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Mechanism for applying pressure testing techniques in Algerian banks
""Standard study of a group of banks"
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Abstract:

The study aimed applying banking stress tests to a group of banks, through
a standard applied study on Algerian public banks during the period 2009-2021,
as the study relied on the VECM error correction model, to estimate the solvency
function model of Algerian public banks, using capital adequacy data, and
Algerian macroeconomic indicators through which shocks of varying intensity
were passed, resulting in several results, the most important of which is the
solidity of Algerian banks and their ability to absorb most of the shocks applied
to them, in scenarios of varying intensity, and this is due to their high solvency
rates.

Keywords: Stress tests, Bank solvency, VECM model, banks, banking stability.
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Lag LogL LR FPE AIC sC HQ
0 131.3164 NA 2.51e-09 -5.614061 -5.413320  -5.539227
1 519.6993 673.1970 2.45¢-16 -21.76441 -20.55997  -21.31541
2 598.9603 119.7722%  2.29e-17*  -24.17601*  -21.96787*  -23.35284*
3 609.6835 13.82108 4.83e-17 2354149 -20.32965  -22.34415
4 630.0011 21.67209 7.48e-17 -23.33338  -19.11784  -21.76187

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

(Eviews 12) maby ol Je 5l (Il slas] @ el

1 (VAR) z3sadl 525 25 Of 44 ("Schwarz" s "AKaike" g)les Jo slzsVy
P=2
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Date: 09/05/24 Time: 14:48
Sample (adjusted): 20090Q4 2021Q1
Included observations: 46 after adjustments
Trend assumption: Linear deterministic trend

Series: LCAR LINF LOP LPIB LTCH
Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. Of CE(s) Eigenvalue Statistic Critical Value Prob.**
None* 0.464778 77.41179 69.81889 0.0109
At most 1 0.359831 46.65839 47.85613 0.0579
At most 2 0.305602 28.14133 29.79707 0.0767
At most 3 0.194894 11.36470 15.49471 0.1900
At most 4 0.029824 1.392772 3.841466 0.2379

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

(EViews12) msby; wlrz ety Sl slas) @ el
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Date: 09/05/24 Time: 14:55

Sample (adjusted): 2009Q4 2021Q1

Included observations: 46 after adjustments

Trend assumption: Linear deterministic trend (restricted)
Series: LCAR LINF LOP LPIB LTCH

Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. Of CE(s) Eigenvalue Statistic Critical Value Prob.**
None* 0.591867 111.1909 88.80380 0.0005
At most 1 0.403543 61.96748 63.87610 0.0589
At most 2 0.357524 40.19708 42.91525 0.0608
At most 3 0.291934 25.84552 25.87211 0.0504
At most 4 0.194781 9.965513 12.51798 0.1287

