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and their impacts, enabling the determination of policies and
strategies within defense organizations. This research aims to present
a comprehensive risk prediction model using the Multivariate
GARCH (MGARCH) method.

Methodology: Due to the lack of public access to information from
military organizations, in this research, statistical methods such as
time series regression, self-regressive vector model, multivariable
GARCH model, and conditional value at risk were used for banking
data from the years 2011 to 2018.

Findings: It is possible to identify, analyze, and prioritize risks
through the quantification of risks in different units of military
organizations.

Conclusion: Based on this, commanders are advised to establish and
strengthen risk management departments and regularly assess and
manage internal risks within their units according to risk indicators.
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Extended Abstract

INTRODUCTION:

Risk management is one of the fundamental requirements for modern military
forces. The common process of designing military structures and
organizations to cope with unforeseen environmental threats is fragile, and in
practice, it jeopardizes the implementation of structural changes, potentially
leading to failure. Such conditions, in addition to causing a waste of time and
high costs, result in the organization lacking the necessary efficiency and
effectiveness, which leads to adverse defensive and security consequences for
the country. On the other hand, the future is characterized by uncertainty and
ambiguity, which inherently entails constant risks. National defense requires
a deep understanding of the strategic environment, the accurate identification
of goals and interests, and the timely selection to achieve them. One of the
most fundamental solutions to address the issue of uncertainty is risk
assessment, analysis, and management. This research aims to provide a
comprehensive risk prediction model using the multivariate GARCH
(MGARCH) method.

METHODOLOGY:

This study is considered applied in terms of its purpose. It examines the
impact of risk prediction in the banking system and is descriptive-
correlational in nature and methodology.

This study's statistical population and dataset consist of the daily price time
series of all banks included in the banking index. Therefore, the daily stock
price time series of ten banks listed on the stock exchange, along with the
banking index, have been considered for the study from 2015 to 2022
(covering eight years). In addition to these variables, three external factors—
volatility in the currency market, gold coin market volatility, and interest rate
volatility—are included as influential variables in this study.

RESULTS:

In the first section, data related to bank stock prices and macroeconomic
variables, such as exchange rate fluctuations, gold coin market fluctuations,
and interest rates, were analyzed. After the preparation and removal of
outliers, the data were adjusted and updated using the Mahalanobis method
to improve the accuracy of the results. Initial statistical analyses showed that
daily stock returns for the banks fluctuated around zero with limited standard
deviation in most cases. Additionally, the values of the skewness and kurtosis
coefficients for some banks indicated that the data were not normally
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distributed, highlighting the need for more complex models to conduct more
accurate analyses.

In the second section, the basic assumptions of the models, such as normality,
stationarity, and variance heterogeneity, were examined. The results of the
tests indicated that the assumption of normality for all variables was rejected,
while the stationarity assumption was confirmed using the generalized
Dickey-Fuller test. Furthermore, the results of the heteroskedasticity (ARCH)
test showed that bank stock returns exhibited variance heterogeneity, meaning
non-uniform fluctuations over time. These findings demonstrated that
standard models alone are insufficient for accurately analyzing these data, and
more advanced models, such as multivariate GARCH, should be employed.
The third section focused on calculating the systemic risk of banks using the
quantile regression model and the Value at Risk (VaR) and Conditional Value
at Risk (CoVaR) indices. The results showed that Mellat Bank, Tejarat Bank,
and Saderat Bank exhibited the highest systemic risks and had a significant
negative impact on the banking system. In contrast, banks like Post Bank and
Middle East Bank were more prone to high return fluctuations. The analysis,
using a scatter plot between return risk and systemic risk, revealed that Mellat
Bank, Tejarat Bank, and Saderat Bank not only had higher systemic risk but
also exhibited higher return fluctuation risk than other banks.

Finally, the fourth section was dedicated to testing systemic risk contagion
using the multivariate GARCH model with a dynamic conditional correlation
approach. The results confirmed the existence of risk contagion between
banks, meaning that financial volatility and crises in one bank could spread
to others, creating a domino effect. These findings underscore the importance
of careful monitoring and management of systemic risk in the banking
industry, as risk contagion can lead to larger crises within the banking system
and the macroeconomics.

