2L

% * (2022 <) 02 st ¢ paldl A

N4

yglall 8,511 3L aluseisly 131 & bgysS sbg 399 Mo & Al o
2020 112008 s dueft 5581 S5 (ARFIMA)

Predicting unemployment in light of the Corona pandemic in Algeria
using long memory models (ARFIMA) during the time period from 2008 to
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Abstract

The problem of unemployment clearly expresses the existence of defects and deficits in
the economic structures, and among the manifestations of the ineffective use of human
energies, especially the youth category, as the disruption of these physical energies
creates social and security problems represented in cases of demonstrations and violence
by the unemployed ,accordingly, this study aimed to apply the autoregressive model and
ARFIMA, which is one of the most important long-memory models used to predict
monthly unemployment rates in Algeria during the time period from 2008 to 2020 with
the use of two estimators, 'MLP' and 'EML", the results showed that The performance of
both estimators was good, and the ARFMAZ2(1.0.34.10) model obtained by applying the
'MLP' estimator was chosen to predict unemployment rates for the next 15 months from
April to June 2021.
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JsW cerdsedt 3 Phillips—Perron L] gobs ¢ dlad) ooVums abode &)l aza] 2l
Bygine Goys e Syl (3 8 Rtn Byl Bl AL O anls iy, (ple oldly ol 35msr) (3l
By o g pts o a5 @) Al 10,3 8 ¢ adss 5%

Dlad) &¥uas bl Phillips—Perron  jlasi zits : (02) 43, JSCad

Phillips-Perron Und Root Test on CHOMAGE Philips-Pertoa Unit Root Test on CHOMAGE
il Hypoesis: CHOMAGE has a unit root Nl Hypomesis: CHOMAGE has 3 unltroot
Exogenous: Constant Linear Trend Exogentus: Constant
Banawicth: 9 (Newey-West automatic) using Baselt kemel Bandwidin 9 (Newey-West automate) using Bartel kemal
Ad tStat  Prod’ Ad St Prod’
Philips-Peren test stastic 4304547 0.0041 Philips-Peron tes! stasshe 3308525 00183
Test ontical values 1% Jevel 4023042 Test orifical values: 1% el 2405143
5% level 3441339 i 2881541
10% level 314821 10% leved 251151

eVIEWSD sy w2 s slozeVU i) slasl 2 gokahl

i gkl 8 SN 5929yl 3
(ACF) Plot 311 bisy¥i &3 oy 1.3
Mol oVaes Aldd Gl LY Al OF man (03)3, IS2) 3 moll gl o)t D s
bons plLall alslal) SN 2358 ey Wile ik s g Sdall ) s OF U] s Sy ables
- 5edly A A

Ldad)) et oY¥uase id ACF PACF ELYSIE (03) o3 e

Correlogram of CHOMAGE

Date: 12/27/21 Time: 21:39
Sample: 2008M03 2020M03
Included observations: 145

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

U _ U] 0.946 0.946 13236 0.000
0.884 -0.0899 24877 0.000
0.816 -0.084 34872 0.000
0.744 -0.070 43242 0.000
0.670 -0.057 S500.74 0.000
0.595 -0.045 55504 0.000
0.521 -0.024 597.00 0.000
0.450 -0.024 62850 0.000
0.282 -0.015 651.43 0.000
10 0.320 -0.009 667.58 0.000
11 0.263 -0.004 67855 0.000
12 0.211 0000 68571 0.000
13 0.166 0.004 690.19 0.000
0.128 0.008 69286 0.000
15 0.096 0.011 694.38 0.000
16 0.071 0.012 69522 0.000
17 0.052 0.015 69568 0.000
18 0.039 0.015 69594 0.000
19 0.032 0015 696.11 0.000
20 0.028 0.014 69624 0.000
21 0029 0012 69639 0.000
22 0.023 0010 69657 0.000
23 0.038 0007 69683 0.000
24 0045 0004 697.19 0.000
25 0.053 0.001 697.68 0.000
.26 0.059 -0.003 698.31 0.000
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Lol G LY s Je slasYl ¢ ARMA 23 20 Q9 P o) kE T
145 s @ ol sl oblsl ISCadl wils e lely ((04) o3, IS0l 3 doesh) s34 3101 L3Vl

AKAIKE el i aol ety ARMA(L.10) 2344 st ¢ 50 ARMA J 254
il ARMA #3U o &yl (04) o3, Jsad

Akaie rformaton Crtena (op 20 modeds

vvvvvvvvvvvvvvvvvvv

Automate ARIMA Forecasting
Selected czpendent vanable: LOG(CHOMAGE)
Date: 122721 Time: 2145
Sample: 2008403 202003

Induded obsenvalions: 145
Forecastiengi 0

Number of esimated ARMA modsls: 26
Number of non-converged estimabons: 0
Seledted ARMA modet (1,10X0.0)

