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Abstract:

This study aimed to shed light on the impact of financial crises on financial
markets. For this purpose, we conducted an empirical study to examine the
effect of the sovereign debt crisis experienced by Greece on a group of financial
markets in 8 European countries during the period extending from the first
quarter of 2009 to the last quarter of 2022. Using panel data models, our study
relied on panel vector autoregression (PVAR) models by incorporating a cross-
sectional dimension.

To achieve this objective, the stock market index is used as the dependent
variable, while the independent variables include external debt, gross domestic
product (GDP), inflation rate, broad money supply (M2), and the trade openness
index. The study concludes that sovereign debt crises have both negative and
positive short-term effects on financial markets. The positive effect, though rare,
can be attributed to improved expectations or government interventions. In
contrast, the negative effect is explained by rising interest rates, higher corporate
taxation, and increased default risk, which generate market panic and lead to a
decline in stock market indices.

Keywords : Financial crisis, sovereign debt crisis, financial contagion, financial
markets, panel models.
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STOCK DEBT GDP INFLATION M2 TRADEOP
Mean 8210.102 1.88E+17 2.95E+16 1.571987 8.03E+15 90.75347
Median 6126.060 1.70E+17 5.06E+10 1.200000 3.77E+12 81.21760
Maximum 41954.00 6.81E+17 6.50E+18 11.70000 1.02E+17 270.9300
Minimum 542.1200 3.12E+08 73421720 -6.100000 5.28E+10 45.56309
Std. Dev. 6745.446 1.96E+17 4.32E+17 2.197619 2.16E+16 40.42134
Skewness 1.828973 0.737930 14.86359 1.397226 2.553193 1.794515
Kurtosis 7.397231 2.295098 221.9596 7.456959 8.231348 6.114305
Jargue-Bera 610.7024 49.93427 911437.3 516.5711 997.5875 421.4938
Probability 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000
Sum 3678126. 8.40E+19 1.32E+19 704.2500 3.60E+18 40657.55
Sum Sq. Dev. 2.03E+10 1.72E+37 8.34E+37 2158.800 2.09E+35 730346.5

Observations 448 448 448 448 448 448
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Pedroni Residual Cointegration Test

Series: STOCK DEBT GDP M2 INFLATION TRADEOP

Date: 07/06/25 Time: 16:43

Sample: 2009Q1 2022Q4

Included observations: 448

Cross-sections included: 8

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

Automatic lag length selection based on SIC with a max lag of 10
Newey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic 0.846833 0.1985 0.643263  0.2600
Panel rho-Statistic -0.743233 0.2287 -1.066721  0.1430
Panel PP-Statistic -1.898015 0.0288  -2.424656  0.0077
Panel ADF-Statistic -1.128267 0.1296  -0.280718 0.3895

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prab.
Group rho-Statistic -0.208554 0.4174
Group PP-Statistic -2.057958 0.0198
Group ADF-Statistic -0.367416 0.3567

Cross section specific results

Phillips-Peron results (non-parametric)

Cross ID AR(1)  Variance HAC Bandwidth Obs
1 0.716 1607341. 1984337. 3.00 55
2 0.506  413438.4  429938.4 5.00 55
3 0.679  1309453.  1226549. 3.00 55
4 0.600 29303226 30894919 3.00 55
5 0.579  9704546. 8905398. 1.00 55
6 0.253  4034729. 3800178. 1.00 55
7 0.647  890067.3 890067.3 0.00 55
8 0.413  599430.9 599430.9 0.00 55

Augmented Dickey-Fuller results (parametric)

Cross ID AR(1)  Variance Lag Max lag Obs
1 0.346  1370474. 2 10 53
2 0.506 4134384 0 10 55
3 0.774  1217316. 1 10 54
4 0.600 29303226 0 10 55
5 0.579  9704546. 0 10 55
6 0.661  3339588. 3 10 52
7 0.647  890067.3 0 10 55
8 0.413  599430.9 0 10 55
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VAR Lag Order Selection Criteria

