328 -0.100 172.42 0.000
20 -0.340 -0.001 182.12 0.000

.I........-._-.._._..-...

Ainn

EVIEWS .zl » e alaie YU gaillhall slac ) (a1 jaadll

Sl 5 A8 Sl z A a8 el 5 (I Tl V) COllae iy o) Jaa D ) 138 Jilas g
Dshall g S jlaal I JE 13 o sSUH g (5 gl ie 5 e e Alulud) ol J 8 LSSy

it jlau) Lduda JoADF Jshaall Jsd <3 jLad) -

ADF _shaall Jlgh (S JLid) quiltiil (adle Jgaa : (15) ad) Jgta

¥ (LAl aie & Shall Aic
el PROB* | T.STAT dagdl) PROB* | T.STAT
da al i Al
0,05 0,05
-3,526 0,000 -5,96 -3,92 0,47 -2,209 [6]
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-2,936 0,000 -5,771 -2,93 0,54 -1,462 | [5]
-1,94 0,000 -5,83 -1,94 0,46 -0,751 | [4]

EVIEWSz-L » Sl i e slaie Wl gl dlae ] (a0 aadll

e ) 2y DS & 55 e Wil s 5 siuall die b e e dalldl O JLEAY) &l (e Bl -
ele sladl s gl (e <l Y1 Al

BOX-JENKINS 48 kb Gadai A e o) V) LiSay 3 jise dludid) conpal () 22y
:Glﬂ\&sdﬂ\ﬂaﬁ o

D) Al Al A el Jal Y Allag A1 Jali ) ANy dada : (23) A Jedl)

Sample (adjusted): 1981 2021
Included observations: 41 after adjustments

Autocorrelation

Partial Correlation

AC PAC

DPRX,; UJJ‘Y\ da Al (e B g Al Aie

Q-Stat  Prob

]

OOoO~NOOULD WN P

10
11
12
13
14
15
16
17
18
19
20

0.037 0.037
-0.208 -0.210
0.001 0.018
-0.102 -0.154
0.051 0.072
0.184 0.130
-0.002 0.014
-0.097 -0.049
-0.277 -0.287
-0.025 0.001
0.137 0.011
-0.132 -0.189
0.020 0.022
-0.024 -0.073
-0.047 0.097
-0.013 -0.100
0.026 -0.012
0.064 0.018
-0.068 -0.112
-0.116 -0.078

0.0589
2.0218
2.0219
2.5216
2.6481
4.3527
4.3528
4.8582
9.0768
9.1126
10.220
11.278
11.305
11.343
11.493
11.505
11.555
11.866
12.240
13.369

0.808
0.364
0.568
0.641
0.754
0.629
0.738
0.773
0.430
0.521
0.511
0.505
0.585
0.659
0.717
0.777
0.826
0.854
0.875
0.861

EVIEWSzL » cla i e alaie VG gaiddall slae) a0 juadll
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Al e ALl 5 5l Lo W15 513 Lol )¥) (e JS Ay (ala) iniall WS DS (e -
Al Alaiaall o dlaill s s Liad 5!

ARIMA ,ARIMA(2.1.9) ARIMA (0.1.2) , ARIMA(2.1.0) , ARIMA(2,1,2)
ARIMA(9.1.9) ARIMA(0.1.9), ARIMA(9.1.0), (9.1.2),
- Lgha g Al ya g GSL.&\ i dds e @

o il il i 5 ASeall r3laill cilalaa i Lid EVIEWS gelig aladiuly -

el Usad
Eisalll s >
Lill) jlasf Aledial! digaal) 7z 3adll ¢y jlBa Jg2a1 (16) Al Jgaad
PROB R AIC o

MA(P) | AR(Q) gl
0.71 0.79 0.07 8.32 ARIMA(2,1,2)
0.05 0.07 8.72 ARIMA(2.1.0)
0.03 0.07 8.27| ARIMA (0.1.2)
0.33] 05 0.12 828| ARIMA(2.1.9)
0.05 0.27 0.14 8.26 | ARIMA (9.1.2)
0.14 0.10 8.27 ARIMA(9.1.0)
0.21 0.0.7 8.29 ARIMA(0.1.9)
001| 0.73 0.11 831| ARIMA(9.L9)

EVIEWSzL » cla i e alaie VG gaiddall slae) a0 juadll

Jsaall 858l il glaall yaa s 5l 5 8l jolaal By Lgiasa Ausl 0 5 zilaill 0 ey -
PRX, 1l Jicil ARIMA (0.1.2) o sail Bliia¥L lidi o

S 23 ) A LSO EVIEWS geali s i yie Jlamind

73



CLEISY) il sdal) juad il et 4 ) il Suadll

PX, = 0&_1 + &
PXt = _0,306 &1 + Et

24;3‘393‘ i) e

Jau giall a..wull.i L'J\ﬂh\!\ a.mbé o<
axii 3 Jal a5 (anl Uad a1 sl CalS () Lo 4 jea ) Caagy J5Y) Laay)
Dl sall JSAll (8 i sall sl | JJUNG-BOX 4ibas)

wadll ARIMA (0.1.2) zasaill B sl dbeaded 513N Jalii Y1 Ad1a dada : (24) ady Jsid)
T giall dpeailly 4 ) J85Y) JLEAY VDT Abealaadly

Sample (adjusted): 1981 2022
Q-statistic probabilities adjusted for 1 ARMA term

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

! 0.139 0.139 0.8692

! -0.033 -0.053 0.9198 0.338
! 0.004 0.016 0.9204 0.631
I 0.014 0.010 0.9306 0.818
! 0.016 0.013 0.9428 0.918
! 0.059 0.058 1.1238 0.952
! -0.265 -0.288 4.8209 0.567
! -0.089 0.000 5.2498 0.630
! -0.233 -0.273 8.2787 0.407
! 10 -0.054 0.027 8.4458 0.490
! 11 0.139 0.138 9.5984 0.476
I

I

I

I

I

I

I

I

I

O©oO~NOOUA WNPRE

]

12 -0.055 -0.116 9.7865 0.550
13 -0.144 -0.047 11.101 0.520
14 0.071 0.014 11.430 0.575
15 -0.015 -0.038 11.445 0.651
16 0.032 -0.085 11.520 0.715
17 0.056 0.013 11.749 0.761
18 0.050 0.081 11.940 0.804
19 -0.044 -0.114 12.096 0.842
20 -0.099 -0.089 12.920 0.843

EVIEWSzsL Gl i e dlaie Yh gpidUall slae) (e jaadll

JS ol Laadl olef JSil 8 Jiaall 8l el I Ll W) Al aie DA G -
ASie e Ao Ju kel 3 Q stat. =12.92 4bas) o) LS 48 Jlae JAly 285 3 5aa)
Aia) dga g are o Gan Sl de el dpca jh J s il g eUaaD 3140 Ll HY)

bl Auaaitly 4 ) i) gy o
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el ARIMA (0.1.2) zasaill 31 sl Aleddead S0A Jals ) Adla ada: (25) ad JSil
Gl Al 4 ) 5 LAY Abbedy

Sample (adjusted): 1981 2022
Included observations: 42 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.241 0.241 2.6192 0.106
0.068 0.011 2.8353 0.242
0.022 0.003 2.8579 0.414
0.074 0.072 3.1277 0.537
0.170 0.145 4.5672 0.471
0.280 0.221 8.5813 0.199
0.445 0.379 19.049 0.008
! -0.056 -0.266 19.219 0.014
! -0.044 -0.024 19.328 0.023
! 10 0.020 0.005 19.351 0.036
I 11 0.038 -0.087 19.437 0.054
! 12 0.051 -0.100 19.599 0.075
I 13 0.078 -0.057 19.983 0.096
! 14 0.035 -0.098 20.061 0.128
I

I

I

I

I

I

[ L

.-..-..-.-..-..'.-..-..-..-._.__l.

©CoOo~NOOUA WNPRF

15 -0.045 0.164 20.199 0.164
16 -0.057 -0.077 20.433 0.201
17 -0.052 -0.070 20.633 0.243
18 -0.090 -0.048 21.253 0.267
19 -0.103 -0.078 22.101 0.279
20 -0.104 -0.108 23.003 0.289

EVIEWSz< 5 Sl jia o alaie Yl ppidldall slae) (e 1 jaiadl)

33al JS ) Jaad oM T IS 8 Jaall 81 sl 5 5al 5 30 el Y1 A iaie YA (e -
Gam i U il sl 5130 s W) e e dise 138 50,05 A8 Jlaa Jas o
) )1 S (s sana e ASEA 3 ga g e o it ) e ganal)

sUadY) (uilad ade A& Al Al ARCH _LER)

EVIEWS gl s ARCH i) ciba i 1 (17) a8 Jsand

Heteroskedasticity Test: ARCH

F-statistic 2.892478 Prob. F(1,39) 0.0970
Obs*R-squared 2.830857 Prob. Chi-Square(1) 0.0925

EVIEWSzL » Sla 3 e e YU cpillall dlae ) (e Haadl)
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12
Series: Residuals
10 Sample 1981 2022
Observations 42
8
Mean 1.717360
6 Median 0.267922
Maximum 34.66384
Minimum -45.41079
: Std. Dev. 14.51095
Skewness -0.521457
2 Kurtosis 5.046556
o B ] -. . .-.-
-50 -40 -30 -20 -10 Jarque-Bera  9.233105
Probability 0.0098871
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D(PRX): Inverse Roots of AR/MA Polynomial(s)
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Jaas s alall sl gainga g3 siaall HllaDU A 1 Abudall bl sl P& (e laadls -
ole olail 3 g 500 jandi Sy 38 (31 5 o 5

- Holt- Winters z3se Jleaindy dadill jlau (g sl ) ghaiy il
3 _yaisall allaall Allull Holt Winters J (s Gasalill 73 gad laDlae <l yuai 1 (19) a8 Jsaall

INVt
Sample: 1980 2022
Included observations: 43
Method: Holt-Winters Additive Seasonal
Original Series: INV
Forecast Series: INVSM
Parameters: Alpha 1.0000
Beta 0.3300
Gamma 0.0000
Sum of Squared Residuals 2675526.
Root Mean Squared Error 249.4424
End of Period Levels: Mean 563.8500
Trend -98.70437

Seasonals: 2018 9.702857
2019 47.25571
2020 73.04429
2021 -81.15286
2022 -48.85000

EVIEWS .zl » e alaie YL aidtall slac) (e : jaadll

80



CLEISY) il sdal) juad il et 4 ) il Suadll

1510 5 pemne 555 5 iy Wil sl il ey -
P AUl JSAl e il ¢S5 Eviews12 dlexiuly sl dolee o3

Al Holt-Winters gagal Jleaiedy Aliall AEN <) ghead 5ol @il 2( 20) )y gl
INV 5 raiiwall Zial)

2025 2024 2023 Al
340,7812 413,6970 474,8485 ]

EVIEWSzeb » Sl jia e alaie Yl ppidldall slae) e 1 jaadl)

Holt-Winters 48k Juialy dadl) LA &) gl @l 38 by poa 1 (31) o) JS
B alileaal) Allsal) Aludedt
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INVt 3 paiiaall dlaal) dbadad 4 5ol s ¥ Adla g S0 Jalss W) Ada dada s (32)ad JSil)
6 Shal) Aic
Sample (adjusted): 1980 2022