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

(EViews12) xby; wlxz ety Il sl @l
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Vector Error Correction Estimates
Date: 09/02/24 Time: 09:25
Sample (adjusted): 2009Q4 2021Q1
Included observations: 46 after adjustments
Standard errors in () & t-statistics in [ ]
Cointegrating Eq : Coint Eql
LCAR(-1) 1.000000
LINF(-1) 0.450504
(0.12772)
[ 3.52738]
LPIB(-1) -0.158162
(0.52597)
[-0.30070]
LOP(-1) -0.312941
(0.27056)
[-1.15666]
LTCH(-1) 0.072625
(0.38341)
[0.18942]
C -1.827412
Error Correction D(LCAR) D(LINF) D(LOP) D(LPIB) | D(LTCH)
Coint Eql -0.031981 -0.284930 0.056336 0.202895 -0.030566
(0.02924) (0.13740) (0.01910) (0.06903) (0.01455)
[-1.09369] [-2.07378] [ 2.95013] [ 2.93916] [-2.10060]
D(LCAR(-1)) 0.788088 0.911488 0.001169 -0.000566 -0.045943
(0.22150) (1.04078) (0.14465) (0.52292) (0.11023)
[ 3.55791] [0.87577] [ 0.00808] [-0.00108] [-0.41681]
D(LCAR(-2)) -0.098467 0.773548 -0.055718 -0.376027 0.029721
(0.25077) (1.17829) (0.16376) (0.59201) (0.12479)
[-0.39266] [ 0.65650] [-0.34023] [-0.63517] [ 0.23817]
D(LINF(-1)) 0.006314 0.619465 0.022825 0.081804 -0.008771
(0.04340) (0.20391) (0.02834) (0.10245) (0.02160)
[ 0.14549] [ 3.03793] [ 0.80537] [ 0.79848] [-0.40615]
D(LINF(-2)) 0.052552 0.177876 -0.048275 -0.097964 0.037597
(0.04353) (0.20455) (0.02843) (0.10277) (0.02166)
[1.20717] [ 0.86959] [-1.69808] [-0.95322] [ 1.73550]
D(LOP(-1)) -0.040708 3.758930 0.738326 -0.343065 0.081080
(0.77645) (3.64835) (0.50707) (1.83303) (0.38639)
[-0.05243] [ 1.03031] [ 1.45608] [-0.18716] [ 0.20984]
D(LOP(-2)) 0.040687 -2.749799 -0.070872 -1.339225 -0.044057
(0.77771) (3.65424) (0.50788) (1.83599) (0.38701)
[ 0.05232] [-0.75250] [-0.13954] [-0.72943] [-0.11384]
D(LPIB(-1)) 0.042685 -0.457338 -0.089549 0.392497 0.032128
(0.13999) (0.65778) (0.09142) (0.33049) (0.06966)
[ 0.30492] [-0.69528] [-0.97953] [ 1.18764] [ 0.46118]
D(LPIB(-2)) -0.045928 0.096559 0.046275 0.199989 -0.030777
(0.14296) (0.67173) (0.09336) (0.33749) (0.07114)
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[-0.32127] [ 0.14375] [ 0.49567] [ 0.59257] [-0.43262]

D(LTCH(-1)) -0.144005 2.047793 -0.255433 -1.567442 0.924432

(0.77297) (3.63198) (0.50479) (1.82481) (0.38465)

[-0.18630] [ 0.56382] [-0.50602] [-0.85896] [ 2.40329]

D(LTCH(-2)) -0.011130 -3.680083 0.125465 -1.147761 -0.240119

(0.76739) (3.60574) (0.50114) (1.81163) (0.38187)

[-0.01450] [-1.02062] [ 0.25036] [-0.63355] [-0.62879]

C 0.002056 0.037263 -0.000421 0.030247 0.004079

(0.00671) (0.03155) (0.00439) (0.01585) (0.00334)

[ 0.30627] [ 1.18105] [-0.09595] [ 1.90810] [ 1.22062]

R-squared 0.590435 0.603715 0.813557 0.672679 0.677119

Adj. R-squared 0.457928 0.475505 0.753237 0.566781 0.572657

Sum sq. resids 0.017734 0.391542 0.007563 0.098838 0.004392

S.E. equation 0.022839 0.107312 0.014915 0.053917 0.011365

F-statistic 4.455897 4.708803 13.48735 6.352151 6.481989

Log likelihood 115.5293 44.35382 135.1298 76.01576 147.6327

Akaike AIC -4.501274 -1.406688 -5.353470 -2.783294 -5.897074

Schwarz SC -4.024237 -0.929651 -4.876433 -2.306257 -5.420037

Mean dependent -0.002436 0.006898 -0.001940 0.000446 0.011815

S.D. dependent 0.031020 0.148176 0.030025 0.081916 0.017385

R-squared 0.590435 0.603715 0.813557 0.672679 0.677119
Determinant resid covariance (dof adj.) 1.67E-17
Determinant resid covariance 3.69E-18
Log likelihood 596.8752
Akaike information criterion -23.12501
Schwarz criterion -20.54106