Endogenous variables: STOCK DEBT GDP INFLATION M2 TRADEOP
Exogenous variables: C

Date: 07/06/25 Time: 16:49

Sample: 2009Q1 2022Q4

Included observations: 384

Lag LogL LR FPE AIC SC HQ
0 -53616.41 NA 7.9e+113  279.2834  279.3451  279.3079
1 -51952.35  3267.447 1.6e+110 270.8039 271.2360 270.9753
2 -51770.04  352.2748  7.6e+109 270.0419 270.8444* 270.3602
3 -51675.60  179.5452  5.6e+109 269.7375 270.9103 270.2027*
4 -51624.53 9549136  5.2e+109  269.6590 271.2022 270.2711
5 -51555.66  126.6072  4.4e+109* 269.4878* 271.4014 270.2468
6 -51536.37  34.86242  4.8e+109 269.5749 271.8588 270.4808
7 -51506.59  52.89033  5.0e+109 269.6073 272.2616  270.6601
8 -51469.07  65.46788* 4.9e+109 269.5993  272.6240 270.7991

* 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

226



I s

FEM CJ}C E)) VIPY J.g-\.ES (4) ('5) ‘5’9&\

Dependent Variable: STOCK

Method: Panel Least Squares

Date: 07/06/25 Time: 18:27

Sample (adjusted): 2010Q2 2022Q4
Periods included: 51

Cross-sections included: 8

Total panel (balanced) observations: 408

Variable Coefficient Std. Error t-Statistic Prob.
C 1147.219 379.6746 3.021586 0.0027
STOCK(-1) 0.954607 0.052144 18.30705 0.0000
STOCK(-2) 0.004633 0.074173 0.062460 0.9502
STOCK(-3) -0.020372 0.078604  -0.259165 0.7957
STOCK(-4) -0.003293 0.082398  -0.039959 0.9682
STOCK(-5) 0.032085 0.056676 0.566112 0.5717
DEBT(-1) 2.89E-15 1.24E-15 2.332962 0.0203
DEBT(-2) 4.26E-16 1.38E-15 0.309365 0.7572
DEBT(-3) -4.72E-16 1.36E-15  -0.346002 0.7296
DEBT(-4) -3.25E-15 1.39E-15  -2.334833 0.0202
DEBT(-5) 3.74E-16 1.31E-15 0.286181 0.7749
GDP(-1) -3.08E-16 3.08E-16  -1.001654 0.3173
GDP(-2) 4.10E-16 3.93E-16 1.043493 0.2975
GDP(-3) -1.57E-16 4.22E-16  -0.371538 0.7105
GDP(-4) -5.89E-17 3.99E-16  -0.147826 0.8826
GDP(-5) -4.75E-18 3.16E-16  -0.015025 0.9880
M2(-1) 1.66E-14 1.11E-14 1.494328 0.1361
M2(-2) 1.35E-14 1.13E-14 1.193547 0.2335
M2(-3) 3.45E-14 1.18E-14 2.919821 0.0037
M2(-4) 1.97E-14  1.03E-14 1911072  0.0569
M2(-5) -6.27E-14 1.02E-14  -6.139894 0.0000
INFLATION(-1) 53.79127 102.7881 0.523322 0.6011
INFLATION(-2) -132.4625 147.4098  -0.898600 0.3695

INFLATION(-3) 218.5168 145.4210 1.502650 0.1339
INFLATION(-4) -8.399507 146.0912  -0.057495 0.9542
INFLATION(-5) -204.1241 103.6494  -1.969371 0.0498

TRADEOP(-1) -16.66426 15.78919  -1.055422 0.2920
TRADEOP(-2) -5.563654 16.40039  -0.339239 0.7346
TRADEOP(-3) 15.18156 16.70912 0.908579 0.3642
TRADEOP(-4) -2.969513 16.79860  -0.176772 0.8598
TRADEOP(-5) 0.095036 16.26191 0.005844 0.9953

Effects Specification

Period fixed (dummy variables)

Root MSE 1801.966 R-squared 0.930565
Mean dependent var 8225.345 Adjusted R-squared 0.913578
S.D. dependent var 6846.845 S.E. of regression 2012.810
Akaike info criterion 18.22820 Sum squared resid 1.32E+09
Schwarz criterion 19.02456 Log likelihood -3637.553
Hannan-Quinn criter. 18.54332 F-statistic 5478055
Durbin-Watson stat 1.980083 Prob(F-statistic) 0.000000
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Dependent Variable: STOCK

Method: Panel EGLS (Period random effects)