Included observations: 43 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

|

0.924 0.924 39.342 0.000
I 0.785 -0.473 68.408 0.000
I 0.653 0.196 89.055 0.000
! 0.548 -0.020 103.96 0.000
! 0.426 -0.350 113.20 0.000
! 0.281 -0.027 117.33 0.000
! 0.144 0.043 118.44 0.000
! 0.049 0.045 118.58 0.000
! -0.007 0.040 118.58 0.000
! 10 -0.047 0.007 118.71 0.000
! 11 -0.087 -0.070 119.16 0.000
I
I
I
I
I
I
I
I
I

|

l]llll

O©CoO~NOOOTHAWNPE

12 -0.120 -0.014 120.05 0.000
13 -0.139 -0.056 121.30 0.000
14 -0.154 -0.115 122.88 0.000
15 -0.169 0.048 124.86 0.000
16 -0.184 -0.015 127.28 0.000
17 -0.195 -0.042 130.12 0.000
18 -0.205 -0.018 133.38 0.000
19 -0.215 -0.032 137.12 0.000
20 -0.222 -0.017 141.28 0.000

EVIEWSzeb 5 Sl jyia o alaie Yl ppidldall slae) (e 1 jaiadl)

Sl 5 A8 Sl z A a8 el 5 (I Ll V) COllae iy o) Jaa D ) 138 Jilas g
Dshall g Soo jlaal I J 13 o sSUH 5 (5 gl ie 5 e e Alulud) ol J 8 LSSy

43ladil) 3 saliteaal) Adlsal) Ads Ao ADF ghaall Jlgd <03 JLd) -
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ADF_shall jisd £33 Uil gilill adda Jeaa 1 (21) A8, s
oY) AN aie 6 Simsall dic
48l | PROB*| T.STAT 48l | PROB* | T.STAT
A Al i Al
0,05 0,05
-3,54 0,0006 | -5,3223 -3,54 0,99 | -0,00083 [6]
-2,936 0,004 -3,91 -2,93 0,26 | -2,6518 [5]
-1,94 0,002 -3,69 -1,94 0,15| -1,3764 [4]

EVIEWSz<b 5 Sl jia o alaie Yl ppidldall slae) (e 1 jaadl)

Y Gl o) al 3y DS & 5 (e b5 6 sl die 3 jlsa e Aalid) () JLEAY) il e aadl -
cele olad) (s s Culi s Dyl

45,k gadai 1 e o) oY) LSy B jiise Alulud) Conpal o) any -
BOX-JENKINS

die 3 yaiiaall Alsal) Abedid A Jad) Tl W) Adlag AIAN ol J¥) AN dada 1 (33) ady Jsdl
DINV, UJJ;Y\ dajall cpe cild g Al
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Sample (adjusted): 1981 2022
Included observations: 42 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

.
I-I

|

0.425 0.425 8.1340 0.004
-0.040 -0.269 8.2068 0.017
-0.165 -0.039 9.4957 0.023
0.119 0.280 10.182 0.037

! 0.162 -0.083 11.494 0.042
! -0.047 -0.144 11.606 0.071
I -0.258 -0.105 15.131 0.034
! -0.279 -0.161 19.347 0.013
! -0.137 -0.060 20.401 0.016
I 10 -0.019 0.002 20.422 0.026
! 11 -0.072 -0.100 20.734 0.036
! 12 -0.098 0.037 21.327 0.046
! 13 -0.030 0.043 21.386 0.066
I
I
I
I
I
I
I

B __m__

O~NOO UL WN P

]

©

14 -0.017 -0.159 21.406 0.092
15 -0.012 -0.011 21.415 0.124
16 -0.033 -0.053 21.492 0.160
17 -0.011 -0.083 21.502 0.205
18 -0.002 -0.013 21.502 0.255
19 -0.020 -0.064 21.535 0.308
20 -0.043 -0.064 21.692 0.357

EVIEWSzU » Gl jae e aldie Yo cpillall dlae) (e : jaal)

GAll mie ALl 5 3ad) Lol 1y IR Tl yW) e JS Ay Galad) caiall Uldas DA (e -
Al Alaiaall el s i Liad 5]

ARIMA(L.1.0) ARIMA(1.1.1) ARIMA (0.1.1) ARIMA(L.1.7 ARIMA
(0.1.7) ARIMA(L.1.8) ARIMA(0.1.8) ARIMA(2.1.0) ARIMA(2.1.1)
ARIMA(2.17)  ARIMA(2.1.8) ARIMA(4.1.1)  ARIMA(4.1.0)

ARIMA(4.1.7) ARIMA(4.1.8)

: L@A*M\JJJGSLA.'\S\ YR L PR
IS il il Al el e ity LEEVIEWS gy plasinly
:Zagelll JLad) >

8 _yaliiadd) Adloal) Abidid diSaall gz 3laill ¢y e Jgaa 1 (22) B Jgaadl

PROB R? AIC el
MA(P) | AR(Q) zalaill
-| 0,0007 0.182 13.86 ARIMA(1.1.0)
0.35| 0514 0.219 13.86 ARIMA(1.1.1)
-] 0.002 0.206 13.83 ARIMA (0.1.1)
0.133| 0.057 0.317 13.78 ARIMA(1.1.7)
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0.04 - 0.14 13.93 ARIMA (0.1.7)
0.017| 0.0009 0.331 13.78 ARIMA(1.1.8)
0.032 - 0.217 13.88 ARIMA(0.1.8)
-| 0.826 0.001 14.06 ARIMA(2.1.0)
0.001| 087 0.206 13.882 ARIMA(2.1.1)
0.16 0.72 0.15 13.97 ARIMA(2.1.7)
0.006| 094 0.21 13.93 ARIMA(2.1.8)
0.007| 0.172 0.24 13.844 ARIMA(4.1.1)
- 0.302 0.159 14.047 ARIMA(4.1.0)
0.05 0.92 0.148 13.98 ARIMA(4.1.7)
0.008| 058 0.221 13.93 ARIMA(4.1.8)

EV|EWS@UJ.; Gla B Ao Adie WU aillall dlac) e ;)
oDlef Jsanll 83 5 5Saal) e slaall e 5 4wl 5 g8l el 188 5 Lt s Al 53 5z dlaill a5 aa,y
DINV, 4uls JA ARIMA (1.1.8) 73 seilly Lalaia¥l Lied

SIS 23 gail) AU LWISOEVIEWS el s il jie Jlesinly -

Yt == ®Yt_1 + 981,‘—1 + gt
Yt == 0,385Yt_1 - 0,56281:_1 + gt

:‘”,_3-\\9,\3\ JLal) e

; dac giall dpaailly Ay ) E5Y) Al g3 o3
aaai Gy Jal e 5 (oanl Uad a1l il () Lo 4 jea ) Caagy J5Y) Laay)
Dl JS8 G asall z35aill LIJUNG-BOX ibias)

el ARIMA (1.1.8) zagaill 31 gl dbealiad 5031 Jals M) Adla iada 134 aB ) JS&)
T giall dpuadlly 4 51 E5Y) JLEAY [NV Adedeally
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Sample (adjusted): 1981 2022
Q-statistic probabilities adjusted for 2 ARMA terms

S Juadl)

Autocorrelation

Partial Correlation

AC

PAC

Q-Stat

Prob

O~NO U~ WN

0.068

-0.089
-0.326

0.136
0.095

-0.045
-0.211
-0.127

0.027
0.109

-0.034
-0.066

0.055
0.052
0.034

-0.055

0.006

-0.031

0.008

-0.031

0.068

-0.094
-0.317

0.187
0.024

-0.162
-0.098
-0.107
-0.063

0.026

-0.080
-0.036

0.099

-0.072
-0.022

0.009

-0.011
-0.056
-0.010
-0.023

0.2071
0.5709
5.5983
6.5012
6.9511
7.0554
9.4161
10.288
10.328
11.013
11.083
11.353
11.542
11.719
11.796
12.014
12.017
12.090
12.095
12.176

0.018
0.039
0.073
0.133
0.094
0.113
0.171
0.201
0.270
0.331
0.399
0.468
0.544
0.605
0.678
0.738
0.794
0.838

EVIEWSz<b 5 Sl jia e alaie Yl ppidldall slae) (e 1 jaiadl)

ai agaal) JS o)l oMl JSall & Jiaad) L8 sall 5 5all s S0 Bl Y1 Al isie A (e -
I Ll Y A e e Jy e 135 Q stat, =12.176 abbas¥l o L &l Jlaa Jala
Alall dga g pe e pail Sl A gaall A 8 J gl a2 JUll (Uad S

Ol Al 4 ) ) A j2

0aldll ARIMA (1.1.8) gasadl (8 sl Abudead (1M B ) Al ada: (34) o) Joil
Ol Al 4 )5y Lady Aladadly
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Sample (adjusted): 1981 2022
Included observations: 42 after adjustments

13 -0.030 -0.022 6.7898 0.913
14 -0.028 -0.023 6.8427 0.941
15 -0.037 0.004 6.9357 0.959
16 -0.038 -0.010 7.0390 0.973
17 -0.046 -0.024 7.1943 0.981
18 -0.051 -0.024 7.3909 0.986
19 -0.052 -0.025 7.6070 0.990
20 -0.050 -0.014 7.8209 0.993

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
m Como 1 0.164 0.164 1.2148 0.270
| o 2 -0.031 -0.059 1.2584 0.533

N l 3 0.219 0.242 3.5355 0.316
Como 4 0.190 0.116 5.2977 0.258
o 5 0.062 0.043 5.4871 0.359
o 6 0.091 0.053 5.9112 0.433
N 7 0.001 -0.088 5.9113 0.550
w w 8 0.090 0.080 6.3536 0.608
w w 9 0.065 -0.013 6.5910 0.680
w w 10 -0.015 -0.018 6.6045 0.762
w w 11 -0.036 -0.054 6.6801 0.824
w w 12 -0.029 -0.065 6.7322 0.875
| |
| |
| |
| |
| |
| |
| |
| |

EVIEWSzU » Gl jae o aldie Y5 cpillall dlae) (e : jaal)

393l JS o TaaDl o3he ISl b Jiaad) 81 sall 5 3adl 5 SIA Dl YV AN e YA (e -
At ol MUl (Al SN B Y Gle e jdisa 138 50,05 A8 Jlawe a1 s
TR | g YT Pt SN NI ENPIPRT RPN i [ PAPLE N
e Uail oilad pic A oa ;\.ub.ﬂ ARCH _Wia) o
EVIEWS gebix & ARCH L) cla i 1 (23) pdy Jgaad)

Heteroskedasticity Test: ARCH

F-statistic 1.096997  Prob. F(1,39) 0.3014
Obs*R-squared 1.121702 Prob. Chi-Square(1) 0.2896

EVIEWSzeb 5 Sl jia e alaie Yl ppidldall slae) (e 1 jaiadl)

Gl 3ga s (il Leile Jeaniiall il @ prob F=0.30 s F-statistic=1.09 o W -
Alie a5y pae gl sUad¥) Lailas

: sUad Ladal) a6l Al )8 JARQUE-BERRA Asibaa) JLid) o

DINV, dulu e Jarque-Berrastaddl gauhal) ayjsill JLGA) dada 1 (36) ady JSA)
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o N .-
-1000  -800  -600  -400  -200 0

Gl Juadll

Mean
Median
Maximum
Minimum
Std. Dev.

