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Abstract:

This study aims to forecast the demand for electricity and estimate the effect of individuals’
electricity use behavior and their income level in predicting the demand for electricity in the family
sector of the city of Ouargla in order to determine the most important factors influencing the adoption
of electrical energy saving measures. The study relied on a monthly time series of electricity
consumption from the period 1/1/2014 until 21/31/2019 to predict the amount of consumption for the
years 2020 and 2021 using the Box-Jenkins methodology and using the statistical programs Eviews v.12
and Gretel, in addition to a data set collected through The questionnaire form was distributed to (110)
families in the city of Ouargla, along with quarterly household electricity consumption data for the year
2021, which was obtained from the Electricity and Gas Distribution Corporation in the state of Ouargla.
A set of statistical tools were also used to analyze data and test hypotheses using the Spss v.22 program.
The results of the study showed that the forecast curve for household demand for electricity in Ouargla
State takes an upward trend in the short term. The results also showed an average level of electricity
rationalization behavior among families in the city of Ouargla. The results of multiple regression showed
that the behavior of using energy-saving lamps and household appliances, income level, size of the
dwelling, number of electrical appliances, and educational level are important predictive factors in
models of electricity demand in the family sector of the city of Ouargla. Therefore, responsible
authorities must make more efforts to educate consumers about the importance of using lighting and
energy-saving devices, and families in the state must make their usual behavior more responsible and
sustainable when using electricity.

Keywords: forecasting electricity demand, electricity consumption, energy efficiency, consumer
behavior, income level, Algeria, Ouargla state.

Classification JEL : C22, C91, Q48, D31, Q47, Q41
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! BP Statistical Review of World Energy(2014), 63rd edition, p :6.

2 Zhour Abada, Malek Bouharkat, Study of management strategy of energy resources in Algeria, Energy Report,
Vo : 4,2018, P: 2. https://www.sciencedirect.com/science/article/pii/S2352484717300252?via%3Dihub
12/10/2020

3 Bilan Energétique National 2019, Ministére de I’Energie, Edition 2020, p : 12.
https://www.energy.gov.dz/Media/galerie/bilan_energetique national 2019 _5f7b107553bcd.pdf
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2 Arezki Benali, Consommation et production d’énergie : Le bilan de I’année 2019. https://www.algerie-
eco.com/2020/12/24/consommation-et-production-denergie-le-bilan-de-lannee-2019 22/3/2021
3 Jekaterina Grigorjeva, STARTING A NEW CHAPTER IN EU-ALGERIA ENERGY RELATIONS A
PROPOSAL FOR A TARGETED COOPERATION, POLICY PAPER 173, 30 SEPTEMBER 2016, P :7.
https://www.researchgate.net/profile/Jekaterina_Grigorjeva/publication/308887031 STARTING A NEW_CH
APTER IN_EUALGERIA ENERGY RELATIONS A _PROPOSAL FOR_A TARGETED COOPERATIO
N/links/57f4b3ca08ae91dea a5b57aa/STARTING-A-NEW-CHAPTER-IN-EU-ALGERIA-ENERGY -
RELATIONS-A-PROPOSAL-FOR-A-TARGETED-COOPERATION.pdf?origin=publication_detail 15/8/2019
4 Selon le bilan annuel du secteur de I’énergie : La hausse de la consommation maintient la pression sur la
production.  https://www.elwatan.com/edition/economie/la-hausse-de-la-consommation-maintient-la-pression-
sur-la-production-24-12-2020 7/2/2021
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1 Sophia Antipolis 2011, Indicateurs de maitrise de I’énergie dans les pays de la rive sud de la Méditerranée,
Rapport final de I’ Algérie APRUE, Plan Bleu Centre d’Activités Régionales, p :10.
https://planbleu.org/sites/default/files/publications/5-2-fr rapport indicateurs algerie.pdf 2/7/2020

2 Consommation de carburants sur le marché national, année 2019, AUTORITE DE REGULATION DES
HYDROCARBURES, MINISTERE DE L’ENERGIE. http://www.arh.gov.dz/pdf/Note-de-synthese-2019-
final.pdf 23/3/2021

