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Analysis and forecasting of non-linear models of the industrial
production index in Algeria through the STAR model
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Abstract: This article aims to analyze and predict the Algerian industrial
production Index during the period 1990-2021 with quarterly data. In this study, we
based on non-linear models (STAR model). Predicting the future values of this
indicator is useful in two respects: forecasting in itself represents the main goal of
time series models, and the second goal concerns economic policy makers to take

the necessary measures.

The result reached through this research is the ability of this type of models
to simulate real values. We chose the exponential model ESTAR as the best model.
Keywords: Industrial Production Price, hreshold Models, STAR Models.
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Augmented Dickey-Fuller Unit Root Test on IPP Augmented Dickey-Fuller Unit Root Test on DIPP
Mull Hypothesis: IPP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 5 (Automatic - based on SIC, maxag=12)

Mull Hypothesis: DIPP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=12)

t-Statistic Prob.* -Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.441195 0.3568 Augmented Dickey-Fuller test statistic -6.534806 0.0000
Test criical values: 1% level " A035648 Test critical values: 1% level -4.035648
5% level -3.447383 5% lavel -3.447283
10% level -3.148761 10% level -3.148761

*MacKinnon (1996) one-sided p-values.

*MacKinnon (1996) one-sided p-values.
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Dependent Variable: DIPP s Ao gl
Method: Least Squares AR(S) T
ga“‘ ?1‘02‘29 : E'mfggfgg 213 Chow Breakpaint Test[129703
ample (adjusted) MNull Hypothesis: No breaks at specified breakpoints
Included observations: 121 after adjustments Varying regressors: All equation variables
Equation Sample: 199103 202103
Variable Coefficient  Std Emor  tSfafistic  Prob. guation sample
F-statistic 1.885486 Prob. F(6,109) 0.0897
DIP(P: 1 g;sgglg gaggggi gjg;ggg gggag Loglikelhoodraic 1104852  Prob Chi-Square(8) 00831
N e o : Wald Statistic 11.31292  Prob. Chi-Square(6) 0.0792
DIPP(-2) -0401195 0089657 -4.474786  0.0000
DIPP(-3) -0423892 0087876 -4.823749  0.0000 )
DIPP(-4) 036059 0087142 4137582 0pop1  CnoW BreakpainiTestld013] _
DIPP(-5) -0.214688 0089397  -2.401496 0.0179 Wull Hypothesis: No breaks gl spec!ﬂed breakpaints
Varying regressors: All equation variables
R-squared 0784087 Weandependentvar (13060 Equation Sample: 199103 202103
Adjusted R-squared 0.774700 S.D. dependentvar 7.279478 -
S E. ofregression 3456262  Akaike info criterion 5365089 Fostafistc 2278710 Prob. F(6,109) 00413
Sum squared resid 1372966 Schwarz criterion 5504523  Loglikelihoodraio 1429837 Prob. Chi-Square() 00265
Log likelihood 3186423 HannanQuinncrter. 5422004 Wald Stafistic 1367226 Prob. Chi-Square(§) 00335
F-statistic 9352454 Durbin-Watson stat 2042063
Prob(F-statistic) 0.000000
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d=1 d-2 d=3 d=4
Ho 5.54 4.85 5.62 4.66
Pvaiue 0.0014 | 0.0018 | 0.0011 | 0.0042
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Ay, = (47.16 - 2.13Ay,_, — 1.39Ay,_, — 8574y, — 2.27Ay, , +3.64Vy, ;)

(6294) (1.06)  (L27)  (883)  (128)  (3.16)
+(~4687+ 1.787Ay,., + 0.940Ay,, + 8.17Ay, , + 2.654y,_, — 3.86Vy,..)
(62.98) (1.06) (1.27) 882)  (129) (3.16)

(1.— EXP(=07(&y,_, - 843)2)

(0.43) (0.33)
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Threshold Weight Function (b) Threshold Weights
(a) Exponential (¢ = 8.43452)
1.0 = 1.0
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Breusch-Godfrey Serial Correlation LM Test: |

F-statistic 1.260353 Prob. F(2,107) 0.2877
Obs*R-squared 2784811 Prob. Chi-Square(2) 0.2485

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.827529 Prob. F(5,115) 01129
Obs*R-squared 8.906685 Prob. Chi-Square(s) 01128
Scaled explained 55 7462070 Prob. Chi-Sguare(s) 0.1885
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2021:Q4-2024 :Q4 5580 clial) z Y] el 5l ad :04 a8y Jgaad)

2023 Q22023 . Q1] 2022.Q4 | 2022.Q3 | 2022 Q2 | 2022 Q1 | 2021 Q4 | &
101 14 101,94 10276 113 28 10417 10251 1029 | wd
2024 Q42024 . Q3[2024.Q2[2024. Q1| 2023.Q4 [2023.Q3 ] &
10334 107,35 10152 103.04 103,19 10937 |

30

20

_______

| — DIPPF +25E. |
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Dependent WVariable: DIFPP

Method: Smooth Threshold Regression
Transition function: Exponential

Crate: 01/09022 Time: 17:25

Sample (adjusted): 199103 202103
Included observations: 121 after adjustments
Threshold variable: DIPP({-3)
Starting values: Grid search with concentrated regression coefficients
Ordinary standard errors & covariance using outer product of gradients
Convergence achieved after 11 iterations

Variable Coefficient Std. Error t-Statistic Prob.
Threshold Variables (linear part)
c 47 15966 562 94794 0. 749185 0.4554
DIPP({-1) -2.1250110 1.060249 -2.004256 0.04T6
DIPP{-2) -1.387794 1.271657F -1.091327 02776
DIPP{-2) -8 566571 8.8234520 -0.969659 0.2344
DIPP{-4) -2 267537 1.280414 -1.770940 0.0794
DIPP{-5) 3.626985 2.165517F 1.148939 0.2531
Threshold Variables (nonlinear part)
c -45 87355 52 98544 -0. 744161 0.45584
DIPP({-1} 1.787282 1.061107 1.684356 0.0950
DIPP{-2) 0.949557 1.278457 0.742745 0.4593
DIPP{-3) 8.169261 8.825959 0.925594 0.3567
DIPP(-4) 2.648470 1.282949 20643261 0.0414
DIPP{-5) -3.853305 2160282 -1.219292 0.2254
Slopes
SLOPE 0.593228 0439887 1.575922 01180
Thresholds
THRESHOLD 8.4324520 0.225816 2511651 0.0000
R-sgquared 0817601 Mean dependent var 01329660
Adjusted R-squared 0. 795440 S.D. dependent var F.2T947T8
S.E. ofregression 2292382 Akaike info criterion 5.329543
Sum squared resid 1159 856 Schwarz criterion 5653023
Log likelihood -2308. 4373 Hannan-CQuinn criter. 5450920
F-statistic 36.89421 Curbin-Watson stat 1.8773328
Prob(F-statistic) 0.000000
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