(EViews12) zby; wlrz ety Gl slas) @yl

P eIl 0SS (el J Y1 alsles) LoV Alslell OB oLl Jgid o aiag

KA(LCAR) = —1.8274 — 0.0319( LCAR,_, + 0.45050LINF,_, — 0.1581LPIB,_, N
— 0.3129LOP,_, + 0.0726LTCH,_,) + 0.7880 ALCAR,_,
— 0.0984 ALCAR,_, + 0.0063 ALINF,_, + 0.0525 ALINF,_,
— 0.0407 ALPIB,_, + 0.0406 ALPIB,_, + 0.0426 ALOP,_,
— 0.0459 ALOP,_, — 0.1440 ALTCH,_, — 0.0111 ALTCH,_, + 0.0020

K n =46 R? = 0,5904 F — Stat = 4'4558j
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[ LCAR, = 0,4892 — 0,1530 LINF, + 0,1068 LOP, + 0,0778 LPIB, — 0,0064 LTCH, ]
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Inverse Roots of AR Characteristic Polynomial
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LCAR,; = 1.8274 — 0.4505 LINF,; + 0.3129 LOP,; + 0.1582 LPIB,; — 0.0726 LTCH,,

P bl 2021 e i) ol (3 2ygan gk
LCAR,; = 1.8274 — 0.4505 (1.89) + 0.3129 (4.29) + 0.1582 (4.92) — 0.0726 (4.91)

Tdieg
LCAR,, = 2.7386

103
CAR,, = eLCAR2;

2ol

CAR21 = 15.4‘6
Szt 8andlly =300l b e 803l JU W) BUSTR S 203 CARyy = 15.46 Aed)l e
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Ayl dagenl) Bylalt 3L el JolE borio Silylasl 3udas 1(09) o3y Jutr

Ay 13 Lo gedd) Bylalt 3L dpwlud) Lo Oyl

bb.ﬂ\ C:jﬂ

LCAR=1,8274-0,4505 LINF+0,3129 LOP+0,1582 LPIB-0,0726 LTCH

(2021) ple¥! i o3

LINF LOP LPIB LTCH LCAR | C ol 43
6,62 72,70 186,23 135,10 15,46 1,8274
P o 0B 0yl
1,8901 4,2863 49161 4,906 2,7386 1,8274
LINF LOP LPIB LTCH LCAR | C culdl U
1,8901 4,2863 4,9161 4,906 1.1892 1,8274
M\ dadp
Jada)! das CAR 4ogd Ledd)! uay LCAR ind fadkal) day gkl @b | dadeall Bk ol d Sladall
14,6205 2,6824 2,0149 25% sl Ada
13,4677 2,6003 2,1972 50% 1,8901 sl dlawgre
12,5645 2,5309 2,3513 75% Sl dygd
L) Joyt s B
Jada)! das CAR dogd Lokl uay LCAR ind Radkal) day gkl @b | dadeall Bk ol A Sladalt
14,1341 2,6486 3,9985 -25% sl A
12,4495 2,5217 3,5929 -50% 4,2863 sl dlawgre
10,0219 2,3048 2,8997 -75% il dygd
dui ) il deds
Jade)l das CAR 4oyd dodd)! uay LCAR iad fakal) day il o | Radalt B bt i Sladalt
14,7776 2,6931 4,6283 -25% dhidl dda
13,8594 2,6290 4,2228 -50% 4,9161 sl dlaw g
12,4197 2,5193 3,5295 -75% il dygd
T JOVS | VSV P
Jade)l das CAR 4ogd Lokl uay LCAR iad fakal) day il o | Radalt B bt i Sladalt
15,2175 2,7224 5,1291 25% dlidl dda
15,0174 2,7092 53114 50% 4,906 Sl Ao
14,8511 2,6981 5,4648 75% il dygd

(Excel) goby e Slazst LIl slae) @ sl

3 Ofy S sVl wlpane o (3 sl 2l Slado SN Goras Lo Jgidk) S s

s dado 3 JUM Lo o cinl wlad) U o8 25 Leiy Lo Ay pane (3 dedall 3i 50 IS
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Hull Hypothasis: LCAR has a unit root
Expgencus: Constan
Lag Length: 1 (Aulomalic - Based on SIC, madag=10)