3 BILAN ENERGETIQUE NATIONAL - ANNEE 2019, MINISTERE DE ’ENERGIE, DGP/DES/SDS, Juillet
2020, p: 20. https://www.algeriabusiness.info/wp-

content/uploads/2020/11/bilan_energetique_national 2019 5f7b107553bcd.pdf
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! Liga Poznaka, Ilze Laicane, Dagnija Blumberga, Andra Blumberga, Marika Rosa 2015, Analysis of electricity
user behavior: case study based on results from extended household survey, International Scientific Conference
“Environmental and Climate Technologies — CONECT 2014”, Energy Procedia 72, 79 — 86, p : 79.
2 Sophia Antipolis 2011, Op.cit, p :10.
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# Mohammed Bouznit, Maria P. Pablo-Romero, Antonio Sanchez-Braza (2018), Residential Electricity
Consumption and Economic Growth in Algeria, Energies, 11,p :1.
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! Ministére de I’Energie, BILAN ENERGETIQUE ANNEE 2018 NATIONAL, Edition 2019, p : 22.
https://www.energy.gov.dz/Media/galerie/benational 2018-edition-2019 5dac85774bcel.pdf 15/3/2021
2 Ministére de 1’Energie, Op.cit, p : 23.
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1'S. Latreche et L. Sriti, Optimisation énergétique d’un batiment résidentiel autoproduite a Biskra a travers ses
caractéristiques matérielles, Revue des Energies Renouvelables, Vol. 21, N°3, 2018,, p :434.
file:///C:/Users/hp/Downloads/702-Article%20Text-2716-1-10-20210225.pdf

2 BILAN ENERGETIQUE NATIONAL De I’annee 2005 MINISTERE DE L'ENERGIE ET DES MINES, Mai
2006, p : 20.

3 Consommation Energétique Finale de 1’ Algérie Chiffres clés : Année 2005, Agence Nationale pour la
Promotion et la Rationalisation de 1’Utilisation de 1’Energie, Edition 2007, p : 5.
http:/www.aprue.org.dz/documents/consommation-energetique.pdf 12/8/2020
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2 H. Saibi, Geothermal Resources in Algeria, Proceedings World Geothermal Congress 2015 Melbourne,
Australia, 19-25 April 2015, P :6.
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! Bernhard Brand, Amine Boudghene Stambouli, Driss Zejli (2012), The value of dispatchability of CSP plants
in the electricity systems of Morocco and Algeria, Energy Policy, 47, p :321 .

2 A. B. Stambouli, Z. Khiat, S. Flazi, Y. Kitamura(2012), A review on the renewable energy development in
Algeria: Current perspective, energy scenario and sustainability issues, Renewable and Sustainable Energy
Reviews, vol. 16, pp.4445-4460.

3 Mohammed Bouznit, Maria P. Pablo-Romero, Antonio Sanchez-Braza (2018), Op.cit, p: 1656.

4 Rébha Ghedamsi, Noureddine Settou, Abderrahmane Gouareh, Adem Khamouli, Nadia Saif, Bakhta Recioui,
Boubekker Dokkar, Modeling and forecasting energy consumption for residential buildings in Algeria using
bottom-up approach, Energy and Buildings 2016 ; 121, 309-317.
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1 Jean-Pierre Séréni, La gestion du secteur de 1’énergie en Algérie, juillet 2018.
https://www.frstrategie.org/web/documents/programmes/observatoire-du-monde-arabo-musulman-et-du-
sahel/publications/189.pdf 19/8/2020

2 Algeria DZ: Electric Power Consumption: per Capita. https:/www.ceicdata.com/en/algeria/energy-

production-and-consumption/dz-electric-power-consumption-per-capita 19/3/2021
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! Boursas Aberrahmane, Zine Labidine Mahri, ANALYSIS OF THE EFFECT OF INHABITANT BEHAVIOR
ON THE ENERGY CONSUMPTION IN THE RESIDENTIAL SECTOR IN CONSTANTINE, ALGERIA,
Journal of Engineering Technology and Applied Sciences 2019, Vol. 4, No. 3, 125-129.

2 Souhila CHERFI, L’AVENIR ENERGETIQUE DE L’ALGERIE: QUELLES SERONT LES
PERSPECTIVES DE CONSOMMATION, DE PRODUCTION ET D’EXPORTATION DU PETROLE ET DU
GAZ A L’HORIZON 2020-2030 ?, Les Cahiers du CREAD, n°96, 2011, P : 33.