Skewness
Kurtosis
L

200

400

Jarque-Bera
Probability

Series: Residuals
Sample 1981 2022
Observations 42

26.52788
19.20526
498.6826
-903.2137
214.3442
-1.504321
10.14453

105.1684
0.0000008

EVIEWSzU » cils jaa e e YU Gaddall dlae) a0 jaadll

il G S 4510516 @ L J-B dbbas) (O Lada by 558 4 ¥ elad¥) of i) e -

5% 4 simall (5 sia (30 yanal 525 0 .00 s JWisY) o) LS5 99 (5 sl Al A gaall
:5aagl) jda quglla LA o

DINV, Qb o Baa gl jda cuglia JLAd) dada: (37) b, JSl
D(INV): Inverse Roots of AR/MA Polynomial(s)

15
1.0

0.5

< ARroots 0.0
- MATroots

-0.5

-1.0

-1.5

EVIEWSzsl » &l jaa e Alaie YU Gpillall slac) e aadll
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J8) Leah s Caagl 3 5ila 2 sas Jala (ol 3_slall Jaly aii Lalaall o) oMef Sl JSAN JDa (e sl -
e 3 gaill

ym\u;f‘;\dmdssqwmwsmbcs}mm 8 Lol any
TR

O L aiiall B paiocal) dllsall (5 ghud) jglail) Abudid Slud) Jal): (38) ad) JSil)
2023412025
2,800
2,400
2,000

1,600

1,200
800

400

2023 2024 2025
— INVF ———— Actuals +2S.E.
EVIEWSzU_» Cla jie e aldie YL cpilllall dlae) e ;)
Box-Jenkinsg dsai Jlanialy Aldal) A cf ghadly gaiil) il 1 24)ad,y Jgand)

2025 2024 2023 Sl
1313.946 1292.604 710.498 PR
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EVIEWSzl_» Cla jae e aldie VU cpilllall dlae) (e : sl

INVE dabay) Ledadd) aa Ly foatial) Aludeadll ¢ 8 dada; (39) ad, JSl)

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

— INV INVF

EVIEWS .zl Sle e YU Grillall dlac) (e 1 jadll
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Holt-Winters s Box-Jenkins ¢ JS A&y jhal i) il ¢ ALl 45 i
Al JS o Alhaal) guiil) 8y jhat ¢ e Jgaa 1 (25) ady oo

RMSE = [131, & P e
15,85404 Holt-Winters MFt
14,81236 Box-Jenkins
85,61071 Holt-Winters VDt

86 ,72821 Box-Jenkins
13,5259 Holt-Winters PRXt
14,4405 Box-Jenkins
249,442 Holt-Winters INVt
215,552 Box-Jenkins
EVIEWS Gla jaae e alaie YU oridUall dlac) (e 1 jdaall
(D) idaada e

\s\(Jx\aﬁ;y@mqtgi)éﬁ‘y\agm\@u\Oﬁum;sm};zzsgﬁﬂ,; -
Alarisall (5 AV Hulaall pe L adl al gy (aldll RMSE b dagd cuilS

: @l:ul\

diadl il 5 VD, dohiil) ClLESY) aan MF, 5 siaall el dale e S duilly v/
dad pual Jaxi Cua Juadl clad 00 S (S 90 A8l ) @SN, 5 atineal)
RMSE. Jlsdl

Dot sl sgd ¥ gl 38y yk o Z LY WiSay PRX, Jis sl Jlrd Aludid dpnilly el v/
RMSE. Jbxd e jaal oo dus Junil cilad 5 05

sl dae gaage Jil (58 O (S sWs ¢ Al 5 AT U ) Lad Jea st v/
daede ST Caad) 138 b deadiiine A8y 5k JS ) ) 4 Ula g odl) 55 S Dyl
e Al 5y A g A il il all JS e ety 138 s L i 40 jlie Judlad) saaY
Lo sl 5 A 3N Dbl Al 5ol Baaetie 35k () 6 sl agall 5 55 0l
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a3l JuSldl 5 3

w5l e )0l el ke (3585 O (S Cmgiall IS g5l ooV G glil) < ekl
REAN
23 (e sp Aaliall GllaaSlall de el aa g At 1 Judlal) e Jaladll (3 5k s2e @llia o SAL jasg
Oe e 42 jlae e Lilaa Do ot 4 sind) Abulud) Liilla 88 Abudod) 3 ol ) 43 Hlall 5508 ddiay
A8 5 ge SV gdelas VI AL Hhall gl ull 46yl Cail (A1 a8 Jea s (S Aldi JS3 sadll

Ble) e dpaal ) ady Lae coaal) juald il dmgia (e ST aladiiul (Say asl ) Al il cilia g
il LISty g ) dabisadl Jal gl

sty o ylai s 4S50 g jil) CHLASLY) il (5 5 1AV Cpant daaal e A Hall sda oS53
Aaliiial) Chlad gl &2 A8) uaal) 5 A8a) sl Alial) g iall pladtiu e

O yanll iy Wiyl s cdandional) el 5l e Jalacilly Jadd gl A all o2 W Camans e 3
letle Jgoand) a3 Al i) o e aads 1as sl s Jlaa (A G lan ) sl Gl 5 analiall
elld ) ALYl (lilal) e 2 3e e (ssiat) sl i) dudls Al 2 Gaob (e Lt (S
Gl i gus 4S5 A gyl COLESILY) and ool (a8 A8 dalise () 5S5 Of ) Al Hall 528 ala
A g S 5 el <l g il POl 5 CELESTL Jlaa & Aliual) Ledlaa] s e gty )
) dadia (A Cilpia jh O Liad US 5 scibpda jil) Ll — 1

Sy A e A sl (s3al 8 5 a5 480 JISY) Lniall 150 Apa i)

laxiosal) 23y Hhll o8 0] il dglae 8 age el Aipall ans (AN Lo Al @

Lugie miye o3 Jlae s 4jle DA e 5l 48 5l Gal paad o (AN Aua il e
LalS 4o S| Ll 138 4 cuilS LSS (Root Mean Squar Error ; RMSE) Uaall
EREPARERI
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Gaand Al @l sl g Sl Al o et gaiill seaW) 5 A8 G ) oLl Cangy s pa g
Clangiall o uaall @llia a8 5l lai g dngiall o3n 4 a0t (3 Glad) ) 28U e
s Canldl a iy o agall (e A padl) gaall 8 gull Lpaladiinl oSy Al Aaliaal) 4l
Jlial s ca e g RMSE Jie 483 e aladinly 45500l Glagiall Calise ¢lal 45 )liay Jlaal)
bl Gaibiad s Al 5ol Gl e 3l 4 glaall o gl 8 ool Juzadl s ) dsgial)
paa o) Cus ClaB il A8 g g A8y & Gl dagall Jal sall (o Aiall aaa jriay caiil) dilee A
Al aaa 330 ) O ) (S cale JSG il Jalail o ja Y dabial) ciliball axe ) yady Al
) 5 ) Jalaid Aaliall 48y Hhall aladiid da jdy oColad gl 483 (s 8 a8 L O (S
Al Clagiall g 3kl e paall Al ol ddee 8 age dale Liadl & deadiud) 46y ,llls
dalial) 48 hall HUEA) agall (o Aeddiaal) A3y plally el gil) A8 il dlellats bl gl
Ohale Lea deadiiaall 43y Hall 5 A3l aas o) Jsl) Sy ¢ UL Lgiagada 5 ULl & il 43Dl
G e Fimdiel aan | AV Clia e Laoad Jlaa) (S Y 5l Adee & (lasi a5 lags
Ll Jila 8 ae Ll a5 prgil) dam deadiinall 48 jlall (5 s 3 e Jelaill A0V LY 5 ALl
Ala (848 4 g A8y Cilad g3 o J saanll dling (e Hall WIS 8 Hhail) Jasy cSlIAl ilil) s
il
Ao il 1A () A8 g Ll o) 6T ) s AY) Gkl (e AaDle SS) La 5w A8yl el
Alarisall 5 AV ulaall pe L adl pal gy paldll RMSE Wadll s gia 4 ye jliza

b LS laa gil) am g DAY (e LiiSas Ll 53 il JOA (g 2ol pal) Sla g5 — 3

eyl g A8 580 g yil) GLESEAY) anl] (sall b il Jpn WLEEL ) Al ol Jle 2Ly
A Sl il ) B (S

Oe il il Aglee 8 Ladiiuaall UL 83 ga (paeend Y 5l iy cillad) B g3 Cppaaad
LAWY and aa) 5l clbanll g Cag lall s JSE Jiai Ll (e 2ST 5 i) JLai o 48

il Jlass e g T da 5 8 Jaditl Al 5l (3 ans 5 pgall (o sdhaal pal) (S g g8 2
il lee ool e Ao goall s LalaBY) g plall 5 La Al Jal sall

Cila ) el ual sl (AT Cliagie CilaSiU) Juad) (il o Al Gliagia aladiu) 3
o= ibaa) oSN Ly 5 Adlaia ) 2 dail) Jia sl all 8 deddial) Ciliagiall

Al Clua gl 5 A jall I a8 ity @) pal e ASpd o cilua gl g il 7158 4
Aoa) i)l ) el AR g gl uu&uw@wmwd\pyﬁﬂ

el Allad ) 5ai 5 gaall sl sl dulee B3 ga Gaead (S (Dlpaill 2 285 A (e

(Jeinall dalaione byl yisl 5 et glal aiad L 5 el yhai gus 48 581 5 i) LKLY
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(s il g Ul 5 @l ki gun AS 15 Lgia st G Sy 1 5 LiSaall BV (e 22l el (g dnilill
IeLc JSd
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Mull Hypothesis: MFT has a unit reot