AIC value; -14 40971454353

eVIEWSD sy w2 s slozeWU i) slasl a2 gokahl

S OSY Al Jo sl il Al 5

(MLE) juis plusuat dyglal! 5,501 #3468 puis . 1.5

A" S LS Radas B F Sy S A e oLVl I Q5P 8 i e
(034 0<d< % o oyt Bflas] Vs old Leed OF tndy (MLE)  jude slaseal
S Ui (o5 Akl sl B30 bl Vg Al 3515 ol3 s Bladl oY des dhde JULg
ody S (05)z348 puis ils : ARFMA((1.d.10) s alusewt, (MLE)

==== Maximum likelihood estimation of ARFIMA(1,d,10) model ----

The estimation sample is:

The dependent variable is: chomage
The dataset isz: C:\Users\N'TIC\Nouveau dossier (%)\Nouveau dossier

Coefficient
d parameter ©. 349888
AR -1 0.,998489
MA-1 ~1.25061
PMA-2 8.244291
MA-3 @.177636
MA-4 ©.02443686
MA-S -@.368749
MA-6 9.295498
MA-7 @.164898
A - -@,433206
MA-9 ©.129855
MA-10 ©.205843
log-likelihood -458.%72001

no., of observations 145
IAIC.T 943.144001
mean(chomage) 70.8897
sigma 5.36394

Std.Error
©.09116
@,.002058

00O O0O0O0O

.1314
.1652
L1354
.151e
.1550
.1294
1143
. 1481
L1425
1090

2008(3) - 2020(3)

t-value
5.8a
485,
-9.52
1.48
1.31
0.162
-2.38
2.28
1.44
-2,93
©.911
1.89

no. of parameters

AIC

var(chomage)
sigma~2

t-prab
200
.00
oo
141
.192
.872
.019
.024
152

.364
. @61

o00COPORQOOOOO

13
6.50444139
1720.11
28.7718
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(MPL) juis alusuaty abghl) 38101 £348 o5 2.5
"d" S S aadas dad Of (MPL)  jage plascsal sl 58T 2358 il il
Wl Voo ks OF iz JWbge 0.34 2ud il 5% wgme 1mps ke adlax] WS ol
Ao dedia) Comindy GUUS 5,8 ollad oop s 4l b)Yy aeb 5515 s allda &

AL lws
(MPL) juis slusust ARFMA(1.d.10) z35 piis mils :(06) o3, JSadi
j-««« Modified profile likelihood estimation of ARFIMA(1,d,1@) model
The estimation sample is: 2008(3) - 2020(3)
The dependent variable iz: chomage
The dataset is: C:\Users\N'TIC\Nouveau dossier (5)\Nouveau dossier
Coefficient Std.Error t-value t-prob
d parameter @.349885 ©.09192 3.81 e.000
AR-1 ©.998489 @.002072 482, @,000
MA-1 -1.25%061 ©.1327 -9.42 ©0.000
MA~-2 9.244296 0.1669 1.46 @.1486
MA-3 @,177631 ©.1365 1.30 0.195
MA-4 9.0244285 ©.15%14 9.161 e.872
MA-5 -9.368719 ©.1552 -2.38 ©.019
MA-6 9.295469 90,1299 2.27 9.025
MA-7 @.164886 ©.1149 1.43 9.15%4
MA-8 -9.433166 ©.1485 ~2.92 ©.004
MA-9 @.129828 @.1432 @.907 @.366
MA-10 @.205848 2.1100 1.87 9.063
log-likelihood ~455.084747
no. of observations 145 no. of parameters 13
AIC.T 936.169493 AIC 6.45634133
mean(chomage) 70.8897 wvar(chomage) 1720.11
simma 5.36392 simma~2 28.7716

OXIMELTICS7 pealyy o2 s slezs VU ot sl o 2 kel
Brded) Bhee (3 A oo Wb 3sad SISO m20(07) 3y IS2d ol e slaze¥1 P e
pusilb ARFMAG(1.d.10) 356 jlast ¢ oSpe iz 2l ples o3 o5 olS Eom
(MPL) ,uz.

(MPL) iz by (MLE) a4 b plusuaty cpyddhl perdgedl cp &)Ul gits (07) o3, JS20

Progress to date

Model T p log-likelihood SC HQ AIC
Arfima( 1) 145 13 EML -458.57200 6.7713 6.6129 6.5044
Arfima( 2) 145 13 MPL -455.08475 6.723%< 6.5648¢< 6.4563<

OXIMELTICS7 pealyy o2 s slazs VU ot slasl o 2 kbl

ARFMA(1.d.10) z34 jasis >y .6

(ARCH) .t juitd i 116

S and il eome ARFMAR(1.d.10) 300 ol itd 51 jLast (08) et o
O o et @ paadt s s ¢ dWls ¢ 5 %0 e xST say 0.74 Jlea) st e 0.102

A Sl e (i e e Yl 23 OF (ol e ot Tl s
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ARFMA,(1.d.10)z35. ARCH -LM S g (08) 43y S

ARCH coefficients:
Lag Coefficient Std.Error
< 4 2.e28ees e.es8733
RSS = 2.55483e+090©6 sigma = 139.651

Testing for error ARCH from lags 1 to 1
ARCH 1-1 test: F(1,131) = ©@.1e282 [e.749@e]