3 Ménouér Boughedaoui (2015), Actions Nationales Recommandées pour 1’ Energie Durable et la Viabilité
Urbaine en Algérie, RAPPORT D’ETUDE, CLEANER ENERGY SAVING MEDITERRANEAN CITIES, p :
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25/3/2021

~ 14 ~



AP G O plad (§ galusernl LS AL SJ) Bl o Cllall a3l :JgY Jaadll

ol JST0B WLy 171404 uad Sy adla Y el e 71901 2l gl g L ey
OAN B e S pladll (3 el oSO DVl Je Gl Bal ) eha S (g 1) gl
Oy Osdl Sty DD oVt e 05 A (3 U e 3 28l oSU el ilsT L
el ey gy S 01315 BLLYN oYL o 355 ool (ol Slgin sie e ey ¢ gl
Sl 236 3 Y s V) e ddally Wgedl (lebly 50neS 3Ty O (3 (Sl g
A ) S8l Gl gy Sl et Jo T o

A1 2005 e sazald 37l (3 asl oS Blaney adl gl ok g ) (8-1) JSCall I e Lo
xw\@Ogmﬁérudﬁjftcgméﬂm9wgm>¢;hgkfgi@umgagg¢mgw¢m>¢;gjgﬂoM2017
@ a2 Sl oluall sda b5 SIS blgal) elar Wy (3l mogll ud Lok ey QU 081 e 5V
LYYy JSU 850,68 80 Y1 e il ol gabs Lo Janwgilly miscll 5l (593 wlalam) o5 lenl s 35
gt ol e sl 3 ST sied Mag Ba gl 5,091 (3 Sl Sy LA e 3ie V) Jam sde 83l
2¢ﬁngu8@Mg§%L§Toou@g§ﬂykwmqujduLuyohﬁﬂgpb

(2017 — 2005) 131 & ity gS Bdany Sl sl (8—1) Y

E{“rﬁ Fﬁ n rﬁ 2005
= o e o e

L Al = (mn;

o in (o Sems?, 70 8.548.080 aly Sl s - o 162 2l 3 s 5.745.645 SLd 51 @l -
I oobsesl 5 Lol 2 TOL Sl fas Jons - aals) 0Se JSI olsntl 6 8 TOL (St o Juos -
Ll 0,

770 s 5,030 aJill claall Jums —
175 o2 5w Slial) June Jowgze —

798 2,80 Jams —
799 aib gl ol oS Jas - ot e
L3262 s (o L gt g — i/ b 1.050 o Snal) sind) Ul IV gaonl Lo gz —
S S L] ol e S
(APRUE, 2017, p: 3) : ykeal! (APRUE, 2007, p: 4) : yal

! Sabrina SAMI-MECHERI, Djaffar SEMMAR, Abdelkader HAMID (2012), EFFICACITE ENERGETIQUE
DANS LE BATIMENT : EXPERIENCE ALGERIENNE, 2eme Congres de 1'Association Marocaine de
Thermique, p :2.

https://www.researchgate.net/publication/323485697 Efficacite_energetique dans le_batiment experience_Alg
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2 Jinlong Ouyang, Lingling Gao, Yan Yan, Kazunori Hokao, Jian Ge (2009), Effects of Improved Consumer

Behavior on Energy Conservation in the Urban Residential Sector of Hangzhou, China, Journal of Asian
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! Hocine BELAHYA , Abdelghani BOUBEKRI, Abdelouahed KRIKER, A Fast Evaluation Method for Energy
Building Consumption Based on the Design of Experiments Hocine, 2nd International Conference on Green
Energy Technology (ICGET 2017). https://iopscience.iop.org/article/10.1088/1755-1315/83/1/012025/pdf
28/12/2019

2 Nadia SAIFI, Noureddine SETTOU, Abdelghani Dokkar, Modeling and parametric studies for thermal

performance of an earth to air heat exchanger in South East Algeria, 2015 6th International Renewable Energy
Congress (IREC).

file:///C:/Users/admin/Downloads/[d0i%2010.1109 _IREC.2015.7110955]%20Saifi,%20Nadia%3B%20Settou,%

20Noureddine%3B%20Dokkar,%20Abdelghani%20--
%20[IEEE%202015%20Sixth%20International%20Renewable%20Energy%20Congress%20(IREC)%20-