Null Hypothesis: MFT has a unit root Exogenous: Constant, Linear Trend
Exogenous: Constant, Linear Trend Lag Length: 9 (Automatic - based on SIC, maxlag="9)
LagLength: & (Automatic - based on SIC, maxlag=9) o
t-Statistic Prob.*
t-Statistic Prob.® . .
Auvgmented Dickew-Fuller test statistic -4.885395 0.0021
Augmented Dickew-F uller test statistic -4.885395 00021 Test critical values: 1% level ~4.262735
Test critical values: 1% level 4 262735 5% level -3.552973
cog level _ac5cog73 10% lewvel -3.209642
10% level -3.209642 - -
*M acKinnon (1996) one-sided p-values.
*MacKinnon (1995) one-sided p-values.
Augmented Dickey-Fuller T est Eguation
Augmented Dickey-Fuller T est Equation Dependent Variable: D(MFT)
Dependent Variable: D(MFT) Method: Least Squares
Method: Least Squares Drate: 07/30/23 Time: 1212
Date: 07/30/23 Time: 12:12 Sample (adjusted): 1990 2022
Sample (adjusted); 1980 2022 Included observations: 33 after adjustments
Incduded cbeervations: 33 after adjustments i . o
“fariable Coefficient Std. Error t-Statistic Prob.
Wariable Coefficient Std. Error t-Statistic Prob.
MFT(-1) -0.799930 0.1637406 -4 835385 0.0004
MET (1) _0. 799580 0163748  _4 885395 0.0001 DMFT{-1}) 0.572745 0.161445 3547603 0.0019
DMFTE 1) 0572745 0161445 1 547608 0.0019 DMFTE2)) 0.399089 0.170320 2.343167 0.0290
DMET-2)) 0399089 0.170320 2343167 0.0280 DMFT-3) 0.562899 0.194500 2.894082 0.0087
DMFT-3}) 0562800 0.194500 o aoagan 0.0087 DMFT(-4}) 1.094843 0.223486 4791721 0.0004
DMFT-4}) 1004843 0228485 4791721 0.0001 DMFTES5)) 0682528 0.285488 2.390792 0.0263
DMFTI-S}) 0682538 0 285485 2 290782 00283 DMFT{-6)) 1.410795 0.304415 4 634440 0.0004
DMFTIE} 1.410795 0.302415 4 538440 0.0001 DMFT-TH 0628224 0.306457 2.049859 0.0531
DMFTITH 0628204 0.308457 2049559 0.0531 DMFT-2}) 0.939064 0.234250 3.479451 0.0022
DMFT(-8}) 0983064 0284255 3 475451 0.0022 DMFT{-8}) 1.170040 0.286003 4091012 0.0005
DMFT(-9}) 1.170040 0.286003 £.081012 0.0005 c 18.07871 g.055152 1.988821 0.0590
c 12 07971 9.055152 1996621 0.0580 @TREND 930" 0.233870 04422385 0.641447 05232
@TREND ("19807) 0.283670 0.442235 0.641447 0.5282
R-sgquared 0.697917 M ean dependent var 0895970
R-squared 0.697%17 Mean dependent var 0.696970 Adjusted R-squared 0.539683 S.D. dependent var 17 51648
Adieted D eniared N cooes © N Adenendent war 417 ciman S F nfrenressinn 14 284°9¢C Lkaike infn riterinn 2 083810
Null Hypothesis: MFT has a unit root Null Hypothesis: D(MFT) has a unit root
. Exogenous: Constant, Linear Trend
Exogenous: None Lag Length: 0 (Automatic - based on SIC. maxlag=9)
Lag Length: 0 (Automatic - based on SIC, maxlag=9) _ -
t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.513870 0.0003
Augmented Dickey-Fuller test statisfic {.724506 0.3968 Test critical values: 1% level -4.198503
Test critical values: 1% level 2621185 5% level -3.523623
5% level -1.948886 10% level -3.192902
10% level -1.611932
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
_ _ Dependent Variable: D(MFT ,2)
Augmented ch.Key-Fuller Test Equation Method: Least Squares
Dependent Variable: D{MFT) Date: 07/30/23 Time: 12:52
Method: Least Squares Sample (adjusted): 1982 2022
Date: 07/30/23 Time 12:50 Included observations: 41 after adjustments
Sample (adjusted): 1981 2022
Included observations: 42 after adjustments Variable Coefficient  Std. Error f-Statistic Prob.
Variable Coefficient  Std.Eror  t-Statistic  Prob. DMFT(-1)) -0.890476  0.161495 5513070 0.0000
C 1.675018 5.520811 0.303401 0.7632
TREND("1980" -0.064185 0221083 -0.290320 0.7731
MFT(-1) -0.027003 0.037271  -0.724506 0.4729 e ( )
R-squared 0.444491  Mean dependent var 0.219512
R-squared 0.012501 Mean dependent var 0.190476 Adjusted R-sanared N 415254 S D denendent yar 21 BRANA
A S.E. of|
9 Sum s . .
4  NullHypothesis: D(MFT) has a unit root Log lik{ Null Hypothesis: DIMFT)has a unit root
| Exogenous: Constant F.statiq CX00enous: None
[ Lag Length: O (Automatic - based on SIC, maxlag=9) Prob(F] Lag Length: 0 (Automatic - based on SIC, maxlag=9)
T t-Statistic  Prop.* t-Statistic  Prob.*
Augmented Dickey-Fuller test statisfic 5572300  0.0000 Augmented Dickey-Fuller test statistic 5642252 0.0000
— - 5
Testcriical values: 1% level -3.600987 Test critical values: 1% level 2622585
el Pyt 5% level -1.940007
o Eve - 10% level A4.611824
*MacKinnon (1996) one-sided p-values. ) )
( ) p *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation ) !
Dependent Variable: D(MFT 2) Augmented Dickey-Fuller Test Eguation
Method: Least Squares Dependent Variable: D(MFT,2)
Date: 07/30/23 Time: 12:56 Method: Least Squares
Sample (adjusted): 1982 2022 Date: 07/30/23 Time: 12:36
Included observations: 41 after adjustments Sample (adjusted): 1982 2022
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
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Mull Hypothesis: VDT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC. maxlag=9)

Mull Hypothesis: VDT has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.* t-Statistic Prob.®
Augmented Dickey-Fuller test statisfic -3.829683 0.0246 Augmented Dickey-Fuller test statistic -3.318745 0.0202
Test critical values: 1% level -4.192337 Test critical values: 1% level -3.506616
5% level -3.520787 5% level 2933158
10% level -3.191277 10% level -2 604867
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(VDT) Dependent Variable: D(VDT)
Method: Least Squares Method: Least Squares
Date: 07/30/23 Time: 21:45 Date: 07/30/23 Time: 21:49
Sample (adjusted): 1981 2022 Sample (adjusted): 1981 2022
Included observations: 42 after adjustments Included observations: 42 after adjustments
variable Coefficient  Std Eror _ tStatistic  Prob. Variable Coefficient  Std. Emor  t-Statistic  Prob.
VDT(-1) -0.558005 0145084  -3.820883  0.0005 VDT(-1) 0.428670  0.120166 -3.318745  0.0019
¢ 9989425  27.24495  0.366652  0.7159 c 4510702  19.08505  2.363474  0.0231
@TREND("1980") 2.256064 1.278929 1.764026 0.0856
R-squared 0.273842 Mean dependent var 1.071429 R-squared 0-215903  Mean dependent var 1.071429
- : : Adjusted R-squared 0.196300 S.D. dependent var 99.16619
Adjusted R-squared 0.236603  S.D. dependent var 99.16619 S.E. of regression 88.00180  Akaike info criterion 11.85030
SE. of regression 86.64405  Akaike info criterion 11.83024 Sum squared resid 3161412  Schwar criterion 1104214
Sum squared resid 2927804 Schwaz criterion 11.95438 Log likelinood -247.0472 Hannan-Quinn criter.  11.88972
Log likelihood -245.4351  Hannan-Quinn criter. 11.87574 F_statistic 11.01407 Durbin-Watson stat 2 178053
F-statistic 7.353671  Durbin-Watson stat 2.051510 Prob(F-statistic) 0 0'01935 )
Prob(F-statistic) 0.001930 _
Null Fypothests: PRX has a unit root Null Hypothesis: PRX has a unit root
EXDgEﬁOUSi Coﬁstant. Linear Trend EXOgenOUSE Constant . _
Lag Length: 0 (Automatic - based on SIC, maxlag=9) Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.* t-Statistic Prob*
Augmented Dickey-Fuller test statistic 2200858  0.4717 Augmented Dickey-Fuller test statisfic -1.462805  0.5421
Test critical values: 1% level 4198503 Test critical values: 1%, level 3 600087
5% level -3.523623 59 level 5935001
10% level -3.192002 10% level 5 605836
*MacKinnon (1996) one-sided p-values. ] ]
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{PRX}) Augmented Dickey-Fuller Test Equation
B‘“et‘hogéhi?;s?#ares22 o Dependent Variable: D(PRX)
ate: Ime: . -
i Method: Least Squares
Sample (adjusted): 1981 2021 Date: 08/01/23 ql_‘me_ 59-55
Included observations: 41 after adjustments . X e
Sample (adjusted): 1981 2021
Variable Coefficient  Std Error  t-Statistic  Prob. Included observations: 41 after adjustments
PRX(-1) 0213288 0096517 -2200858 00332 Variable Coefficient ~ Std. Eror  t-Statistic  Prob.
o} 1572134 4421279 0355583  0.7241
@TREND("1980") 0393486 0238730 1648245 01075 PRX(-1) 0108600 (0.074308 -1462805 01515
R-squared 0.115265 Mean dependent var 0.640488 c 5526458 3.871882 1.375685 01768
Adjusted R-squared 0.068700 S.D. dependent var 14.12212
S.E. of regression 13.62839  Akaike info criterion 8.132543 R-squared 0.052013 Mean dependent var 0.640488
Sum squared resid 7057.858 Schwarz criterion 8.257927 Adjusted R-squared 0.027706  S.D. dependent var 14.12212
Log likelihood -163.7171  Hannan-Quinn criter. 8.178201 S.E. of regression 13.92511  Akaike info criterion 8.152815
Fstatistic 2475351 Durbin-Watson stat 1.727311 Sum squared resid 7562441 Schwarz criterion 8.236404
Prob{F-statistic) 0.097601 Log likelihood -165.1327  Hannan-Quinn criter. 8183254
F-statistic 21309500 Durbin-VWatson stat 1. 780761




