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Fig. 3 Probability density functions of annual aggregate unexpected losses [a) internal fraud; b) external fraud; ¢) execution, delivery & process management ]
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Table 2 VaR at different confidence levels

a (%) VaR(Z,) /45T | VaR(Z,) /4ZTT | VaR(Z3) /AL5E | EVaR(Z;) /45T | VaR( X Z;) /LT 8
90 2544.2 302.6 130.9 2977.7 2931.4 0.984 5
95 2 601.0 313.3 137.8 3052.1 2994.6 0.9812
99 2703.4 330.4 151. 6 3185.4 3083.3 0.967 9

99.9 2796. 6 341.5 164.3 3302.3 3165.1 0.958 4
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Unexpected operational risk aggregation considering risk correlation: A dy-

namical modeling perspective

XU Chi, WANG Dong-hua™ , QING Nan
School of Business, East China University of Science and Technology, Shanghai 200237, China

Abstract; Based on historical operational loss data in Chinese commercial banks from year 1994 to 2012, a
dynamical model containing different-time correlations is established to describe the mechanism of unexpected
loss occurrence, transmission and evolution. The model takes into account the interactions among different e-
vent types, the spontaneous generation of losses and the economical capital reservation set by banks to cover
expected losses. Through simulations of loss evolution model, unexpected operational risk loss scenarios (low
frequency high severity) and calculation of one-year VaR of total unexpected aggregate losses can be achieved.
The empirical results demonstrate that the dynamical model is good for description of different-time dependence
structures among event types and can pass the robustness test. At a high confidence level, additive sum of
VaR systematically overestimates total risk and the degree of overestimation will go up with rising of confidence
level. Internal fraud has become a main type of operational risk in Chinese commercial banks.

Key words: operational risk; dynamical model; mechanism of loss evolution; VaR