%20Sousse,%20Tunisia%20(2015.3.24-2015.3.26)]1%20IREC2.pdf 29/12/2019

3 M. R. Yaiche, A. Bouhanik, S. M. A. Bekkouche, T. Benouaz (2016), A new modelling approach intended to
develop maps of annual solar irradiation and comparative study using satellite data of Algeria, JOURNAL OF
RENEWABLE AND SUSTAINABLE ENERGY 8.
https://rise.esmap.org/data/files/library/algeria/RE/RE%209.1%20Article_Yaiche solar%?20irradiation.pdf
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# Guitouni annonce une réduction de 65% du prix de I’électricité pour les wilayas du Sud : Le Gouvernement

opte pour la solution facile? https://www.algerie-eco.com/2018/08/02/guitouni-annonce-une-reduction-de-65-
du-prix-de-lelectricite-pour-les-wilayas-du-sud-le-gouvernement-opte-pour-la-solution-facile/

> Abdelmoumen .Gougui, Ahmed .Djafour, Narimane .Khelfaoui, Halima .Boutelli, Empirical Models
Validation to Estimate Global Solar Irradiance on a Horizontal Plan in Ouargla, Algeria, Technologies and
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2 BOUAMAMA WAHIBA 2013, AU SUJET DE LA POLITIQUE D’EFFICACITE ENERGETIQUE EN
ALGERIE : APPROCHE SYSTEMIQUE POUR UN DEVELOPPEMENT DURABLE CAS DE :
PROGRAMME ECO-BAT, MEMOIRE MAGISTER, UNIVERSITE ABOU-BAKR BELKAID — TLEMCEN,
FACULTE DE TECHNOLOGIE, p :12.

3 BOURSAS Abderrahmane, , p :25-26 .
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Silesia Province (Poland)—Towards a Low-Carbon Economy, Energies ; 14, 2021, p : 1.
3 Fairuz Radzi, Mohd Sayuti Hassa, Energy Efficiency and Sustainability, Affordable and Clean Energy, January

2021, p: 1. https://www.researchgate.net/publication/348718026_Energy Efficiency and Sustainability
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1 A. B. Stambouli, Z. Khiat, S. Flazi, Y. Kitamura, A review on the renewable energy development in Algeria:

Current perspective, energy scenario and sustainability issues, Renewable and Sustainable Energy Reviews, vol.
16,2012, p: 444.
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2 MODES DE CONSOMMATION ET DE PRODUCTION DURABLES EN ALGERIE : ETAT DES LIEUX,

Version finale, CNTPP, 1/09/2015, p : 25.
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2 Programme National de Développement des Energies Renouvelables et de I’Efficacité Energétique a 1’horizon
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3 Programme Eco-BAT, Une meilleure performance énergétique dans le batiment, 10-07-2012.
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4 Programme triennal d’efficacité énergétique” 2011-2013", septembre, 2013.
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Predicting Electricity Consumption in Misan Province of Iraq Using Univariate Time
Series Analysis
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Bornia (2021), Modeling the commercial electricity demand in santa catarina, using the box-jenkins
methodology, International Journal of Development Research, Vol. 11, Issue, 06, pp.48190-48197.

2 Sami A. S. AL-Farttoosi, Behzad Mansouri (2019), Predicting Electricity Consumption in Misan Province of
Iraq Using Univariate Time Series Analysis, Opcion, Vol. 35 Num: 89.
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Behavioral Economics and Energy Consumption: Behavioral Data Analysis the Role of
Attitudes and Beliefs on Household Electricity Consumption in Iran
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! Nima Norouzi, Maryam Fani, Ehsan Hashemi Bahramani, Mohammad Hossein Hemmati, Zahra Bashash
Jafarabadi (2021), Behavioral Economics and Energy Consumption: Behavioral Data Analysis the Role of
Attitudes and Beliefs on Household Electricity Consumption in Iran, Journal of Artificial Intelligence and Big
Data; 1, 1-17.

2 Shi-Yi Song, Hong Leng (2020), Modeling the Household Electricity Usage Behavior and Energy-Saving
Management in Severely Cold Regions, Energies; 13(21), pp: 5581.
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Awareness of University Students in Macau, Sustainability; 11, 1-11.
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Can behavioral intentions predict domestic electricity consumer’s actual behavior
towards energy efficiency?

! Joanna Trzgsiok, Sylwia Stupik (2019), THE IDENTIFICATION AND ANALYSIS OF THE FACTORS
AFFECTING ENERGY CONSUMER BEHAVIOUR, Prace Naukowe Uniwersytetu Ekonomicznego we
Wroctawiu, Vol: 63, N:(6), p-p:113-126.

