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Measuring the Public Debt Threshold in Algeria:
An Empirical Study Using the Pattillo Threshold Model for the
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Abstract:

This study examines the nonlinear relationship between public debt and economic growth,
expressed through the concept of a public debt threshold. The debate has increasingly focused on
whether there exists an optimal level of public debt at which its impact shifts from stimulating
economic growth to burdening the economy. The study aims to estimate the public debt threshold in
Algeria, relying on a multiple linear regression model following the approach of Pattillo et al., and
using annual data covering the period 1970-2024. The findings reveal a nonlinear relationship
between Algeria’s external public debt and economic growth. The estimated threshold is around 13
billion USD, beyond which the economy begins to slow down, while exceeding 38 billion USD drives
economic growth into negative territory. Based on these results, the study recommends that
policymakers in Algeria exercise caution when resorting to external borrowing to finance the state
budget, in order to safeguard sustainable economic growth.

Key words: Public debt, budget deficit, public debt threshold, debt sustainability, public debt
quality, nonlinear models, endogenous growth.
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INIT ROOT TEST RESULTS TABLE (ADF)
ull Hypothesis: the variable has a unit root
AtLevel

Akaike Information Criteria (top 20 models)

4.78 GY DET
Nith Constant t-Statistic  -8.6671 -1.3348
Prob. 0.0000 0.6068
4.76 - no
Lo Nith Constant & Trend t-Statistic -8.7879 -1.9024
474 A Prob. 0.0000 o.:ggs
Tl H } { I I } I } Nithout Constant & Trend t-Statistic -2.0904 -0.77389
4.72 TR T N T T T Frob. 0.0362 0.3763
. [ } I } 1 I } 1 } * no
P e e At First Difference
4.70 AR T A d(GY) d(DET)
b b R with Constant t-Statistic  -11.6937  -4.2835
N S T R T A S O N A R T B Prol 0.0000 0.0012
ase L
T T O T R AR B A Nith Constant & Trend tStatistic 116262  -4.6423
e i T B Prob. 0.0000 0.0024
- S L SO T T R A Y S A N = ===
O N & OO0 8 mMmMaOo o308 3 S 5 ™ ™ @ NthoutConstant & Trend t-Statistic -11.8032 -4.3253
B s T = S S == S R T ) Prob. 0.0000 0.0000
e s T e e s T s T s e e e s
e e e b e b b e o e o o
OO0 o0o0o0o0o00o0o00o00000000 0 jotes:
T E T Z X Z E XX E XX X E 5 Significant atthe 10%; ()Significant atthe 5%; () Significant at the 1% and (no) Not Significant

) LagLength based on SIC
= Probability based on MacKinnon (1996) one-sided p-values

ARDL 34 puis il 12 o3y goelll
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ARDL Error Correction Regression

Dependent Variable: D(GY)

Selected Model: ARDL(1, 1, 1)
Case 2: Restricted Constant and Mo Trend

Date: 11/10/25 Time: 22:49
Sample: 1970 2024
Included observations: 54

ARDL Lang Run Form and Bounds Test
3y

mple
INcluded opservatons: 54

Conditional Error Correction Regre

Coefficient St Errar

tStatistic

ECM Regression

1.30=2asz

EY(-1 5 1. 348071 0. 135159 9. S900F 40 00000
Case 2: Restricted Constant and No Trend SETO 28as28 0172481 1708221 00840
DET-1e -o.o11480 Dobozrse  -1.soo02 00733
ST S573834 PS4 2580088 50734
Variable Coefficient Std. Error t-Statistic Prob. C(OET2) -0 037911 0014350 -2 641794 00111
- Bvalue Incormpatible with t-Bounds distribution
D(DET} 1.373634  0.503049 2730616 0.0088
D(DET*2) -0.037911 0013448  -2.819050 0.0070 P—
CointEq(-1y* -1.348071 0131818  -10.22677 0.0000 Case 2 Resticted Constant ana Mo Trend
=oquarea 0672020  mean depenaentvar o baamos varabie Coamoient Sta_Errar tstatistic Frob
Adjusted R-squared 0659781 S.D.dependentvar 6284291 DET _o2iaTos gizariz  17eTazs g.ga2e
S.E. of rearession 3.665517 Akaike info criterion 5.489769 o 3583883 5398338 3.858358  8.883%
sum squared resid 685.2369 Schwarz criterion 5 600268 - N n " n —
Log likelihood 1452238 Hannan-Quinn criter 5532384 EC - SY (02187 DET 0.008sTDETNE £ 2,209
Durbin-Watson stat 1.703264

F-Bounds Test

Full Hypothesis: Mo levels relationship

* p-value incompatible with t-Bounds distribution. Test Statistic Value Signir 103 ey
Azymptotic: n=1000
Fostatistic 2a.50808 190 =s3 325
F-Bounds Test Mull Hypothesis: Mo levels relationship * Z 5o 355 4. 38
1% a3 s
Test Statistic Value Signif. 1oy 11y Actual Sample Size s5a4 Finite Sample: n=5
10% =.7a8 3495
F-statistic 24.60868 10% 283 3.35 e Caen s.eea
2 5% 3.1 3.87 Finite Sampie: n=50
2.5% 3.55 4.38 10% =278 3513
Soq 3388 a7e
1% 413 5 19% 4695 5.758
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Heteroskedasticity Test ARCH
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Series: Residuals
Sample 1972 2024
Observaticns 53

rMean
rMedian o1

PMasimum

T e
Bt S
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: Mo serial carrelation atup to 2 lags

F-statistic
0bs*R-squared

2308871 Prob. F(2.49)
4478417 Prob. Chi-Square(2)

01101
0,106

F-statistic 1649336 Prob. F(2.45)

Obs*R-squared

3.688059  Prob. Chi-Square(2)

0.2036
0.1582
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