dadlal) daild

Mull Hypothesis: PRX has a unit root MNull Hypothesis: D(PRX) has a unit root
Exogenous: None Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9) Lag Length: 0 (Automatic - hased on SIC, maxlag=9)
t-Statistic  Prob* I-Staistic  Prob”
. o Augmented Dickey-Fuller test statisiic -5.681795 0.0002
Augmented Dickey-Fuller test statistic 0.571611 0.4635 Test critical values: 19 level 4205004
Test critical values: 1% level -2.622585 5% level 3526600
5% level -1.849097 10% level -3.194611
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation EAZ?; S;T;:;”Sa SLZ}E;PRXQ}
Dependent Variable: D(PRX) Date: 08/01/23 Time: 22:56
Method: Least Squares Sample (adjusted): 1982 2021
Date: 08/01/23 Time: 22:55 Included observations: 40 after adjustments
Sample (adjusted): 1981 2021
Included observations: 41 after adjustments Variable Coefficient  Std. Error -Statistic Prob.
Variable Coefiicient ~ Std. Emor  i-Statistic ~ Prob. DPRX(1) -0.0680378 0168730  -5691705  0.0000
c -0.302594 4.901963 -0.061729 0.9511
PRX(-1) 0.024122 0.042200 0571611 05708 @TREND("™980") 0045412 0 200868 0226078 08224
R-squared 0.467825 Mean dependent var 0.546750
R-squared 0.006011  Mean dependentvar  0.640468 Adjusted R-squared 0.439050  5.D. dependent var 19.57473
Adjusted R-squared 0.006011  3.D. dependent var 1412212 S.E. of regression 14.66060 Akake info criterion 8.280254
S.E. of regression 14.07961  Akaike info criterion 8151420 Sum saguared resid 7952 621  Schwar criterion 8 408920
: : fon £103214 U Null Hypothesis: D(PRX) has a unit root
Null Hypothesis: D(PRX) has a unit root A Exogenous: None
Exogenous: Constant 1 Lag Length 0 (Automatic - based on SIC, maxiag=0
— Lag Length: 0 (Automatic - based on SIC, maxlag=9) — g gtn- 0 ¢ . g=9)
i-Statistic Prob.* 1-Statistic Prob.*
Augmented Dickey-Fuller test statistic 5771188 0.0000 Augmented Dickey-Fuller test statisic ©5.857579  0.0000
Test critical values: 1% level -3.605503 Test critical values: 1% level -2.624057
5% level 2.936942 5% level -1.949319
10% level -2 606857 10% level -1.611711
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(PRX,2) Dependent Variable: D(PRX.2)
Method: Least Squares Method: Least Squares
Date: 08/01/23 Time: 22:57 Date: 08/01/23 Time 22°58
Sample (adjusted): 1982 2021 ) ' 4085 5
Included observations: 40 after adjustments Sample (adjusted): 1982 2021
Included observations: 40 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. . -
Variable Coefficient  Std. Error  t-Statistic  Prob.
D(PRX(-1)) -0.961274 0.166564 -5.771188 0.0000
o 0673878 2 280030 0.204394 0.7701 D(PRX(-1}) -0.960802 0164595  -5.837379 0.0000
R-squared 0467090 Mean dependent var 0.546750 R-squared 0.465675  Mean dependent var 0.546750
Adjusted R-squared 0.453066 S.D. dependent var 19.57473 Adjusted R-squared 0.465875  S.D. dependent var 19.57473
S.E. of regression 14 47648  Akaike info criterion 8231635 S.E. of regression 1430597  Akaike info criterion 8183013
Sum squared resid 7963.606 Schwarz criterion 8.316079 Sum squared resid 7981.760  Schwarz criterion 8226135
Log likelihood -162.6327  Hannan-Quinn criter. 8262167 Log likelihood -162.6783  Hannan-Quinn criter. 8.199179
F-statistic 33.30661  Durbin-Watson stat 1.927449 Durbin-Watson stat 1.923702
Prob(F-statistic) 0.000001
MNull Hypothesis: INV has a unit root Mull Hypothesis: INV has a unit root
Expgenous: Constant. Linear Trend Expagenous: Constant
Lag Length: 7 (Automatic - based on SIC. maxlag=9) Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.* o
t-Statistic Prob.*
Test critical values: 1% level -.243644 Augmented Dickev-Fuller test statistic 2051878 0.2645
5% level 3544284 Test critical values: 1% level -3600987
10% level -3.204699 5% lavol 2935001
*MacKinnon (1996} one-sided o-values. 10% level -2 605836
*A N sl mnnn FAOG98Y nna_cidad novaliioe
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Mull Hypothesis: D{INV) has a unit root
Expgenous: Constant. Linear Trend
Lag Length: & (Automatic - based on SIC. maxag=9)

Null Hypothesis: INV has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.376450 0.1541
Test critical values: 1% level 2.622585
5% level -1.849097
10% level -1.611824
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INV)
Method: Least Squares
Date: 08/02/23 Time: 16:09
Sample (adjusted): 1982 2022
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
INV(-1) -0.055700 0.040467  -1.376450 01765
D{INW(-1)) 0.458250 0.143700 3.188027 0.0028
R-squared 0.220205 Mean dependent var 6170732
Adjusted R-squared 0.200210 S.D. dependent var 267 3696
S.E. of regression 2391112  Akaike info criterion 13.83929
Sum souared resid 2229793  Schwar criterion 13 92987
Mull Hypothesis: D{INV) has a unit root
Exogenous: Constant
1 Lag Length: 0 (Automatic - based on SIC, maxag=93)
t-Statistic Prob.*
Auomented Dickev-Fuller test statistic -31913598  (0.0043
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2 605836
*MacKinnon (1996} one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INV.2)
Method: Least Squares
Date: 06/02/23 Time: 18:25
Sample (adjusted): 1982 2022
Included observations: 41 after adjustments
Variable Coefficient  Std. Error t-Statistic Prab.
D{INV-11) -0.569892  0.145618 -3.913598  0.0004
C 5793076  38.22876  0.151539  0.8803
R-squared 0.281983 Mean dependent var 5.292683
Adjusted R-sguared 0263572 SD.dependentvar 2852383
SE. of regression 2447783  Akaike info criterion 13.88613
Sum squared resid 2336740,  Schwarz criterion 13.96972
1 mm Likaslibl e O CEET Hammar inme ~ritar 12 Q4 RE7

t-Statistic Prob.®
- tistic -5322393 00006
Test critical values: 1% level -1.243644
5% level -3.544284
10% lev el -3204699
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INV 2)
Method: Least Squares
Date: 08/02/23 Time: 18:24
Sample (adiusted): 1988 2022
Included observations: 35 after adjustments
Wariable Coefficient Std. Error Statistic Prob.
D{INWE-11) -2.445326 0.459441 -5.322393 0.0000
D{IMWV(-1).2) 2.044367 0.457765 4 465979 0.0001
D(INWV(-2).2) 1.827010 0.444747 4 107976 0.0004
D{INWV(-3).2) 1.6125847 0.445024 3.624407 0.0012
D{IMNV(-4},2) 1.628256 0.361587 4 503079 0.0001
D{INWV(-5).2) 1.267933 0.289112 4.385613 0.0002
D{IMNWV(-6},2) 1.797808 0.409924 4.385709 0.0002
C -221.2213 106.7703 -2.071936 0.0483
@TREMD{™980") 13.665911 4692746 2912818 0.0073
R-sguared 0.682980 Mean dependent var 7.514286
Adjusted R-squared 0585435 SD. dependentvar 308.0552
SE. of rearession 198.3467 Akaike info criterion 13.63494
Sum squared resid 1022876. Schwarz criterion 14 03489
Null Hypothesis: D{INV) has a unit root
Expagenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1611824
*MacKinnon (1996} one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DNV 2)
Method: Least Squares
Date: 08/0223 Time: 18:25
Sample (adjusted): 1982 2022
Included observations: 41 after adiustments
Variable Coefficient  Std Error  t-Statistic Prob.
D(INV{-1)) -0.569818 0.143828 -3.961798 0.0003
R-squared 0.281560 Mean dependent var 5.292683
Adjusted R-squared 0.261560 SD.dependentvar 2862383
SE. of regression 2417703 Akaike info criterion 13.83794
Simemiarad racid 70415 O mlrmrr ~ritarinm 12 7974
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Estimation du modéle [3]

Y=+ bl gy +ay
Test b=0

Processus TS @ | gy | <1 Processus DS

Vi=C4 B4y +a

Estimation du modile [2]
:".I =C+ Ii:':l|l"l 1 + ':'I.'
Testc=0

Processus DS | | Processus stationnaire |

Estimation du modiéle [1]

W= ‘ﬁ'l."r | + 4
Test g =1

o o

| Processus DS | Processus stationnaire

Schéma 1 - Siratégie simplifiée des tesis de racine unitaire

I. Cf Bourbonnais R. et Terraza M. Chapitre 5, 2010.

Eléments d’analyse des séries temporelles ® 251
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T. TABRLES FE DICKEY-FULLER!

hMModéEle [1] =ans tendance et =ans terme consiant

Maodide [2] sans tendance et avec enme oonstanit

Modile [3] aver tendance et avec lerme constant

Tables de la distribation du 1,
e Probahilisss
" 0l 002s 0as a0 040 005 0975 09
5 —EEE | -2 | —-195 | - 160 0.o2 1.33 g 1] 216
50 —I2E2 | =-225|-135 | - 161 0.5 131 ) 208
] —TED | —-24 — 135 | — L&l 0ol 1.2 [ 205 Medle [1]
50 —I258 | —-223 | -195 | - 1.& 0= 1.2 163 2.01 :
00 — 58 | -223|-195 | - 1.&T 059 1.2 152 2. 000
=n —I258 | —-223|-195 | - 1.& 0= 1.2 152 2. 00
5 375 | =-333 | -3y | - 263 | - D37 00 0% 0,72
50 — 358 |-323 | —_293 | —2460 | 040 | —003 029 i, 55
il 351 |=-317T| -89 | -25% | -D4Z2 | — 005 026 0,63 Modle [2]
50 346 | -314 | -—Z288 | -25T7 | -D4Z2 | — O 024 0,652 ) -
00 144 | -313 | -_Z2E7 | =-25T7 |-D043F | —O07 024 0,51
== 3143 | -3 12| -Z28& | -25T7 |-D44 | —O0O7T 0nz3 0,650
5 — 4 38 305|360 | =324 |- 114 | —OBO | — 05D | -0,15
50 415 |-3B0| 350 | -318 | -1.19 | —OBT | - 058 |-024
il — 40 | -373| 3245 |=-3F15 | -1.22 | —0580 | — 052 | -0I8 21 13
50 3100 | 369 | 3243 | =-313 |- 125 | —097 | — 054 | —03] Modcle [3]
00 —3108 |-368 |34 | =-313 |- 1.24 | —083 | —0O&K5 |-032
== — 66|34 | =312 | -1.25 | —05854 | — 0566 | -035
Tables de la distribation des £, e f; (best bhilatéral)
Mzl [ ] Mzl [ 3]
Constanic © Constande © Tondonce b
-1| b 5K 10 % T 5 R 109 | 9% 5 'R 10 %
% 3,41 a7 261 4. 05 A5y | 3,20 | 3,74 3725 2 BS
50 i IB9 | Z56 3,87 347 | 304 | 360 | 31E 2,81
10 31| LBS| 254 31,78 142 | 311 | 3,53 114 279
250 319 | I 253 3,74 s | 309 | 349 | 312 279
S00 318 | B3| 252 3,72 150 S0E | 5,48 111 27E
o 318 | B3| 252 3.71 158 S0E | 3,46 111 27E
I. Sowre : Faller WA fetmduchion io Sietintical Times Serier, John 'Wilsy, 1976,
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Dependent Variable: D(MFT)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05/30/23 Time: 14:47

Sample: 1981 2022

Included observations: 42
Convergence achieved after 15 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(7) -0.359856 0.133215 -2.701310 0.0101
SIGMASQ 227.1642 38.84346 5.848197 0.0000
R-squared 0.115927 Mean dependent var 0.190476
Adjusted R-squared 0.093825 S.D. dependent var 16.22402
S.E. of regression 15.44417 Akaike info criterion 8.381902
Sum squared resid 9540.897 Schwarz criterion 8.464648
Log likelihood -174.0199 Hannan-Quinn criter. 8.412232
Durbin-Watson stat 1.652016
Inverted AR Roots .78-.37i .78+.37i .19-.84i .19+.84i
-.54-.68i -.54+.68i -.86
Dependent Variable: D(MFT)
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05/30/23 Time: 14:49
Sample: 1981 2022
Included observations: 42
Convergence achieved after 15 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
MA(7) -0.405555 0.134964  -3.004903 0.0046
SIGMASQ 222.4465 35.63509 6.242345 0.0000
R-squared 0.134287 Mean dependent var 0.190476
Adjusted R-squared 0.112644 S.D. dependent var 16.22402
S.E. of regression 15.28296 Akaike info criterion 8.367751
Sum squared resid 9342.754 Schwarz criterion 8.450497
Log likelihood -173.7228 Hannan-Quinn criter. 8.398080
Durbin-Watson stat 1.650938
Inverted MA Roots .88 .55-.69i .55+.69i  -.20-.86i
-.20+.86i -.79-.38i -.79+.38i
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Dependent Variable: D(MF)

