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Introduction

Operational risk is one of the factors identified in organizations, especially in
banks, and banking supervisory committees pay special attention to it. In this
paper, a mathematical model based on an advanced operational risk model is
considered to calculate the probability of bank survival as a partial Volterra
integro-differential equation. Integral equations are considered as one of the
useful mathematical tools in pure and applied analysis. Often the results of
applied equations such as partial differential equations, integro-differential
equations, random equations and other equations including integro differential
part are used in physical phenomena. One of the applications of these
equations is in operational risk. In (1988) different methods for solving
differential equations and integro-differential equations of parabolic type are
presented. The issue of survival probability is an important issue in modeling
a business's risk. The model under study is often expressed by the partial
Volterra intego-differential equation.Types of risks available to organizations
(banks) include credit risk, market risk or operational risk. One of the most
important is the operational risk to which all the activities of the bank are
exposed. Operational risk is the possibility of losses due to inadequacy and
inadequacy of processes and methods, people and internal systems or due to
events outside the organization (bank). The effects of this type of risk can
sometimes be so wide that it can lead to the bankruptcy of a bank. Therefore,
domestic and international regulators - especially the Wing Committee - and
banks are making great efforts to accurately identify and effectively manage
this risk. The wide range of this risk, in addition to the difficulty of quantifying
it, makes it very difficult to obtain a reliable database that can be found by
mathematical modeling of a particular trend or order among the data. To
counter the consequences of operational risk, banks are required to allocate
some reserves to hedge potential losses. This can be considered a form of
autoimmunity, although the explicit allocation of capital to operational risk by
the Basel Committee is not mandatory for banks. The concept of operational
risk is the same for different organizations and its amount depends on the total
capital of the organization.




Material and methods

This equation has been solved numerically by applying the finite differences
method with the trapezoidal rule (FD-TR method) to estimate its integral
part and the effect of changing the parameters of the models on the output of
the problem has been investigated. In addition, the stability and convergence
of the method are discussed and its numerical results are presented.

Results and discussion

We have discretized the integro-differential equation related to operational
risk in different networks and solved it by finite differences method. We have
obtained useful results for its operation in organizations at different times and
with different risk reserves.

Conclusion
According to the results obtained from the numerical solution of the problem,
the following results can be raised:

e At the same time, by increasing risk storage in different networks, it
is observed that the probability of survival increases, the probability
of survival is directly related to risk storage. This result is especially
evident in the network of 8.

e By storing constant risk, the passage of time in different networks
will reduce the probability of survival, the probability of survival is
inversely related to the passage of time. This result is especially
evident in the network of 8.

e By increasing the network segmentations sufficiently, the
convergence of the FD-TR method is quite evident.

e FD-TR method is an efficient scheme to estimate the solution of the
operational risk’s model as a stable and convergence numerical
approach.
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3 X3 ass
0.8606 0.9121 0.0515 0.6915 0.9165 0.2251 0.7590 | 0.8374 | 0.0784
R(z,t)
0.8377 0.9124 0.0747 0.9294 0.9240 0.0054 0.8985 | 0.8520 | 0.0465
0.8404 0.9165 0.0762 0.8367 0.9445 0.1078 0.8772 | 0.8918 | 0.0146
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4 X8y 0.7526 0.8774 0.1248 0.8107 0.8835 0.0728 0.7784 0.8079 0.0295
4R(z0) 0.6549 0.8775 0.2226 0.8616 0.8903 0.0287 0.8003 0.8191 0.0188
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0.7502 0.8502 0.1000 0.7732 0.8577 0.0845 0.7853 0.7877 0.0024
5 X 5asiui
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0.7991 0.8289 0.0298 0.9182 0.8374 0.0808 0.8131 0.7730 0.0401

6 X 64507043 0.8290 0.1246 0.8491 0.8429 0.0062 0.8150 0.7808 0.0342

R(z,t) 0.6159 0.8293 0.2134 0.8237 0.8520 0.0283 0.7691 0.7935 0.0244

0.5294 0.8308 0.3014 0.8557 0.8670 0.0113 0.7555 0.8144 0.0589

0.5110 0.8374 0.3264 0.7949 0.8918 0.0969 0.7507 0.8490 0.0983
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0.7641 0.8118 0.0477 0.7896 0.8211 0.0315 0.7791 0.7620 0.0171

0.8090 0.8118 0.0029 0.8428 0.8261 0.0167 0.8140 0.7687 0.0453
7 X 7
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0.5821 0.8635 0.2814 1.0868 0.9368 0.1500 0.8754 0.9188 0.0434
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