CONCLUSION:

Risks can be identified, analyzed, and prioritized by quantifying them within
various units of military organizations. Accordingly, it is recommended that
commanders establish and strengthen risk management departments and
regularly assess and manage risks within their units based on risk indicators.
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0.17 1.3712 0.003481 0.004773 [vbMelat].omega
0.00 3.0907 0.021639 0.066879 [vbMelat].alphal
0.00 31.0919 0.02998 0.932121 [vbMelat].betal
0.00 -8.1065 0.199552 -1.61767 [vbMelat].skew
0.00 13.4112 0.092931 1.246315 [vbMelat].shape
0.00 2.9254 0.00053 0.001551 [VbSader].omega
0.00 6.6429 0.01651 0.109675 [VbSader].alphal
0.00 42.6068 0.020873 0.889325 [VbSader].betal
0.00 -12.4439 0.11163 -1.38912 [VbSader].skew
0.00 18.7425 0.076512 1.43403 [VbSader].shape
0.16 1.3939 0.000083 0.000115 [VKar].omega
0.00 5.4747 0.010867 0.059493 [VKar].alphal
0.00 53.4323 0.017583 0.939507 [VKar].betal
0.00 -13.6775 0.065808 -0.90008 [VKar].skew
0.00 22.7927 0.04125 0.940206 [VKar].shape
0.00 3.7518 0.000881 0.003306 [VKhavar].omega
0.00 9.1477 0.019907 0.182101 [VKhavar].alphal
0.00 27.2495 0.029978 0.816899 [VKhavar].betal
0.00 -19.788 0.054845 -1.08527 [VKhavar].skew
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0.00 35.5834 0.024969 0.888495 [VKhavar].shape
0.01 2.5914 0.000342 0.000886 [VNovin].omega
0.00 5.5 0.028528 0.156901 [VNovin].alphal
0.00 24.0442 0.035023 0.842099 [VNovin].betal
0.00 -13.6205 0.108015 -1.47121 [VNovin].skew
0.00 21.651 0.062124 1.345058 [VNovin].shape
0.04 2.0491 0.000521 0.001067 [VPars].omega
0.00 7.7306 0.014171 0.109547 [VPars].alphal
0.00 46.2467 0.019233 0.889453 [VPars].betal
0.00 -12.4849 0.088359 -1.10316 [VPars].skew
0.00 22.487 0.054049 1.21539 [VPars].shape
0.00 4.2477 0.000139 0.000589 [VPasar].omega
0.00 8.8077 0.017983 0.158391 [VPasar].alphal
0.00 35.8209 0.023467 0.840609 [VPasar].betal
0.00 -15.0848 0.080883 -1.22011 [VPasar].skew
0.00 22.9193 0.053745 1.231805 [VPasar].shape
0.00 3.5831 0.000305 0.001094 [VPost].omega
0.00 8.4863 0.008758 0.074325 [VPost].alphal
0.00 80.1841 0.011532 0.924674 [VPost].betal
0.00 -13.2331 0.113467 -1.50152 [VPost].skew
0.00 20.8817 0.064137 1.33929 [VPost].shape
0.23 1.1953 0.000293 0.00035 [VSina).omega
0.00 3.6878 0.024303 0.089624 [VSina].alphal
0.00 30.2206 0.030091 0.909376 [VSina].betal
0.00 -11.6602 0.115798 -1.35023 [VSina].skew
0.00 15.8694 0.088236 1.400256 [VSina].shape
0.00 3.7213 0.000513 0.001909 [VTejarat].omega
0.00 6.2542 0.010992 0.068747 [VTejarat].alphal
0.00 66.3539 0.01402 0.930253 [VTejarat].betal
0.00 -13.5206 0.09701 -1.31164 [VTejarat].skew
0.00 19.7496 0.063796 1.259954 [VTejarat].shape
0.00 4.677 0.007589 0.035492 [Joint] dcc-a
0.00 40.781 0.022507 0.917872 [Joint] dcc-b
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FS  p00elawsas DCC fal)ly 90 12 05 o0 0dlive a5 ol jlon oyl JLast o)
Ll pd gog ) Bp eammsplis o5 Cul SO 5l eS licgere rizes g yho
2B Sl e 2,8 sdeliiwody 5yl Jxe ke 4 Az g L Ko (saw 3l el DCC
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0.01 | o0 | 0.1 [ -0.03 | 0.02 [ 0.03 | 0.03 | 100 | 0.06 | 0.01 | VKar
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<0.01 -4.81126 Dollor
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-21.9444
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VoA