Date: 07/06/25 Time: 18:28

Sample (adjusted): 2010Q2 2022Q4

Periods included: 51

Cross-sections included: 8

Total panel (balanced) observations: 408

Swamy and Arora estimator of component variances

REM ij.ﬂ CMelas ﬁ»\js (5) P:b ‘5;45.\

Variable Coefficient Std. Error t-Statistic Prob.
C 1143.631 371.6142 3.077470 0.0022
STOCK(-1) 0.963448 0.048144 20.01168 0.0000
STOCK(-2) -0.003387 0.068692 -0.049311 0.9607
STOCK(-3) -0.020346 0.073864 -0.275447 0.7831
STOCK(-4) -0.031877 0.077874 -0.409336 0.6825
STOCK(-5) 0.054210 0.053042 1.022016 0.3074
DEBT(-1) 2.51E-15 1.16E-15 2.161645 0.0313
DEBT(-2) 5.53E-16 1.28E-15 0.432095 0.6659
DEBT(-3) -2.23E-16 1.26E-15 -0.177747 0.8590
DEBT(-4) -3.82E-15 1.29E-15 -2.963018 0.0032
DEBT(-5) 9.76E-16 1.22E-15 0.799792 0.4243
GDP(-1) -2.22E-16 2.87E-16 -0.772919 0.4401
GDP(-2) 3.33E-16 3.66E-16 0.910538 0.3631
GDP(-3) -5.04E-17 3.92E-16 -0.128640 0.8977
GDP(-4) -1.02E-16 3.69E-16 -0.274775 0.7836
GDP(-5) 5.48E-17 2.92E-16 0.187604 0.8513
M2(-1) 2.02E-14 1.05E-14 1.929646 0.0544
M2(-2) 1.09E-14 1.07E-14 1.019375 0.3087
M2(-3) 3.67E-14 1.12E-14 3.284414 0.0011
M2(-4) 1.92E-14 9.74E-15 1.968015 0.0498
M2(-5) -6.58E-14 9.71E-15 -6.782719 0.0000
INFLATION(-1) 89.19639 95.85973 0.930489 0.3527
INFLATION(-2) -103.2240 137.6875 -0.749698 0.4539
INFLATION(-3) 129.8336 135.7799 0.956207 0.3396
INFLATION(-4) -12.87852 136.2504 -0.094521 0.9247
INFLATION(-5) -169.2202 96.21971 -1.758686 0.0794
TRADEOP(-1) -12.61217 13.57884 -0.928811 0.3536
TRADEOP(-2) -4.637520 14.22063 -0.326112 0.7445
TRADEOP(-3) 9.420563 14.19849 0.663490 0.5074
TRADEOP(-4) -4.455177 14.50392 -0.307171 0.7589
TRADEOP(-5) 2.664811 13.90132 0.191695 0.8481

Effects Specification

S.D. Rho
Period random 0.000000 0.0000
Idiosyncratic random 2012.810 1.0000

Weighted Statistics
Root MSE 1944.926 R-squared 0.919111
Mean dependent var 8225.345 Adjusted R-squared 0.912674
S.D. dependent var 6846.845 S.E. of regression 2023.311
Sum squared resid 1.54E+09 F-statistic 142.7897
Durbin-Watson stat 1.976244  Prob(F-statistic) 0.000000
Unweighted Statistics

R-squared 0.919111 Mean dependent var 8225.345
Sum squared resid 1.54E+09 Durbin-Watson stat 1.976244
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Correlated Random Effects - Hausman Test
Equation: EQO1
Test period random effects

Chi-Sq.
Test Summary Statistic  Chi-Sq. d.f. Prob.
Period random 34.237050 30 0.2715

** WARNING: estimated period random effects variance is zero.
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Pairwise Dumitrescu Hurlin Panel Causality Tests
Date: 07/06/25 Time: 18:32
Sample: 2009Q1 2022Q4

Lags: 5

Null Hypothesis: W-Stat. Zbar-Stat. Prob.
DEBT does not homogeneously cause STOCK 12.1530 5.35669 8.E-08
STOCK does not homogeneously cause DEBT 12.2369 5.42193 6.E-08
GDP does not homogeneously cause STOCK 6.28365 0.79341 0.4275
STOCK does not homogeneously cause GDP 20.5367 11.8748 0.0000

INFLATION does not homogeneously cause STOCK 8.57409 2.57416 0.0100
STOCK does not homogeneously cause INFLATION 30.9817 19.9955 0.0000

M2 does not homogeneously cause STOCK 7.31933  1.59862 0.1099
STOCK does not homogeneously cause M2 22,1314 13.1146 0.0000

TRADEOP does not homogeneously cause STOCK 4.49798 -0.59491 0.5519
STOCK does not homogeneously cause TRADEOP 4.21080 -0.81818 0.4133
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