2 Lan-Cui Liu, Gang Wu, Yue-Jun Zhang (2015), investigating the residential energy consumption behaviors in
Beijing: a survey study, Nat Hazards; 75, 243-263.

3 Jeanne Kriek, Gerrit Stols, Thembani Bukula (2013), Can behavioral intentions predict domestic electricity

consumer’s actual behavior towards energy efficiency?, Energy, Education, Science and Technology; 5(1), 189-
206.
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! Mahmut Bedir, Evert Hasselaar, L. C. M. Itard (2013), Determinants of electricity consumption in Dutch
dwellings, Energy and Buildings; 58, pp: 194-207 .
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Effects of Improved Consumer Behavior on Energy Conservation in the Urban
Residential Sector of Hangzhou China
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Implications of different income distributions for future residential energy demand in
the U.S.

Bl Jo Cllbll e dbad alamlll sl olagsd Y1 2l 6 pad ) auhall cias
) L 508 (3 Sl Bl plas (3 sl mld es IV e sl LY (3 20
tk b Al m aal el 2y 50 Laas s (GCAM)
Jl (3 G 0T gm 13l OV ade s L Blglans ST RSO 1Yy S 515 ) s ol 13] -
3 710 ans ol el Bl e Ll 065 of S ccdsll a6 Lailn T3 51y oY1 o
2100 ac
B fedlyte 835 e pile (St Bl 3 W ) Sl Bl e I3 Sl sda (5350 -
(2= 71 slasV) Gy e 09 ST 36 bl

! Jinlong Ouyang, Lingling Gao, Yan Yan, Kazunori Hokao, Jian Ge (2009), Effects of Improved Consumer
Behavior on Energy Conservation in the Urban Residential Sector of Hangzhou China, Journal of Asian
Architecture and Building Engineering, 8:1, 243-249.

2 Jon Sampedro, Gokul Iyer, Siwa Msangi, Stephanie Waldhoff, Mohamad Hejazi, James A Edmonds (2022),
Implications of different income distributions for future residential energy demand in the U.S., Environ. Res.
Lett(17), 1-15.
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Influence of Population Income on Energy Consumption and CO2 Emissions in
Buildings of Cities
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electricity consumption, Energy Policy,V: 164, pp: 112828.

2 Trene M. Zarco-Soto, Fco. Javier Zarco-Soto, Pedro J. Zarco-Perifian (2021), Influence of Population Income
on Energy Consumption and CO2 Emissions in Buildings of Cities, Sustainability; 13, 1-18.
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Electricity Use Behaviour in a High-Income Neighbourhood in Johannesburg, South
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Socio-demographic determinants of household electricity consumption: evidence from
Greece using quantile regression analysis Current Research in Environmental
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! Paige Williams, Gladman Thondhlana, Harn Wei Kua (2020), Electricity Use Behaviour in a High-Income
Neighbourhood in Johannesburg, South Africa Stephanie, Sustainability: 12, 1-19.

2 Joannis Kostakis (2020), Socio-demographic determinants of household electricity consumption: evidence from
Greece using quantile regression analysis, Volume 1, 23-30.
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Impact of Low-Income Occupant Behavior on Energy Consumption in Hot-Humid
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! Isabelina Nahmens, Alireza Joukar, Randall Cantrell (2014), Impact of Low-Income Occupant Behavior on
Energy Consumption in Hot-Humid Climates, J. Archit. Eng, 1-11.
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(LOGCMEN) aluld PP 5 ADF o)l i ollas) 15 :(5-3) Jgud!

UNIT ROOT TEST t Statistic | Prob Critical Values

Constant | -5.457730 | 0.0000 | 1% -3.544063

Augmented 5% -2.910860
Dickey-
Fuller test 10% -2.593090
Constant, | -5.035719 | 0.0006 | 1% -4.118444
linear
Trend 5% -3.486509

10% -3.171541

Constant | -5.848131 | 0.0000 | 1% -3.525618

Phillips- 5% -2.902953
Perron test

10% -2.588902

Constant, | -6.241591 | 0.0000 | 1% -4.092547

linear
Trend 5% -3.474363

10% -3.164499

(eViews12) by e slaze¥L alall slas] e - aald

Al ALl 08 U1 el Joadt 3 daslll ADF s PP pdll ddl olilasl b5 pis
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LOGCMEN akolt 0f HEGY Test skl (sodmgll jddk) jlasl g sdlly (5)gdlt (3 Lol
S5 1,63 - 5jaall aersll wlas ) maed 28l &gl Alam Y1 Acdll jlazel e (Sodomy Ll e (o9d
o Bies & LOGCMEN aldl ades %05 AWl (sgeen e 7.37 , 7.36 ,7.38 b ol e
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Bsll AW e 2JUH ALl Gl sl (4-3) S

