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Abstract

In the theoretical risk literature, countless measures have been taken to quantify the systemic risk of
financial institutions. Based on this, in recent decades, due to the complex nature of the financial system
and different definitions of systemic risk, various criteria have been presented to measure systemic risk.
So that currently there are about 31 different criteria for measuring systemic risk. The existence of
different criteria for measuring systemic risk has caused contradictions in the results of different studies;
Based on this, it is necessary to provide a single measurement method that is agreed upon by everyone.
With this approach, in the present study, using price-based indices and fundamental indices, a stable
composite systemic risk index has been presented. In order to achieve this goal, systemic risk indicators
include value at risk (VaR), conditional value at risk (CoVaR), Changing conditional value at risk
(CoVaRA), beta coefficient, leverage ratio (LVG), nominal systemic risk (BxMV), systemic risk
(SRISK), marginal expected shortfall (MRES), systemic risk index based on the specific risk sequence
of each bank and systemic link (EVT approach) was estimated for the period of 2012-2023 and then
the amount of explanation the performance of systemic risk indicators of the impact of crises on selected
banks was investigated in the framework of principal component analysis (PCA) and bayesian principal
component analysis (BPCA) methods. For this purpose, among the accepted banks in the Iranian Stock
Exchange, the survey data of 9 banks including Eghtesad Novin, Mellat, Karafarin, Tejarat, Parsian,
Saderat, Post Bank, Sina and Pasargad were used. Based on the results, the composite systemic risk
index constructed using BPCA exhibits an upward trend over the study period, indicating increasing
vulnerability of the Iranian banking system to systemic shocks. The disaggregated results further show
that market risk is mainly volatile and driven by short-term shocks, whereas fundamental and network-
based risks follow more stable and relatively consistent upward patterns. In the bank-level ranking,
significant differences are observed across different risk dimensions. Banks Mellat and Saderat are
identified as the most systemically risky institutions based on the overall index, while in the network
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dimension, Bank Keshavarzi and Parsian play a more central role in risk transmission within the

banking system.
Keywords: systemic risk, Iranian banking system, principal component analysis (PCA), Bayesian

principal component method (BPCA).
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    R  m t + 1 : t + h < C


    R  i t + 1 : t + h


    R  m t + 1 : t + h


    L V G  i t


    L M R E S  i t


  G = ( V , E )


    e  i , j


  i , j ∈ V


   | V | = N


  X =  (   X  i , j ) N × N


    X  i , j


  L =   ∑  1 ≤ i ≤ N    L  i ,   L  i =   ∑  j : j ≠ i    X  i , j


    N  i =  1 2   ∑  i , j    a  i , j


    N  i =  1 2   ∑  c i , j    c  i , j


  V =  1 2   ∑  i , j    w  i , j


    A  b ;   A  l ,   C  b ;   C  l a n d   W  b ;   W  l


    a  b i j (   a  l i j )


    c  b i j (   c  l i j )


    w  b i j (   w  l i j )


    w  b i j =   w  l i j


    w  b i j =   w  l i j


    f  i j =   w  l i j −   w  b i j


   (   p  k )


    C  c  (   p  k ) =   ∑  i = 1  n  d   (   p  i ,   p  k )  − 1


    d ( p  i ,   p  k )


    p  i


    p  k


    C  B  (   p  k ) =   ∑  i < j  n      g  i j (   p  k )    g  i j ;     i ≠ j ≠ k


    g  i j


    p  i


    p  j


    g  i j (   p  k )


    p  i


    p  j


    p  k


    F  i  t h


    F  i =   W  i , 1   X 1 +   W  i , 2   X 2 + … +   W  i , k   X  k


    𝜎 p


    𝛽  i  T


    𝛽  i  T


    𝛽  i  T


    𝛽  i  T


    𝜷  𝒊  𝑻


    𝛽  i  T


     


    𝛽  i  T


    𝛽  i  T


    𝛽  i  T

