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The use of statistical forecasting using( ARIMA) model
to estimate the Unemployment in Egypt

Abstract

This research aims to estimate the (ARIMA) model of the problem of
unemployment in Egypt by using statistical data which is available on the
internet for the period from 1990 to 2010 and future forecasting about
unemployment which is determined about 9.7350 million in 2017.
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-1.98
-1.74
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Partial Autocorrelation Function for C1
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Autocorrelation Function for C2
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JsY) Gl 3 ey Alulull Sl Bla V) eyt (0) A UK

Fartial Autocorrelatfon Fundion for 21

Patial Autocomelation

Jiay g 3sad Juadl amg g oLl 3 s padll 2 Maill Gl 5 ((ARIMA)) 73503 Juadl il

MS

Type

AR 1
MA 1
MA 2

Constant

( P-Value = 0.035 ) @sime zasalll )y =1.2268

Zt = 0.01391 +0.4904 Zt — 1+ at+0.6317 at-1 + 0.2762 at-2
ato WN(0,1.2268)

Coef  SE Coef T P
0.4904 0.5038 0.97 0.345
0.6317 0.6281 1.01 0.329
0.2762 0.3286 0.84 0.413
0.01391  0.05608 0.25 0.807

Differencing: 1 regular difference

Number of observations: Original series 21, after differencing 20

Residuals:

SS = 19.6290 (backforecasts excluded)
MS = 1.2268 DF =16

Modified Box—Pierce (Ljung—Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 16.6 * * *
P-Value 0.035 * * *
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\ERR uAB).\sﬂ:\..Ij.\.\.\j\e:\sﬂc.-Ay(\) é)djﬂ.ﬁ

Period Forecast Lower Upper T
22 9.3391 7.1677 11.5105 2011
23 9.4864 6.6243 12.3484 2012
24 9.5725 6.5011 12.6439 2013
25 9.6286 6.4678 12.7894 2014
26 9.6701 6.4590 12.8812 2015
27 9.7043 6.4579 12.9508 2016
28 9.7350 6.4596 13.0104 2017

gsine zasalll s MS =0.68299 ) cua( ARIMA 1. 1.4 ) zisall Sl
(P-Value = 0.034 )

Zt = 0.3753 +0. 2575 Zt — 1+ at + 0.2713 at-1 + 0.0538at-2 -

0.3146at-3 +0.814at-4
ato WN(0,0.68299)

Type Coef  SE Coef T P
AR 1 0.2575 0.4066 0.63 0.537
MA 1 0.2713 0.5240 0.52 0.613
MA 2 0.0538 0.2917 0.18 0.856
MA 3 -0.3146 0.2647 -1.19 0.254
MA 4 0.8140 0.3526 2.31 0.037
Constant (0.03753  (0.08468 0.44 0.664

Differencing: 1 regular difference

Number of observations: Original series 21, after differencing 20
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Residuals: SS = 9.56180 (backforecasts excluded)
MS = 0.68299 DF = 14

Modified Box—Pierce (Ljung—Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 13.7 * * *
DF 6 * * *
P-Value 0.034 * *

Yol w@-‘ﬁu:‘-ﬁ-‘dﬂ\e—'ﬂ‘@ﬁ(*)é)d}h

Period Forecast Lower Upper T
22 9.6141 7.9940 11.2342 2011
23 10.7574 8.4819 13.0330 2012
24 10.6080 7.8798 13.3361 2013
25 10.4260 7.0488 13.8031 2014
26 10.4167 6.9468 13.8865 2015
27 10.4518 6.9475 13.9560 2016
28 10.4984 6.9702 14.0265 2017
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z dsail MS P
) ARIMA(1. 1.0 ) 1.275 198
\ ARIMA(2. 1.0) 1.349 Mot
Y ARIMA(3. 1.0 ) 1.430 120
¢ ARIMA(1. 1.1) 1.349 146
o ARIMA(2. 1.1) 1.433 106
1 ARIMA(3. 1.1) 1.243 054
v ARIMA (0. 1.1 ) 1.275 188
A ARIMA(0.1 .2) 1.346 +.179
q ARIMA (0.1.3) 0.944 432
Ve ARIMA(1. 1.2) 1.226 035
V) ARIMA(1. 1.3) 0.924 169
VY ARIMA(2.1.2) oy (SaY

VY ARIMA(2.1.3) o8 (SaY

V¢ ARIMA(1. 1.4) 0.707 013
Vo ARIMA(1.1.4 ) 0.682 034

ARIMA MODEL (1.1.0) z3sad Jias t (£) pdy Jsaa
ARIMA Model: (1.1.0)
Final Estimates of Parameters
Type Coef  SE Coef T P
AR 1 -0.4800 0.2141 -2.24 0.039
Constant -0.0114 0.3167 -0.04 0.972

Differencing: 1 regular difference
Number of observations: Original series 20, after differencing 19
Residuals: SS = 32.3919 (backforecasts excluded)
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MS = 1.9054 DF =17
Modified Box—Pierce (Ljung—Box) Chi-Square statistic

Lag 12 24 36 48
Chi—-Square 8.8 * * *
DF 10 . * *
P-Value 0.556 * * *

ARIMA MODEL (1.1.1) z3sai Jias : (0) o) Jsaa
ARIMA Model: (1.1.1)

Type Coef  SE Coef T P
AR 1 0.0688 0.2949 0.23 0.819
MA 1 0.9286 0.2442 3.80 0.002