MethodT ARMA Maximum Likelihood (OPG - BHHH)

Date: 06/09/23 Time: 13:06

Sample: 2 43

Included observations: 42

Convergence achieved after 21 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(7) 0.148758 0.733165 0.202898 0.8403
MA(7) -0.545390 0.706167 -0.772325 0.4446
SIGMASQ 221.2446 41.19300 5.370927 0.0000
R-squared 0.138965 Mean dependent var 0.190476
Adjusted R-squared 0.094809 S.D. dependent var 16.22402
S.E. of regression 15.43578  Akaike info criterion 8.414347
Sum squared resid 9292.272  Schwarz criterion 8.538466
Log likelihood -173.7013 Hannan-Quinn criter. 8.459842
Durbin-Watson stat 1.665573
Inverted AR Roots .76 A7+.60i .47-.60i - A7+.74i
-.17-.74i -.69-.33i -.69+.33i
Inverted MA Roots .92 57-.72i 57+.72i -.20-.89i
-.20+.89i -.83+.40i -.83-.40i

ARCH_Test :MFt Aulull jidall g3 gaill (B gal) (adull < Ja) 15 ad 3ala

Heteroskedasticity Test: ARCH

F-statistic 2.767629 Prob. F(1,39) 0.1042
Obs*R-squared 2.716764 Prob. Chi-Square(1) 0.0993

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 08/03/23 Time: 22:34

Sample (adjusted): 1982 2022

Included observations: 41 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 169.1240 75.69299 2.234341 0.0313
RESID"2(-1) 0.257370 0.154705 1.663619 0.1042
R-squared 0.066263 Mean dependent var 227.6835
Adjusted R-squared 0.042321 S.D. dependent var 438.4534
S.E. of regression 429.0753 Akaike info criterion 15.00869
Sum squared resid 7180119. Schwarz criterion 15.09228
Log likelihood -305.6782 Hannan-Quinn criter. 15.03913
F-statistic 2.767629 Durbin-Watson stat 1.925142
Prob(F-statistic) 0.104205

VthQUA&\GSJAm#Aﬂ@AUJ,\Q@P;6‘{{)‘3&&



Dependent Variable: VDT
Method: ARMA Maximum Likelihood (BFGS)
Date: 08/01/23 Time: 14:03

Sample: 1980 2022

Included observations: 43
Convergence achieved after 3 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 100.6967 43.79437 2.299307 0.0268
AR(1) 0.562138 0.103928 5.408917 0.0000
SIGMASQ 7400.977 1421.268 5.207305 0.0000
R-squared 0.328338 Mean dependent var 102.4998
Adjusted R-squared 0.294755 S.D. dependent var 106.2133
S.E. of regression 89.19670 Akaike info criterion 11.89561
Sum squared resid 318242.0 Schwarz criterion 12.01849
Log likelihood -252.7557 Hannan-Quinn criter. 11.94092
F-statistic 9.776894 Durbin-Watson stat 2.145808
Prob(F-statistic) 0.000349
Inverted AR Roots .56
Sample: 1980 2022
Included observations: 43
Convergence achieved after 11 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
C 97.61508 63.59561 1.534934 0.1329
AR(1) 0.820326 0.150825 5.438928 0.0000
MA(1) -0.409741 0.219184 -1.869396 0.0691
SIGMASQ 7002.774 1309.606 5.347236 0.0000
R-squared 0.364476 Mean dependent var 102.4998
Adjusted R-squared 0.315590 S.D. dependent var 106.2133
S.E. of regression 87.86926  Akaike info criterion 11.88920
Sum squared resid 301119.3 Schwarz criterion 12.05303
Log likelihood -251.6177 Hannan-Quinn criter. 11.94961
F-statistic 7.455576  Durbin-Watson stat 1.958989
Prob(F-statistic) 0.000462
Inverted AR Roots .82
Inverted MA Roots 41
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Dependent Variable: VDT
Method ARMA Maximum Likelihood (BFGS)
Date: 08/01/23 Time: 14:09

Sample: 1980 2022

Included observations: 43
Convergence achieved after 7 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 100.7083 43.57966 2.310901 0.0262
AR(1) 0.577416 0.119643 4.826151 0.0000
MA(2) -0.027973 0.164592  -0.169955 0.8659
SIGMASQ 7392.087 1472.112 5.021415 0.0000
R-squared 0.329145 Mean dependent var 102.4998
Adjusted R-squared 0.277541 S.D. dependent var 106.2133
S.E. of regression 90.27873  Akaike info criterion 11.94112
Sum squared resid 317859.7 Schwarz criterion 12.10495
Log likelihood -252.7341 Hannan-Quinn criter. 12.00154
F-statistic 6.378258 Durbin-Watson stat 2.175950
Prob(F-statistic) 0.001270
Inverted AR Roots .58
Inverted MA Roots 17 =17

Sample: 1980 2022

Included observations: 43
Convergence achieved after 8 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 100.6248 41.07531 2.449764 0.0189
AR(1) 0.470104 0.103666 4534772 0.0001
MA(3) 0.232982 0.141780 1.643266 0.1084
SIGMASQ 7065.350 1587.612 4.450301 0.0001
R-squared 0.358797 Mean dependent var 102.4998
Adjusted R-squared 0.309474 S.D. dependent var 106.2133
S.E. of regression 88.26099 Akaike info criterion 11.89770
Sum squared resid 303810.1 Schwarz criterion 12.06153
Log likelihood -251.8005 Hannan-Quinn criter. 11.95811
F-statistic 7.274405 Durbin-Watson stat 2.130121
Prob(F-statistic) 0.000546
Inverted AR Roots A7
Inverted MA Roots .31-.53i .31+.53i -.62

dadlal) daild




Sample: 1980 2022

Included observations: 43
Convergence achieved after 5 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 97.90296 54.09492 1.809836 0.0780
AR(1) 0.496746 0.124335 3.995232 0.0003
MA(4) 0.442081 0.219665 2.012526 0.0511
SIGMASQ 6065.034 1092.618 5.550918 0.0000
R-squared 0.449579 Mean dependent var 102.4998
Adjusted R-squared 0.407239 S.D. dependent var 106.2133
S.E. of regression 81.77462 Akaike info criterion 11.76227
Sum squared resid 260796.5 Schwarz criterion 11.92611
Log likelihood -248.8889 Hannan-Quinn criter. 11.82269
F-statistic 10.61830 Durbin-Watson stat 2.115411
Prob(F-statistic) 0.000031
Inverted AR Roots .50
Inverted MA Roots .58+.58i .58+.58i -.58-.58i -.58-.58i
Sample: 1980 2022
Included observations: 43
Convergence achieved after 5 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
C 101.8084 30.62349 3.324521 0.0019
AR(5) 0.126248 0.205757 0.613579 0.5430
SIGMASQ 10817.59 2531.461 4.273259 0.0001
R-squared 0.018270 Mean dependent var 102.4998
Adjusted R-squared -0.030816 S.D. dependent var 106.2133
S.E. of regression 107.8374 Akaike info criterion 12.26821
Sum squared resid 465156.3 Schwarz criterion 12.39108
Log likelihood -260.7665 Hannan-Quinn criter. 12.31352
F-statistic 0.372206 Durbin-Watson stat 0.945194
Prob(F-statistic) 0.691574
Inverted AR Roots .66 .20-.63i .20+.63i -.53+.39i

-.53-.39i
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Sample: 1980 2022

Included observations: 43
Convergence achieved after 7 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 102.4974 27.92557 3.670377 0.0007
AR(5) -0.035932 0.182433 -0.196960 0.8449
MA(1) 0.446224 0.124372 3.587821 0.0009
SIGMASQ 8345.734 1858.677 4.490147 0.0001
R-squared 0.242599 Mean dependent var 102.4998
Adjusted R-squared 0.184337 S.D. dependent var 106.2133
S.E. of regression 95.92552  Akaike info criterion 12.05871
Sum squared resid 358866.5 Schwarz criterion 12.22255
Log likelihood -255.2623 Hannan-Quinn criter. 12.11913
F-statistic 4,163953 Durbin-Watson stat 1.689136
Prob(F-statistic) 0.011884
Inverted AR Roots 42+.30i .42-.30i -.16-.49i -.16+.49i
-.51
Inverted MA Roots -.45
Sample: 1980 2022
Included observations: 43
Convergence achieved after 7 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
C 101.6068 33.93851 2.993849 0.0048
AR(5) 0.037537 0.190320 0.197232 0.8447
MA(2) 0.240412 0.199828 1.203097 0.2362
SIGMASQ 9828.136 2238.160 4.391169 0.0001
R-squared 0.108066 Mean dependent var 102.4998
Adjusted R-squared 0.039456 S.D. dependent var 106.2133
S.E. of regression 104.0968 Akaike info criterion 12.21986
Sum squared resid 422609.9 Schwarz criterion 12.38369
Log likelihood -258.7270 Hannan-Quinn criter. 12.28028
F-statistic 1.575070 Durbin-Watson stat 1.182708
Prob(F-statistic) 0.210850
Inverted AR Roots 52 .16+.49i .16-.49i -.42-.30i
-.42+.30i
Inverted MA Roots -.00+.49i -.00-.49i
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Sample: 1980 2022

Included observations: 43
Convergence achieved after 8 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 99.95905 30.73150 3.252658 0.0024
AR(5) 0.035704 0.193442 0.184574 0.8545
MA(3) 0.489978 0.150172 3.262785 0.0023
SIGMASQ 8348.013 1739.971 4797787 0.0000
R-squared 0.242392 Mean dependent var 102.4998
Adjusted R-squared 0.184114 S.D. dependent var 106.2133
S.E. of regression 95.93862 Akaike info criterion 12.07300
Sum squared resid 358964.5 Schwarz criterion 12.23684
Log likelihood -255.5696 Hannan-Quinn criter. 12.13342
F-statistic 4,159267 Durbin-Watson stat 1.362632
Prob(F-statistic) 0.011944
Inverted AR Roots .51 .16-.49i 16+.491  -.42+.30i
-.42-.30i
Inverted MA Roots .39+.68i .39-.68i -.79
Sample: 1980 2022
Included observations: 43
Convergence achieved after 8 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
C 99.11131 37.65491 2.632095 0.0121
AR(5) -0.022901 0.310211 -0.073824 0.9415
MA(4) 0.589395 0.172399 3.418782 0.0015
SIGMASQ 7825.589 1631.198 4.797449 0.0000
R-squared 0.289803 Mean dependent var 102.4998
Adjusted R-squared 0.235173 S.D. dependent var 106.2133
S.E. of regression 92.88818 Akaike info criterion 12.02884
Sum squared resid 336500.3 Schwarz criterion 12.19267
Log likelihood -254.6200 Hannan-Quinn criter. 12.08925
F-statistic 5.304792 Durbin-Watson stat 1.066237
Prob(F-statistic) 0.003653
Inverted AR Roots .38+.28i .38-.28i -.15-.45i -.15+.45i
-.47
Inverted MA Roots .62+.62i .62+.62i -.62-.62i -.62-.62i
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Heteroskedasticity Test: ARCH