o SGL VAR dlslae (595 52 150390 W yie <l b 5510 20 (V1) Jgur

0.604 -0.519 0.018 -0.01 Dollor
0.884 -0.146 0.009 -0.001 Interest_Rate
0.117 -1.566 0.021 -0.033 Coin

wlyolo SGL VAR dole (595 5 150390 5L yiie <l 55l3 S0 (VY) oo

GoIo S oo & bl S ylsliw! B 2l 3591 3 o po W ol )b
0.152 1.434 0.014 0.019 Dollor
0.958 0.053 0.007 0.00035 Interest Rate

0.01 -2.574 0.015 -0.04 Cslin

281, SGL VAR aslee (595 2 15039 2 W pitio ey (5510 Sxo (1Y) Jgam

0.701 0.385 0.005 0.002 Dollor
0.159 1.409 0.002 0.003 Interest Rate
0.498 -0.678 0.005 -0.004 Coin

alo ygl> SGL VAR aoleo 595 3 15039 52 1 yaitio wl 6 (5510 S0 (1F) Jgur

0.255 -1.137 0.006 -0.006 Dollor
0.001 -3.222 0.003 -0.009 Interest Rate
0.124 -1.537 0.006 -0.01 Coin

(95 SLaidl SGL VAR doles 59 32 15092 Lo pitio <l 5510 520 (10) Jgor

0.782 -0.277 0.01 -0.003 Dollor
0.015 2.445 0.005 0.012 Interest Rate
0.478 0.71 0.011 0.008 Coin

Ol SSLVAR dolao (595 2 1309 2 b i cul 6 5510 S0 (1) Jgur

3] CYPEC YIS RV- PR I Y PY B RCSY R 3 - PS5 89391 3 o o b sl
0.852 -0.186 0.011 -0.002 Dollor
0.86 -0.176 0.005 -0.001 Interest Rate
0.602 -0.522 0.012 -0.006 Coin
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0.2 1.282 0.008 0.01 Dollor
0.855 -0.183 0.004 -0.001 Interest Rate
0.635 0.475 0.009 10.004 Coin

Sy VAR dlslae (59 32 130095 Lo pdio cul b 5515 S0 (VA) Jouzr

0.97 -0.038 0.01 -0.00036 Dollor
0.923 0.096 0.005 0.00045 Interest Rate
0.886 -0.144 0.011 -0.002 Coin

Lo SGL VAR Woleo 595 3 150093 W0 yaitio ol yud (5510 e (1) Jgur

Solosine e | bl | 5wl Byt | g9yl cn pb 1o 5l s
0.302 1.032 0.01 0.011 Dollor
0.879 0.152 0.005 0.001 Interest_Rate
0.043 -2.027 0.012 -0.024 Coin

)yl SSL VAR doleo (595 32 150092 W yaisio w36 (5,510 Sxe (Y0) Jour

Slo s Hlade < SLl 3 slasliw! Byl $939) 3 o o W ol sl
0.975 0.031 0.016 0.00048 e
0.743 0.327 0.008 0.003 Interest_Rate
0.557 -0.587 0.018 -0.01 Com
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a5 09,0 Wyeiie b ool (3315 VAR(S) Jow liiys 0 sloyuiio Sl g 5l e
oS S Joe SO plyear ais SSL L5158 L et S, len
295 50 ] 518 S
S erSolr ln il ny Ojgetr 2518 S Smiin Sz ond ln Joe
il 00l &3l,) SGL g0 (sl VAR Jae (63,91 1 ol pd callio o SYsb