Constant -0.02279  0.04827 -0.47 0.643

Differencing: 1 regular difference
Number of observations: Original series 20, after differencing 19
Residuals: SS = 24.4026 (backforecasts excluded)

MS = 1.5252 DF =16

Modified Box—Pierce (Ljung—Box) Chi-Square statistic

Lag 12 24 36 48
Chi—-Square 9.6 * * *
DF 9 * * *
P-Value 0.386 * * *
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ARIMA MODEL (0.1.1) z3sai Jiay : (1) ady Jsaa
ARIMA Model: (0.1.1)
Final Estimates of Parameters
Type Coef  SE Coef T P
MA 1 0.9268 0.1953 4.75 0.000
Constant -0.02506 0.04623 -0.54 0.595

Differencing: 1 regular difference
Number of observations: Original series 20, after differencing 19
Residuals: SS = 24.5072 (backforecasts excluded)
MS = 1.4416 DF =17
Modified Box—Pierce (Ljung—Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 10.7 * * *
DF 10 . y y
P-Value 0.381 * *

ARIMA MODEL (2.1.1) z3sai Jias ¢ (V) oy Jsaa
ARIMA Model: (2.1.1)
Constant -0.03168 0.04719 -0.67 0.512

Differencing: 1 regular difference
Type Coef  SE Coef T P
AR 1 0.0422 0.3159 0.13 0.895
AR 2 -0.0160 0.3201 -0.05 0.961
MA | 0.9242 0.3081 3.00 0.009
Number of observations: Original series 20, after differencing 19

Residuals: SS = 24.1704 (backforecasts excluded)
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MS = 1.6114 DF =15

Modified Box—Pierce (Ljung—Box) Chi-Square statistic

Lag 12 24 36 48
Chi—-Square 11.2 * * *
P-Value 0.192 * * *

ARIMA MODEL (2.1.0) z3sai Jias : (A) o) Jsaa
ARIMA Model: (2.1.0)

Type Coef  SE Coef T P
AR 1 -0.6222 0.2371 -2.62 0.018
AR 2 -0.3385 0.2488 -1.36 0.192
Constant -0.0641 0.3109 -0.21 0.839

Differencing: 1 regular difference
Number of observations: Original series 20, after differencing 19
Residuals: SS = 29.3326 (backforecasts excluded)

MS = 1.8333 DF =16

Modified Box—Pierce (Ljung—Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 10.8 * * *
DF 9 * * *
P-Value 0.289 * * *
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ARIMA MODEL (3.1.0) z3se3 Jias = (3) iy Jsa

Final Estimates of Parameters ARIMA Model: (3.1.0)
Type Coef  SE Coef T P
AR 1 -0.6013 0.2616 -2.30 0.036
AR 2 -0.2931 0.3237 -0.91 0.379
AR 3 0.0732 0.2890 0.25 0.803
Constant —-0.0484 0.3231 -0.15 0.883

Differencing: 1 regular difference
Number of observations: Original series 20, after differencing 19
Residuals:  SS = 29.1473 (backforecasts excluded)

MS = 1.9432 DF =15

Modified Box—Pierce (Ljung—Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 10.6 * * *
DF 8 * * *
P-Value 0.223 * * *

ARIMA MODEL (1.1.3) z3sai Jia t () +) & Json
ARIMA Model: (1.1.3)

Type Coef  SE Coef T P
AR 1 -0.5607 0.4050 -1.38 0.188
MA 1 0.1011 0.4682 0.22 0.832
MA 2 0.9029 0.2559 3.53 0.003
MA 3 -0.1500 0.4123 -0.36 0.721

Constant -0.05997 0.05461 -1.10 0.291
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Differencing: 1 regular difference
Number of observations: Original series 20, after differencing 19
Residuals: SS = 19.0712 (backforecasts excluded)

MS = 1.3622 DF =14

Modified Box—Pierce (Ljung—Box) Chi-Square statistic
Lag 12 24 36 48
Chi—-Square 14.2 * * *

DF 7 * * *

P-Value 0.048 * * *

2 el il
HO : p=0 FHe A Aplaal) il Caser ol hawgie LEA) o
Jsaall (& Ome LSy Jia (sobu (lol) Jasia Jliie] (Sar ol (gsina e LAY ) 2
()6

Sl s Hlodl Jiay 1 (V) &) Jsan
One-Sample T: C2
Variable N Mean  StDev SE Mean 95.0% CI
C2 20 0.058 1.103  0.247 ( -0.458; 0.574)
One-Sample T: C2
Test of mu = 0.058 vs mu not = (0.058

Variable N Mean StDev SE Mean
C2 20 0.058 1.103 0.247
Variable 95.0% CI T P
C2 ( —-0.458; 0.574) 0.00 1.000
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ACF of Residuals for C1

(with 95% confidence limits for the autocorrelations)
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Normal Probability Plot of the Residuals

(response is C2)
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Histogram of the Residuals
(response is C2)
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P o llldy Aludul) iy z3sad Juail 58 (ARIMA) (- 1.1.2 ) z3saill jige—Y
QX (MSE = 1.2268) Jil clliay Cun( ¥ ) &by Jpaall & Lipall Ailiasy) il
. zisaill (P — value) ded  Adaade PA (g

zisall o) 5 ( MSE = 0.68299)  Juail cliiy ARIMA (1.1.4) z3saill iS¢
(P P— value  0.034) iud DA (4 gsina

V) el Jsaall g Al sl sl Adaade DA e Allad) 8 5 paine 53l llin ()¢
(Y) o Jsaadly(
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