1-Statstic Prab.”
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Hull Hypothesis: DILCAR) has 3 unit rood
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Adjusied R-3quared 0105327 5D, dependent var 0022658
S.E of regrassion 0021469  Akaike indo criterion =4 B02TED
Sum squared resid 0020742 Schwarz cifleron -4 724030
Log likelinood 11485651 Hannan-Cuinm criter. -4 773142
F-glatishc 6.415420 Durbin-‘Watzon 3ial 1823532
ProbiF-stalistic) 0.01486%
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(VAR) gigedl b rys wid:(02) o3y eke

VAR Lag Order Selection Criteria

Endogenous varables: LCAR TINF LOP LPIE LTCH
Exogenous varables: C

Date: 03/05/24 Time: 12:2%

Sample: 2002031 202104

Included observations: 43

Lag Lozl LR FPE AIC sC HQ
0 131.3164 NA 2.51e-089 -3.614061 -3.413320 -3.339227
1 3196993 673.1970 245e-18 -21.76441 -20.55997 -21.51341
2 398.9603 119.7722%  220e-17*  -2417601% -21.96787% -23.35284*
3 6006833 13.82108 £.83e-17 -13.54149 -20.32963 -12.34413
L 630.0011 21.67209 TA8e-17 -23.33338 -19.11784 -21.76187

* indicates lag order selected by the criterion

LE: sequential modified LE test statistic {each test at 3% level]
FPE: Final prediction error

ATC: Akaike information criterion

SC: Schwatz information criterion

HQ: Hannan-Chuinn information criterion

.Js¥ Lz ,80" Johansen" ylus! o :(03) o3y 3k

Date: 020324 Time: 14:48

Sample {adjusted): 200904 202101

Included observations: 46 after adjustments
Trend assumption: Linear deterministic trend
Series: LCARIINFLOPLPIE LTCH

Lags interval {in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 3
No.of CE{s) Eigenvalue Statistic  Critical Value — Prob #*

None ¥ 0464778 7741179 69.81889 0.0109
Atmost 1 0359831 48.65830 46.63612 0.0379
Atmost2 0.305602 2814133 2079707 0.0766
Atmost 3 0154854 1136470 1548471 0.1%00
Atmost4 0.028824 1.382772 3841458 02379

Trace test indicates | cointegrating eqn(s) at the 0.03 level
* denotes rejection of the hypothesis at the .05 level

A

#h lackinnon-Haug-Michelis (19%9) p-values
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AW 4z al" Johansen” sles- mils 1(04) o8y Goels

Date: 080324 Time: 14:35

Sample (adjusted): 200904 202101

Included observations: 4§ after adjustinents

Trend assumption: Linear deterministic trend (restricted)
Series: LCARLINFLOPLPIELTCH

Lags interval {in first differences): 1 to 2

Unrestricted Cointegration Bank Test {Trace)

Hypothesized Trace 0.03
No. of CE{s}) Eigenwvalue Statistic  Critical Value  Prob ®*

None * 0.3%1867 111.1%0% 88.80380 0.0003
Atmost 1 0403345 61.96748 63.87610 0.033%
Atmost 2 0337324 4018707 4291525 0.0608
At most 3 0221934 25845352 2587211 0.0303
At most 4 0.124781 9963512 1231798 0.1287

Trace testindicates | cointegrating eqn{s) at the 0.03 level
* denotes rejection of the hypothesis at the 0.03 level
¥+ M JacKinnon-Haug-Michelis {1999) palues

(VECM) o e plad 358 ks il (05) o3y oeke

Vector Error Correction Estimates

Date: 09005724 Time: 13:40

Sample (agjusted) 200904 2021Q1
Included observations: 46 after agjustments
Standard eqrors in () & t-statistics in{ )

Cointegrating Eq CointEq1
LCAR(-1) 1.000000
LINF(-1) 0.450504

(0.12772)

[3.52738)

LPIB(-1) -0.158162
(0.52597)

[-0.30070)

LOP(-1) -0.312941
(0.27056)

[-1.15666)

LTCH(-1) 0.072625
(0.38341)

[0.18942)

Cc -1827412
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Gl

Error Correction: D(LCAR) D(LINF) D(LPIB) D(LOP) D(LTCH)