OXMELrics7 maly bz o slazeVl oLl sls] e 1 yokedbl
el pisdl jla1 2.6
el et (S Sy Yglaze ISCo dsl ol iz i) 2390l By Ao Gl o)) I35 o
A ggadl gy ahkos gming ardall wjsdll (gomin) ol Oy 8157 B)lsb 39 pda) adall sl
Ti50d Bladl dhadid andalt aygdt jlest 1 (09) 0y JS20
ARFMA,(1.0.34.10)

Density
1.0 [- r.chomage N(s=0.997)] —
0.5 AN
A T
P | P - >4 W ore = S .
-7.5 -5.0 =25 = 0.0 2S5
OXMELIics7 maly w2 e slazeVl ol sls] e 1 yokedll

el >y 7
eNVdas gill walisal @0 Gaseid) i @ ARFMAS(1.d.10) 2356 5018 o aST ey
S ol 2l O @l e 2021 ple Ol en L 2020 ple b en e Wl
o ST g el W g L) o g el ) )l sl ag A iy 21 AL

LgysSeby oV 25 3 enad gL o]y My e Ay 3 Wad) (o O
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Tis plsual S G dgpgddl Al c¥uas gl c (01)08) Jud
ARFMA,(1.0.34.10)

ket
O ginnd! Ikadd) At | Ll Al O gt dud Ll

2020M03 11,81544 14,05 2020M12 14,1 14,98
2020M04 12 14,09 2021M01 - 15,17
2020M05 12,22 14,18 2021M02 - 15,28
2020M06 12,45 14,31 2021M03 - 15,38
2020M07 12,7 14,4 2021M04 - 15,45
2020M08 12,96 14,39 2021M05 - 15,53
2020M09 13,23 14,52 2021M06 - 15,61
2020M10 13,52 14,7

2020M11 13,8 14,82

OXIMELTICS7 oy il s slazeVU ot slael a2 gkl
e slaasYl Sy e i @ Rl el Ve Sole o ded Ll 23gadl OF sbsl ISCa)l as,
Lolis)) dgs s i O Camge b Ladlly adadl) bl limte )85 ety St Riged) el
Al SYaek Solsze
Ti9é pldsul 8 Lt et oNual ) Jeedl: (10)(.5) JSad
ARFMA,(1.0.34.10)

| Forsoants chomage |

......................................
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A e i s OF 0 pnlely Cpslial iUl Slabazal o 1S e i Coo clgus A
dl 2008 ale e b 3 allel Ve st Ay ai )l D6l o ol U3 T Jege 2V
i) BYass gadly ARFIMA 2,080 25l cllawgdlly gl ) 2548 golx 2020
tk b SU fosdl & g bl ol 109 2021 )
T35 G5 ey WL oda (39 Bhshll 55T Bl e g Wlad) Vs Ald Of (s O
kgl ST 23 cgmell) piliiny WO 6 2uled) ARMA
Y ois b 'EML'y 'MLP' il slasanl, ARFIMA #3446 s of il e O
SO jples e el Mg Ly
Jol e Wt oVaas sl ARFMAR(1.0.34.10 ) abslal 55100 2344 A8l ¢ O
. 2021 o> 112020
Bl 3 oy ey 1Sl 3 A (3 Al Ve OF W) Jeosdl ) gl O
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e Andriana Ana maria Davidescu.al. (2021). Forecasting the romanian unemployment
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Hybrid model of ARFIMA and Feed Neural Network. American journal of
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Maryouma E.Enaami, .. (2019). Appling Autoregressive ,Fractionally -Integrated
Moving Average Models of ARFIMA(p.d.q) order for Daily Minimum Electric
load at west tripoli Electricity station in lybia. Arab journal for scientific
publishing(AJSP) .

Meng, vy., & xue-hui. (2019). oil price forecasting bazed on caputo's ARFIMA
model. international conferance on applied energy .

Monge, M. (2021). U.S historical Initial jobless claims Is it Different with the
coronavirus crisis? Afractional Integration Analysis. Elsevier,International
€conomics .

P. k. (2021). autoregressive fractional integrated moving average (ARFIMA) model
to predict covid-19 pandemic cases in indonisia. media statistika .

Salem Al Eahrani.al. (2020). Forecasting Diabetes Patients Attendance at Al-BAaha
Hospitals Using Autoregressive Fractional Integrated Average ARFIMA Models.

Journal of Data Analysis and Information processing .
By il il el g 3 ARFIMA 236 plasanl (2017) L0lae Laible aa
VSN[ PR PSP ST UPPS NG I el (ST N VPPN U PRV
b g & eI o bl 35 e Blglall Sl it (2014). clajiabl gl sy
psbl 3 oW dligs Jd dadis (L) 1999-2014). .0 a5l CAC Small g
— b ol Al Lyl
dad) el B ARFIMA - bl 55100 23U plasanl. (2014). 5. 5, ol de sale
JEFR | aJus aslasyl &l ale
3 el Boles L ki Ay, g 2 Al Sl 1l auls. (2009). £y daske
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