-
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F-statistic 2.490494 Prob. F(1,40) 0.1224
Obs*R-squared 2.461745 Prob. Chi-Square(1) 0.1166
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 08/03/23 Time: 22:50
Sample (adjusted): 1981 2022
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 5696.916 2601.508 2.189851 0.0344

RESID"2(-1) 0.242370 0.153580 1.578130 0.1224
R-squared 0.058613 Mean dependent var 7531.967
Adjusted R-squared 0.035078 S.D. dependent var 15353.50
S.E. of regression 15081.81 Akaike info criterion 22.12681
Sum squared resid 9.10E+09 Schwarz criterion 22.20956
Log likelihood -462.6631 Hannan-Quinn criter. 22.15714
F-statistic 2.490494 Durbin-Watson stat 2.010423
Prob(F-statistic) 0.122412

PRXt ddedeadly galdl) zigall) a8l EVIEWS el cila Aa 1848 3ok

Sample: 1981 2022

Included observations: 42
Convergence achieved after 11 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(2) -0.140228 0.525035 -0.267082 0.7908
MA(2) -0.185361 0.497746  -0.372401 0.7116
SIGMASQ 208.0133 36.01008 5.776530 0.0000
R-squared 0.078465 Mean dependent var 1.574762
Adjusted R-squared 0.031207 S.D. dependent var 15.20626
S.E. of regression 14.96711 Akaike info criterion 8.323391
Sum squared resid 8736.560 Schwarz criterion 8.447510
Log likelihood -171.7912 Hannan-Quinn criter. 8.368885
Durbin-Watson stat 1.575642
Inverted AR Roots -.00+.37i -.00-.37i
Inverted MA Roots 43 -.43




Sample: 1981 2022

Included observations: 42

Convergence achieved after 4 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(2) -0.309005 0.152881 -2.021217 0.0500
SIGMASQ 208.9513 32.17173 6.494873 0.0000
R-squared 0.074310 Mean dependent var 1.574762
Adjusted R-squared 0.051168 S.D. dependent var 15.20626
S.E. of regression 14.81212 Akaike info criterion 8.279995
Sum squared resid 8775.954 Schwarz criterion 8.362741
Log likelihood -171.8799 Hannan-Quinn criter. 8.310325
Durbin-Watson stat 1.593897
Inverted AR Roots -.00+.56i -.00-.56i

Sample: 1981 2022

Included observations: 42

Convergence achieved after 3 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
MA(2) -0.306809 0.136782  -2.243044 0.0305
SIGMASQ 208.5035 34.58389 6.028920 0.0000
R-squared 0.076294 Mean dependent var 1.574762
Adjusted R-squared 0.053201 S.D. dependent var 15.20626
S.E. of regression 14.79624  Akaike info criterion 8.277779
Sum squared resid 8757.148 Schwarz criterion 8.360525
Log likelihood -171.8334 Hannan-Quinn criter. 8.308109
Durbin-Watson stat 1.573196
Inverted MA Roots .55 -.55

Sample: 1981 2022

Included observations: 42

Convergence achieved after 6 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(2) -0.268273 0.162976 -1.646086 0.1078
MA(9) -0.246067 0.252999  -0.972600 0.3367
SIGMASQ 196.8678 31.77659 6.195371 0.0000
R-squared 0.127842 Mean dependent var 1.574762
Adjusted R-squared 0.083116 S.D. dependent var 15.20626
S.E. of regression 14.56061 Akaike info criterion 8.280207
Sum squared resid 8268.447 Schwarz criterion 8.404327
Log likelihood -170.8844 Hannan-Quinn criter. 8.325702
Durbin-Watson stat 1.594673
Inverted AR Roots -.00+.52i -.00-.52i
Inverted MA Roots .86 .66-.55i .66+.55i .15+.84i
.15-.84i -A43+. 741 -.43-74i -.80-.29i

-.80+.29i
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Sample: 1981 2022

Included observations: 42
Convergence achieved after 7 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(9) -0.301326 0.269318 -1.118847 0.2700
MA(2) -0.271853 0.137257 -1.980607 0.0547
SIGMASQ 192.0149 34.59402 5.550521 0.0000
R-squared 0.149341 Mean dependent var 1.574762
Adjusted R-squared 0.105718 S.D. dependent var 15.20626
S.E. of regression 14.38003 Akaike info criterion 8.262360
Sum squared resid 8064.624 Schwarz criterion 8.386480
Log likelihood -170.5096 Hannan-Quinn criter. 8.307855
Durbin-Watson stat 1.572181
Inverted AR Roots .82-.30i .82+.30i 44-76i 44+ 76i
-.15-.86i -.15+.86i -.67+.56i -.67-.56i
-.88
Inverted MA Roots 52 -52
Sample: 1981 2022
Included observations: 42
Convergence achieved after 5 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
AR(9) -0.369994 0.246610 -1.500320 0.1414
SIGMASQ 201.4152 33.58861 5.996533 0.0000
R-squared 0.107696 Mean dependent var 1.574762
Adjusted R-squared 0.085389 S.D. dependent var 15.20626
S.E. of regression 14.54256 Akaike info criterion 8.270031
Sum squared resid 8459.439 Schwarz criterion 8.352777
Log likelihood -171.6706 Hannan-Quinn criter. 8.300360
Durbin-Watson stat 1.638704
Inverted AR Roots .84+.31i .84-.31i 45+.78i .45-.78i
-.16+.88i -.16-.88i -.69-.58i -.69+.58i

-.90
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Sample: 1981 2022

Included observations: 42
Convergence achieved after 3 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
MA(9) -0.295981 0.232295 -1.274161 0.2100
SIGMASQ 208.1733 32.25359 6.454268 0.0000
R-squared 0.077757 Mean dependent var 1.574762
Adjusted R-squared 0.054700 S.D. dependent var 15.20626
S.E. of regression 14.78452  Akaike info criterion 8.291132
Sum squared resid 8743.280 Schwarz criterion 8.373878
Log likelihood -172.1138 Hannan-Quinn criter. 8.321462
Durbin-Watson stat 1.627543
Inverted MA Roots .87 .67+.56i .67-.56i .15+.86i
.15-.86i -44+.76i  -.44-76i -.82-.30i
-.82+.30i
Sample: 1981 2022
Included observations: 42
Convergence achieved after 24 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
AR(9) -0.511431 1.516940 -0.337147 0.7378
MA(9) 0.158226 1.484058 0.106617 0.9156
SIGMASQ 200.1435 40.36443 4.958414 0.0000
R-squared 0.113330 Mean dependent var 1.574762
Adjusted R-squared 0.067860 S.D. dependent var 15.20626
S.E. of regression 14.68125 Akaike info criterion 8.314013
Sum squared resid 8406.029 Schwarz criterion 8.438132
Log likelihood -171.5943 Hannan-Quinn criter. 8.359507
Durbin-Watson stat 1.636204
Inverted AR Roots .87+.32i .87-.32i .46+.80i .46-.80i
-.16+.91i -.16-.91i -71+.60i -.71-.60i
-.93
Inverted MA Roots T7+.28i 77-.28i A41+.710 A41-71i
-.14+.80i -.14-.80i -.62-.52i -.62+.52i

-.81
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Heteroskedasticity Test: ARCH

F-statistic 2.892478 Prob. F(1,39) 0.0970
Obs*R-squared 2.830857 Prob. Chi-Square(1) 0.0925
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 08/03/23 Time: 22:57
Sample (adjusted): 1982 2022
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 161.2895 70.00912 2.303835 0.0266

RESID"2(-1) 0.283703 0.166813 1.700729 0.0970
R-squared 0.069045 Mean dependent var 213.5709
Adjusted R-squared 0.045175 S.D. dependent var 412.1678
S.E. of regression 402.7504  Akaike info criterion 14.88206
Sum squared resid 6326109. Schwarz criterion 14.96565
Log likelihood -303.0823 Hannan-Quinn criter. 14.91250
F-statistic 2.892478 Durbin-Watson stat 1.872037
Prob(F-statistic) 0.096956

INVE Aedeadly Gallid) 73 gail) 0858 zall s il A 110 a8 (3ala

Sample: 1981 2022
Included observations: 42
Convergence achieved after 3 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) 0.420232 0.114970 3.655128 0.0007
SIGMASQ 55690.38 5752.339 9.681345 0.0000
R-squared 0.182322 Mean dependent var 5.380952
Adjusted R-squared 0.161880 S.D. dependent var 264.1384
S.E. of regression 241.8158 Akaike info criterion 13.86530
Sum squared resid 2338996. Schwarz criterion 13.94805
Log likelihood -289.1714 Hannan-Quinn criter. 13.89563
Durbin-Watson stat 1.703056
Inverted AR Roots 42




Sample: 1981 2022

Included observations: 42

Convergence achieved after 7 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) 0.200108 0.304257 0.657693 0.5146
MA(1) 0.313954 0.332616 0.943894 0.3510
SIGMASQ 53141.32 5995.267 8.863879 0.0000
R-squared 0.219749 Mean dependent var 5.380952
Adjusted R-squared 0.179736 S.D. dependent var 264.1384
S.E. of regression 239.2261 Akaike info criterion 13.86779
Sum squared resid 2231935. Schwarz criterion 13.99191
Log likelihood -288.2236 Hannan-Quinn criter. 13.91328
Durbin-Watson stat 1.909375
Inverted AR Roots .20
Inverted MA Roots =31

Sample: 1981 2022

Included observations: 42

Convergence achieved after 4 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
MA(1) 0.438465 0.132944 3.298116 0.0020
SIGMASQ 54043.57 5911.316 9.142393 0.0000
R-squared 0.206501 Mean dependent var 5.380952
Adjusted R-squared 0.186664 S.D. dependent var 264.1384
S.E. of regression 238.2137 Akaike info criterion 13.83574
Sum squared resid 2269830. Schwarz criterion 13.91849
Log likelihood -288.5506 Hannan-Quinn criter. 13.86607
Durbin-Watson stat 1.814045
Inverted MA Roots -.44

Sample: 1981 2022

Included observations: 42

Convergence achieved after 7 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) 0.430795 0.147116 2.928272 0.0057
MA(7) -0.500493 0.326921  -1.530930 0.1339
SIGMASQ 46470.15 6649.016 6.989026 0.0000
R-squared 0.317699 Mean dependent var 5.380952
Adjusted R-squared 0.282709 S.D. dependent var 264.1384
S.E. of regression 223.7069 Akaike info criterion 13.78017
Sum squared resid 1951746. Schwarz criterion 13.90429
Log likelihood -286.3835 Hannan-Quinn criter. 13.82566
Durbin-Watson stat 1.676638
Inverted AR Roots 43
Inverted MA Roots 91 .56+.71i .56-.71i -.20-.88i

-.20+.88i -.82-.39i -.82+.39i
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Sample: 1981 2022