DLOGCMEN
.6
5
4
3
2
1
.0
-1
-2
-.3
2014 2015 2016 2017 2018 2019

(eviews,v.12) msby ol 2 1yl
BDS iMaxatl jlast sl
2 G DLV e ez alas 5 Lzt 19874 Scheinkman & Dechert, Brock sk
LS (s pb 5l o BLo)l 3smg) Moty b o i) dblonag St Aladed) OF b5 & pall 2,08
Lol L) LG Sl Y Y alelld aldy e i) ) s
(DLOGCMEN) skl BDS s s 1(6-3)J 3

BDE Testtor DLOGCMEM

Date: 09019421 Time: 22:01

Sample: Z014M01 2019M12

Included observations: 72

Dimension BLOHS Statistic Std, Error —-Statistic Prob.
2 0083030 0013652 6. 814517 O 0000
3 0. 174009 0.022052 T 890581 00000
4 0. 2253025 O.OZET03 2.539390 0.0o000
5 0257674 o.0zs210 210718932 0.0000
=] 0271171 0027777 9. 752292 00000

Raw apsilon . 1959086

FPalrs within epsilon 2552.000 W-Statlstic o.yosgsg

Triples within epsilon 1198y o.0 wW-Statistic 0.554954

Dimension Cim.ny [ ) Sl o-{m=1% (1. n-{m-13% o1 n-{m-13"k
2 1005. 000 05237376 1202 000 0. Foz092 D 4943465
2 252.0000 0.5165021 AN1S56.000 0.6982325 0.242023
4 F3A6.0000 0451152 A109.000 D.694862 0233128
S G377 0000 0413636 A0G2. 000 0689510 0155962
G 555 0000 O.3TITIT 1016 000 0684175 01025686

(eviews,v.12) by e slaxeVU 2l slas] o ykeal)
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gl Al e Slalell (p abs pd ol Bbs DLyl &ty T Slstall edl 20 28y Ss alde %5
ke i)l deda) AamS glai b ¢Sl Ngaal S Of LS

oaal) T (il slasV) ale Olas Gy il 1okl Gadl dis £ 50 b Bow 35187 Las) (2020) 95,5 A ey &1 33, 1
374 -

~ 120 ~



as3 (Sgimng SMgadt Sgld oy Aoy 1Yy bSO o L Ul st 1IN Lead)

DLOGCMEN sb¢SU i)t Shgaa) lhaday 3ol 38 2181 : W1 ¢ 401
Ti5edl o OByt iy 1Y

bl U azd OF (S 5l SMA,SARAR 5 MA #3Ld) 43, 4 WS e o gl al L1 ag
I gy . DLOGCMEN i) alulell gy Jadd 3l LLEYY s e sbexsVU 3 pnadl aa)
1 K20 o DLOGCMEN 8zl abededd it dn ) Y1 35lail) 200l )1 dasall 05SS

SARMA(0,0,1)(0,1,0)'?, SARMA(1,0,0)(0,1,0)'2, SARMA(0,0,3)(0,1,0)'?,
SARMA(1,0,5)(0,1,0)!?

PRVl IE ]
Akaike cplall o 3ady B Jan (o) 3 gail] Iolizwl Mg cid M 3Ll pn 263 2300l LU ol
. Bayesian information criterion (BIC) s information criterion (AIC)

Bs M 23l Aol jules o3 1 (7-3)J g

Hannan-Quinn | Schwarz Akaike b T3l

-1.383710 -1.319954 -1.424671 | SARMAC(1,0,0) (0,1,0)'

-1.216518 -1.152761 -1.257478 | SARMA(0,0,1) (0,1,0)"?

-1.285379 -1.179119 -1.353647 | SARMA(0,0,3) (0,1,0)"?

-1.392306 -1.286045 -1.46.574 | SARMA(1,0,5) (0,1,0)"?