CoimEQ1 -0.031981 -0.284930 0.056338 0.202895 -0.030566

(0.02924) (0.13740) (0.01910) (0.06803) (0.01455)

[-1.09369] [-2.07378) [2.95013) 12.93916] [-2.10060]

D(LCAR(-1)) 0.788088 0911488 0.001169 -0.000555 -0.045943

(0.22150) (1.04078) (0.14455) (052292) (0.11023)

[3.55791) [087577) [0.00808] [-0.00108] [-0.41681]

D(LCAR(-2)) -0.098467 0.773548 -0.055718 -0.376027 0.020721

(0.25077) (1.17829) (0.16376) (0.59201) (0.12479)

[-0.39266)] [0.65650} -0.34023) -0.63517) 10.23817)

D(LINF(-1)) 0.006314 0.619465 0.022825 0.081804 -0.008771

(0.04340) (0.20391) (0.02834) (0.10245) (0.02160)

10.14549] [3.03793] [0.80537] [0.79848] [-0.40515]

D(LINF(-2)) 0.052552 0177876 -0.048275 -0.097964 0.037597

(0.04353) (0.20455) (0.02843) (0.10277) (0.02166)

[1.20717) [ 0.86959) [-1.69808) [-0.95322) [1.73550)

D(LPIB(-1)) -0.040708 3.758930 0.738326 -0.343065 0.081080

(0.77645) (3.64835) (0.50707) (1.83303) (0.38639)

[-0.05243]) [ 1.03031) [ 1.45608) {-0.187186) [0.20984)

D(LPIB(-2)) 0.040687 -2.749799 -0.070872 -1.339225 -0.044057

(0.77771) (3.65424) (0.50788) (1.83599) (0.38701)

10.05232] [-0.75250] [-0.13954] -0.72943] [-0.11284]

D(LOP(-1)) 0042685 -0.457338 -0.089549 0.392497 0.032128

(0.13999) (0.65778) (0.09142) (0.33049) (0.06966)

[0.20492) [-0.69528) [-0.97953) [1.18764) {0.46118]

D(LOP(-2)) -0.045928 0.096559 0.048275 0.1999890 -0.030777

(0.14296) (0.67173) (0.09338) (0.33749) (0.07114)

[-0.32127) [0.14375) [0.495567) [0.59257] [-0.43262)

DLTCH(-1)) -0.144005 2047793 -0.255433 -1.567442 0.924432

(0.77297) (3.63198) (0.50479) (1.82481) (0.38465)

[-0.18630] [0.56382] (0.50602] [-0.85896] [2.40329]

D(LTCH(-2)) -0.011130 -3.680083 0.125465 -1.147761 -0.240119

(0.76739) (3.60574) (0.50114) (1.81163) (0.38187)

[-0.01450) [-1.02062) [0.25036) -0.633585) [-0.62879)

c 0.002056 0.037263 -0.000421 0.030247 0.004072

(0.00671) (0.03155) (0.00439) (0.01585) (0.00334)

10.30627] [1.18105) [0.09595] [1.90810] [1.22062]

R-squared 0.590435 0603715 0.813557 0672679 0677119

Ad) R-squared 0457928 0.475505 0.753237 0566781 0572657

Sum sq. reslds 0.017734 0.391542 0.007563 0.098838 0.004392

SE. equation 0.022839 0.107312 0.014915 0.053917 0011365

F-statistic 4.455897 4708803 13.48735 6.352151 6.481989

Log likelihood 1155293 44.35382 135.1298 76.01576 147.6327

Akaike AIC -4501274 -1.406688 -5.353470 -2783294 -5.897074

Schwarz SC -4.024237 -0.929851 -4876433 -2.306257 -5.420037

Mean dependent -0.002436 0.006898 -0.001840 0.000446 0011815

SD. dependent 0.031020 0.148176 0.030025 0.081916 0017385
Determinant resid covariance (dof adj.) 167E17
Determinant resid covariance 369€-18
Log likelihood 5968752
Akalke Information criterion +23.12501
Schwarz criterion -20.54106

Number of coefficients 65
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Inverse Roots of AR Characteristic Polynomial
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