Included observations: 42
Convergence achieved after 5 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
MA(7) -0.436564 0.206571 -2.113389 0.0409
SIGMASQ 57971.89 7772513 7.458577 0.0000
R-squared 0.148823 Mean dependent var 5.380952
Adjusted R-squared 0.127544  S.D. dependent var 264.1384
S.E. of regression 246.7194  Akaike info criterion 13.93607
Sum squared resid 2434819. Schwarz criterion 14.01881
Log likelihood -290.6574 Hannan-Quinn criter. 13.96640
Durbin-Watson stat 1.130339
Inverted MA Roots .89 .55-.69i .55+.69i -.20-.87i
-.20+.87i -.80-.39i -.80+.39i
Sample: 1981 2022
Included observations: 42
Convergence achieved after 6 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
AR(1) 0.385595 0.106686 3.614305 0.0009
MA(8) -0.562189 0.226276  -2.484534 0.0174
SIGMASQ 45553.26 9268.234 4914988 0.0000
R-squared 0.331161 Mean dependent var 5.380952
Adjusted R-squared 0.296861 S.D. dependent var 264.1384
S.E. of regression 221.4890 Akaike info criterion 13.78339
Sum squared resid 1913237. Schwarz criterion 13.90751
Log likelihood -286.4512 Hannan-Quinn criter. 13.82889
Durbin-Watson stat 1.775731
Inverted AR Roots .39
Inverted MA Roots .93 .66+.66i .66-.66i -.00+.93i
-.00-.93i -.66+.66i -.66+.66i -.93
Sample: 1981 2022
Included observations: 42
Convergence achieved after 8 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
MA(8) -0.563850 0.179562  -3.140136 0.0032
SIGMASQ 53270.25 9240.486 5.764875 0.0000
R-squared 0.217856 Mean dependent var 5.380952
Adjusted R-squared 0.198302 S.D. dependent var 264.1384
S.E. of regression 236.5032 Akaike info criterion 13.88897
Sum squared resid 2237350. Schwarz criterion 13.97171
Log likelihood -289.6683 Hannan-Quinn criter. 13.91929
Durbin-Watson stat 1.193053
Inverted MA Roots .93 .66-.66i .66-.66i .00+.93i
-.00-.93i -.66-.66i -.66+.66i -.93
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Sample: 1981 2022

Included observations: 42

Convergence achieved after 8 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(2) 0.025296 0.159973 0.158126 0.8752
MA(1) 0.447810 0.133064 3.365372 0.0017
SIGMASQ 54015.56 5989.673 9.018116 0.0000
R-squared 0.206913 Mean dependent var 5.380952
Adjusted R-squared 0.166241 S.D. dependent var 264.1384
S.E. of regression 241.1858 Akaike info criterion 13.88288
Sum squared resid 2268654. Schwarz criterion 14.00700
Log likelihood -288.5405 Hannan-Quinn criter. 13.92837
Durbin-Watson stat 1.823750
Inverted AR Roots .16 -.16
Inverted MA Roots -.45

Sample: 1981 2022

Included observations: 42

Convergence achieved after 4 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(2) -0.038854 0.175766  -0.221054 0.8262
SIGMASQ 68028.49 8941.986 7.607760 0.0000
R-squared 0.001167 Mean dependent var 5.380952
Adjusted R-squared -0.023804 S.D. dependent var 264.1384
S.E. of regression 267.2637 Akaike info criterion 14.06087
Sum squared resid 2857196. Schwarz criterion 14.14362
Log likelihood -293.2782 Hannan-Quinn criter. 14.09120
Durbin-Watson stat 1.115655
Inverted AR Roots -.00+.20i -.00-.20i

Sample: 1981 2022

Included observations: 42

Convergence achieved after 4 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(2) -0.071454 0.204983  -0.348583 0.7293
MA(7) -0.438822 0.311841 -1.407200 0.1673
SIGMASQ 57629.47 7740.070 7.445601 0.0000
R-squared 0.153851 Mean dependent var 5.380952
Adjusted R-squared 0.110459 S.D. dependent var 264.1384
S.E. of regression 249.1235 Akaike info criterion 13.97841
Sum squared resid 2420438. Schwarz criterion 14.10253
Log likelihood -290.5467 Hannan-Quinn criter. 14.02391
Durbin-Watson stat 1.095165
Inverted AR Roots -.00+.27i -.00-.27i
Inverted MA Roots .89 .55+.70i .55-.70i -.20-.87i

-.20+.87i -.80-.39i -.80+.39i

dadlal) daild




Sample: 1981 2022

Included observations: 42

Convergence achieved after 12 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(2) -0.011215 0.164095 -0.068344 0.9459
MA(8) -0.561897 0.194750 -2.885230 0.0063
SIGMASQ 53295.86 9335.563 5.708907 0.0000
R-squared 0.217480 Mean dependent var 5.380952
Adjusted R-squared 0.177350 S.D. dependent var 264.1384
S.E. of regression 239.5737 Akaike info criterion 13.93646
Sum squared resid 2238426. Schwarz criterion 14.06058
Log likelihood -289.6658 Hannan-Quinn criter. 13.98196
Durbin-Watson stat 1.190508
Inverted AR Roots -.00+.11i -.00-.11i
Inverted MA Roots .93 .66-.66i .66-.66i .00+.93i
-.00-.93i -.66-.66i -.66+.66i -.93

Sample: 1981 2022

Included observations: 42

Convergence achieved after 6 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(4) 0.206181 0.148502 1.388406 0.1729
MA(1) 0.475900 0.167220 2.845952 0.0070
SIGMASQ 51753.59 6067.864 8.529128 0.0000
R-squared 0.240124 Mean dependent var 5.380952
Adjusted R-squared 0.201156 S.D. dependent var 264.1384
S.E. of regression 236.0819 Akaike info criterion 13.84473
Sum squared resid 2173651. Schwarz criterion 13.96885
Log likelihood -287.7393 Hannan-Quinn criter. 13.89022
Durbin-Watson stat 1.801353
Inverted AR Roots .67 -.00+.67i  -.00-.67i -.67

Inverted MA Roots -.48
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Sample: 1981 2022

Included observations: 42
Convergence achieved after 4 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(4) 0.124230 0.118899 1.044830 0.3024
SIGMASQ 67018.31 7492.149 8.945138 0.0000
R-squared 0.015999 Mean dependent var 5.380952
Adjusted R-squared -0.008601 S.D. dependent var 264.1384
S.E. of regression 265.2720 Akaike info criterion 14.04732
Sum squared resid 2814769. Schwarz criterion 14.13006
Log likelihood -292.9937 Hannan-Quinn criter. 14.07765
Durbin-Watson stat 1.110994
Inverted AR Roots .59 .00-.59i -.00+.59i -.59
Sample: 1981 2022
Included observations: 42
Convergence achieved after 8 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
AR(4) 0.012990 0.129112 0.100610 0.9204
MA(7) -0.432559 0.215981 -2.002765 0.0522
SIGMASQ 58002.91 8364.836 6.934137 0.0000
R-squared 0.148368 Mean dependent var 5.380952
Adjusted R-squared 0.104694 S.D. dependent var 264.1384
S.E. of regression 249.9293 Akaike info criterion 13.98352
Sum squared resid 2436122. Schwarz criterion 14.10764
Log likelihood -290.6540 Hannan-Quinn criter. 14.02902
Durbin-Watson stat 1.127492
Inverted AR Roots .34 .00+.34i  -.00-.34i -.34
Inverted MA Roots .89 .55-.69i .55+.69i  -.20-.86i
-.20+.86i -.80-.38i -.80+.38i
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Sample: 1981 2022

Included observations: 42
Convergence achieved after 7 iterations
Coefficient covariance computed using outer product of gradients
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Variable Coefficient Std. Error t-Statistic Prob.
AR(4) 0.076525 0.138873 0.551038 0.5848
MA(8) -0.561774 0.203833 -2.756053 0.0088
SIGMASQ 53033.21 9303.384 5.700422 0.0000
R-squared 0.221336 Mean dependent var 5.380952
Adjusted R-squared 0.181404 S.D. dependent var 264.1384
S.E. of regression 238.9826 Akaike info criterion 13.93141
Sum squared resid 2227395. Schwarz criterion 14.05553
Log likelihood -289.5597 Hannan-Quinn criter. 13.97691
Durbin-Watson stat 1.164126
Inverted AR Roots .53 .00+.53i -.00-.53i -.53
Inverted MA Roots .93 .66-.66i .66+.66i -.00-.93i
-.00+.93i -.66+.66i -.66+.66i -.93

INVE dedeadly aldl) B sl addil ARCH-Test L) 111 a8 (3ala

Heteroskedasticity Test: ARCH

F-statistic 1.096997 Prob. F(1,39) 0.3014
Obs*R-squared 1.121702 Prob. Chi-Square(1) 0.2896
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 08/03/23 Time: 23:01
Sample (adjusted): 1982 2022
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 39434.54 21923.70 1.798718 0.0798

RESID"2(-1) 0.166029 0.158519 1.047376 0.3014
R-squared 0.027359 Mean dependent var 46652.81
Adjusted R-squared 0.002419 S.D. dependent var 133425.3
S.E. of regression 133263.8 Akaike info criterion 26.48560
Sum squared resid 6.93E+11 Schwarz criterion 26.56919
Log likelihood -540.9548 Hannan-Quinn criter. 26.51604
F-statistic 1.096997 Durbin-Watson stat 1.972586
Prob(F-statistic) 0.301374
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Forecast: FORAGE_TERF
Actual: FORAGE_TERMINE
Forecast sample: 19802025
Adjusted sample: 1981 2025
Included observations: 45

Root Mean Squared Error 14.81236
Mean Absolute Error  10.77575
Mean Abs. Percent Error 30.62999

Theil Inequality Coef. 0.112550
0.007032
0.015585
0.977383
1.006281
28.16900

Bias Proportion

Variance Proportion

Covariance Proportion
Theil U2 Coefficient
Symmetric MAPE

VDT 4lls -

Forecast: VDTF

Actual: VDT

Forecast sample: 1980 2025

Adjusted sample: 1981 2023

Included observations: 43

Root Mean Squared Error 86.78690

63.50296

Mean Abs. Percent Error NA

0.325884

0.000510

0.283031

0.716459
NA

71.52801

Mean Absolute Error

Theil Inequality Coef.
Bias Proportion
Variance Proportion
Covariance Proportion

Theil U2 Coefficient

Symmetric MAPE

PRX alodu -
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Forecast: PRXF

Actual: PRX

Forecast sample: 1980 2025
Adjusted sample: 1981 2025
Included observations: 45

Root Mean Squared Error 14.44056
Mean Absolute Error 9.947654
Mean Abs. Percent Error 22.49362
Theil Inequality Coef. 0.136049

Bias Proportion 0.014066

Variance Proportion 0.028270

Covariance Proportion 0.957664
Theil U2 Coefficient 0.964248
Symmetric MAPE 21.52009

INV idlls -

Forecast: INVF
Actual: INV
Forecast sample: 1980 2022

Included observations: 41

Adjusted sample: 1982 2022

Root Mean Squared Error 216.7702

Mean Absolute Error 133.6161

\ Mean Abs. Percent Error 25.11499
Theil Inequality Coef. 0.116765

(- Bias Proportion 0.016150

Variance Proportion 0.001054

Covariance Proportion 0.982796

Theil U2 Coefficient 1.104164

2020 Symmetric MAPE 26.53493