(eviews,v.12) ity Jo slaeVU 2l slas] e : yokead)
e e Yl sk e Bl o3l e Aol @l (7-3)dsd ek
bl OF Jlael =35adl 1 2 dasl ) Olpis Schwarz 5 Akaike (;lae 0¥ <SARMA(1,0,5)(0,1,0)"2
Ogeily = a3 ilias 8392 NSy Aol dis aad awl Ol
:J.z»‘:l\ sta.d\ °
. DLOGCMEN #uked SARMA(1,0,5) (0,1,0)"? #39adl ol (8=3)Jsd! I
SARMA(1,0,5) (0,1,0)" z3sed) i :(8=3)J g

Dependent Variable: DLOGCMEM
Method: ARMA Maximum Likelihood (OPG - BHHH)
Drate: 09M19021 Time: 22:22
Sample. 2015M07 Z2019M12
Included observations: 60
Convargence achieved anaer 34 iterations
Coefficient covariance computed using outer product of gradients
Wariable Coefiicient Std. Error t-Statistic Prob
ARCT) 09814564 0021075 46 57094 O.0o000
AT 3 -0 451255 0116361 -2.878054 o.0oo032
MAL2 ) -0.432233 0. 142099 -2.041310 000325
MALS Y 0. 220050 o.11909z2 2687409 00095
BIEMASC 0010295 O.002012 5415961 0.0000
R-squared 0522743 Mean dependentvar O 124029
Adiusted R-sguared 042280232 S.0. dependeaent var 0152289
S.E. of regression 0. 109037 Akaike info criterion -1. 450574
Sum squared resid 0653900 Sochwars criterion -1.286045
Log likelihood 48.81721 Hannan-Cwinn criter. -1.2392306
Duroin-Watson stat 1. 966870
Inverted AR Roots o8
Invarted Ma Rools Bd4-22i Bda+ 32 - 21-8671 - 21+.687i
- 51

(eviews,v.12) b, ooz : jaall
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£l gSI) SMgany 3ylilly Lho¥) phdid) oy Bjlas—1
e s>y Actual Wsﬁ\ e S ol e e ks (5—3) A’}.{.";J\ = o L
A SARMA(1,0,5)(0,1,0)'2 z3sad) oo 2,80 st 8 8,55 Lfemy Of wls 0 11s ¢ Fiitted 5584l
5yally 4oVl aludud) o w5,k 1 (5-3) YK

.6
.4
2
-3
.0
2
11—\ A A ) -.2
-.1 < \ V \/ -/
P NTAN
-.3
1 n " v 1 n " v 1 [l " 1 " nr 1 1 v
2015 2016 2017 2018 2019
Residual Actual Fitted

(eviews,v.12) mib; ol 2 : jiaall

okl 39431 S yadr—2
Fovell el spudl T el Cglie IV e Al Ehsadl il e S S6 LS
sl 3 A s S w5 23gedl eda OF (6-3) JSKadl e =Y &= SARMA(1,0,5) (0,1,0)'
LS e ) bl geal) Jadll e jlasl) 2358 OF gtz OF LiSg 03] s Sl 350l ey
Ay Yy
SARMA(1,0,5) (0,1,0)"2 z3gel sl 8™ j9dr s :(6-3) JSCad

DLOGCMEN: Inverse Roots of AR/MA Polynomaial(s)

1.5

= ARroots 0.0
- MA roots

-1 o 1

(eviews,v.12) by, ol : el
sl Zhgedl gl Blgy jasuid Ao pe WG
gl il Sl 1Sy paddl Gl 2MERy jlEea) el s e Wlas] Ll 23sedl sl oz
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2 Bl Slaag Bl aleld @l BLIYI s (7-3) JSCad

DCrate: 02/20/21 Time. 0013
Sample (adjusted) 2015M07 207912
O-statistic probabilities adjusted for 4 ARMA tarms

Avtocarrelation Fartial Correlation A PAC Q-Stat Frob
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(eviews,v.12) b, ol 2 jiaald

15 w8 LYl M ales o O Jlael (6 jazane aal) z3sed) Sy Al Of el ISl e La>d,
LU sy e JWby Ghall bsme (ol 5T 28 (gsles i) 89 ol e VT ONT L e
e Y o gl
A Sy ayyl sl sl =2

O (8-3) Kt 3 alzall Jlodl Slam Aleded 55y 30 U3V A0 3L sl D n o
o Q-STAT asla>Y aislh) PROB e Of Gy il Jis s @5 3 LUV e lelas (laxs o
ol bt pln e Blodl Ak OF am 1y Y05 AV (S5tme o 5T g K=28 sl 5yl o