cdosg sl VAR Joo 59550 2 cal o (1) Joor

Sl slado | (bl | o il Byl | (3,591 1 p8 e %ol
0 21.342 0.028 0.592 vbMelat.11
0.736 0.337 0.042 0.014 VbSader.11
0.075 1.78 0.094 0.167 VKar.l1
0.366 0.905 0.078 0.071 VKhavar.11
0.482 0.703 0.048 0.034 VNovin.11
0.242 -1.17 0.043 -0.05 VPars.I1
0.2 1.281 0.058 0.074 VPasar.11
0.844 0.197 0.047 0.009 VPost.11
0.495 0.682 0.044 0.03 VSina.ll
0.325 -0.984 0.036 -0.035 VTejarat.11
0.792 0.263 0.032 0.008 vbMelat.12
0.908 0.115 0.048 0.005 VbSader.12
0.087 -1.71 0.118 -0.201 VKar.I12
0.557 0.587 0.107 0.063 VKhavar.12
0.084 -1.73 0.056 -0.097 VNovin.12
0.112 1.592 0.049 0.078 VPars.12
0.153 -1.429 0.071 -0.102 VPasar.12
0.295 -1.048 0.054 -0.056 VPost.12
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0.796 0.258 0.051 0.013 VSina.l2
0.288 1.062 0.041 0.043 VTejarat.12
0.144 1.461 0.032 0.047 vbMelat.13
0.548 -0.6 0.048 -0.029 VbSader.13
0.017 2.397 0.118 0.283 VKar.13
0.006 -2.729 0.107 -0.293 VKhavar.13

0.09 1.697 0.056 0.095 VNovin.13
0.331 -0.972 0.049 -0.048 VPars.13
0.017 2.382 0.071 0.17 VPasar.13
0.049 1.974 0.054 0.106 VPost.13
0.045 -2.004 0.05 -0.101 VSina.l3
0.449 0.757 0.041 0.031 VTejarat.13
0.571 0.567 0.032 0.018 vbMelat.14
0.089 1.7 0.048 0.081 VbSader.14
0.352 -0.93 0.118 -0.11 VKar.14
0.022 2.285 0.108 0.246 VKhavar.14
0.297 -1.044 0.056 -0.058 VNovin.l4

0.49 -0.69 0.049 -0.034 VPars.14
0.009 -2.613 0.072 -0.187 VPasar.14
0.813 -0.236 0.054 -0.013 VPost.14
0.431 0.787 0.051 0.04 VSina.l4
0.126 -1.53 0.041 -0.062 VTejarat.14
0.043 2.029 0.027 0.056 vbMelat.15
0.098 -1.654 0.041 -0.068 VbSader.15
0.411 -0.823 0.094 -0.078 VKar.15
0.443 -0.767 0.078 -0.06 VKhavar.15

0.04 2.053 0.047 0.097 VNovin.15

0.88 -0.151 0.043 -0.006 VPars.15

0.87 0.164 0.058 0.01 VPasar.15
0.814 0.235 0.047 0.011 VPost.15
0.208 1.26 0.044 0.056 VSina.l5
0.019 2.343 0.035 0.083 VTejarat.15

0.07 -1.81 0.045 -0.082 Const
0.604 -0.519 0.018 -0.01 Dollor
0.884 -0.146 0.009 -0.001 Interest_Rate
0.117 -1.566 0.021 -0.033 Coin

2lasg 13 VAR Jao 60,91 colps (YY) Jour
Solosimo o | (I kol | o lailiasl Byl | (60,91 1 oy 4o W yiol,b
0.678 -0.415 0.02 -0.008 vbMelat.11
0 18.496 0.031 0.568 VbSader.11
0.035 2.106 0.069 0.146 VKar.l1
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0.115 1.576 0.058 0.091 VKhavar.11
0.335 0.964 0.035 0.034 VNovin.l1
0.24 1.175 0.032 0.037 VPars.11
0.319 0.996 0.043 0.043 VPasar.11
0.653 0.449 0.035 0.016 VPost.11
0.753 0.315 0.033 0.01 VSina.ll
0.059 -1.886 0.026 -0.049 VTejarat.11
0.615 0.502 0.024 0.012 vbMelat.12
0.166 1.386 0.035 0.049 VbSader.12
0.263 -1.121 0.087 -0.097 VKar.12
0.921 0.099 0.079 0.008 VKhavar.12
0.501 -0.673 0.041 -0.028 VNovin.12
0.516 -0.649 0.036 -0.024 VPars.12
0.151 -1.436 0.052 -0.075 VPasar.12
0.211 1.251 0.04 0.05 VPost.12
0.944 0.07 0.037 0.003 VSina.l2
0.877 -0.155 0.03 -0.005 VTejarat.12
0.605 0.517 0.023 0.012 vbMelat.13
0.955 -0.057 0.035 -0.002 VbSader.13
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