2 Bl Slaag Sl aleded @ LUV s i o (8-3) JSCad

Drate. 09/20421 Time: 00:22

Sample (adjusted) 2015M01 2019M12

Included cbhservations: 80 after adjustments

Autocorrelation Fartial Correlation = P O-Stat | Frob

' ' ' ' 1 0180 0120 20392 0153
' ' ' v 2 0400 0070 26828 0261
[ [ [ I a2 0094 00688 226485 0353
[ [ 4 0329 0309 10471 0033
[ 3 ' ' 5 o212 o121 12.522 0.019
[ == v 6 0202 0.134 16.326 0.012
[ = v ! ¥ 0089 0.008 16.887 0018
' ' ' ' 8 0198 0033 196896 0012
' d ' 9 -0.066 -0.240 20011 0012
0 ' ' ' 10 0177 0100 22349 00132
[ ' ' 11 0230 0156 26382 0006
' ' ' ' 12 0020 -01687 26 414 0,009
v [ | ' 13 -0.097 -0.077 27.156 0012
' rl I:I 14 0,169 0178 29 462 0009
' ' ' ' 15 0028 -0.151 29.526 0.014
[ - [ 16 0093 0032 30267 0017
] 1 1 1 M7 0075 0088 30286 0024
' 4 ' v 18 0072 -0.055 320212 0030
' d ' ' 19 -0.053 -0.118 31075 0040
[ [ [ i 20 -0.024 0055 31.183 0053
' ' [ ' 21 -0.001 -0.0682 3I1.183 0071
0 ' ' ' 22 0100 0056 32164 00765
[ = vom o 23 -0.088 0.105 32.934 0.082
vofd o [ = ' 24 -0.063 -0.081 33.344 0.097
' ' ' ' 25 -0.084 -0162 34094 0106
' ' ' ' 26 -0.090 -0.022 34971 0112
0 0 ' ' 27 -0.100 0028 36102 0113
[ ' ' ' 28 -0.022 -0.082 36159 0139

(eviews,v.12) b, ol 2 el
ARCH ji jlu1-3

(ARCH) jlas) plaseal ¢ clas Y L5 Ol e 3l
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Heteroskedasticity Test ARCH

F-statistic 1. 906172 Prob. F(1,57}) 01728
Obhs*R-squared 1. 909208 Frob Chi-Sqguare(1) O1671

Test Equation:

Depesndent WVariaoble: RESIDYZ2

Method: Least Squares

Drate: 0920021 Time: 00:34

Sample (adjusted) 201SMO2 201312
Included observations: 59 after adjustments

“ariable Coefficient Sid. Error t-Statistic Frob.
C .oos9z23 0002572 2462910 0.0010
RESID*2(-1}) 0. 1799316 0130313 1. 2830642 01728
FR-=guared 0032359 Mean dependent var D.010876
Adjusted R-sguarsed 0.015383 S.0. dependsnt var D.016632
S.E. of regression 0016503 Akaike info criterion -5.3372032
Bum squared resid 0015524 Schwarz criterion -5. 266778
Log likelihood 159. 4475 Hannan-Cwinn criter. -5.308712
F-statistic 1.905172 Durbin-W"Watlson stat 2.022359
Prob(F-statistic) 0. 1TF2TF79

(eviews,v.12) mib; ol 2 : jiaall
Al Y1 ol I3 e M3 Jmnyg ol sl U byt Ll 01 (9-3) o3y Joad! s e Lo,
- 905 Bygall (g5rn o 5T 4 Obs*R-squared 5 F aslaxYy wilsll
i Slodt Al andall aygdl jLas1—4
Bl Yl 3y (Jarque-Bera) Ll pdswans o)l wpjoll Sl a5} s e (S
! Kurtosis s Skewness (5l falas 2ad o il $l5y (Bviews gy

Sl relel sl 1(9-3) JKa

12

Series: Residuals
0 Sample 2015M01 2019M12
Observations 60

8
Mean 0.002882
6 Median 0.020592
Maximum  0.225561
4

Minimum  -0.286342
Std. Dev. 0.105236
Skewness  -0.546159
I Kurtosis 3.312250
0.0 0.1 0.2

2
0_03. ..02. -01I Jarque-Bera 3.226650

Probability 0.199224

(eviews,v.12) mib; ol 2 : jiaall
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