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ABSTRACT 

This paper examines the three methods of value at risk using stock prices of Indian banking sector.  

Ten banks stock prices were used for two years period of Oct 2013 to Oct 2015. Three methods of 

Value at Risk were employed in this paper namely, Historical, Covariance method and Monte Carlo 

method. Of the three methods examined, Monte Carlo method would help the portfolio manager to 

reduce the risk. 
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INTRODUCTION 

Banking is one of the most rapidly growing sectors in India. The percentage of listed banks is also 

increasing in leading stock exchange, i.e., NSE. CNX Bank Nifty, a sectoral index representing banks in 

India comprises of 16.35% of total market capitalization. Market cap directly reflects the number of 

stocks traded in that particular sector. The Bank Nifty increased 53.56% in a short span of two years. 

This stat gives us a view about the number of investors trading in listed banking stocks. When 

compared to that of other indices in NSE, bank nifty is the most volatile index which results in more 

returns as well as risk associated with it. As a part of this project, various methods of performing risk 

and return analysis has been analyzed and an appropriate method is selected. Value at Risk (VaR), 

which gives the maximum loss that a stock or portfolio may not exceed with specific confidence 

interval for given time period. 

Value at Risk (VaR) is statistical measure used to quantify the level of financial risk within a stock or 

investment portfolio over a specific time frame. It is used by risk managers in order to measure and 

control the level of risk which the portfolio. From the VaR value obtained the risk managers ensure 

that risks are not taken beyond the value indicated by VaR.  The computation of VaR depends upon 

historical loss distribution, Confidence level and Time frame. There are different methods of 

computing VaR such as historical simulation, Variance approach method and Monte Carlo method.  
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HISTORICAL SIMULATION 

Historical Simulation is a non-parametric approach of calculating VaR using cumulative distribution 

function. This method is known for its simple and easy implementation. A survey mentioned that 

59% of VaR users obtain their value using this historical method. This method does not follow any 

particular distribution of stock or portfolio returns. In this method, we calculate the returns and sort 

out the maximum and minimum value among them. With the help of total number of observations, 

we create bins and then we find the frequency of observations among different bins. The returns at 

required confidence level can be obtained through iteration. However, a flaw in historical method is 

that it applies equal weights to all the returns calculated in that period. This is inconsistent with the 

diminishing predictability of the data that is further away from the present. VaR gives the value of 

risk to certain extent, and based on the historical trends, we cannot predict the future occurrences. 

This flaw has led to conditional VaR, which takes the average returns exceeding the VaR percentage 

from the given observations. 

VARIANCE COVARIANCE APPROACH 

In this approach, the basic assumption is that the returns follow a normal distribution. From the 

returns obtained we calculate the standard deviation of that particular stock or portfolio. VaR value 

is obtained by multiplying this standard deviation with appropriate normal distribution factor. The 

approach is generally used only when it is believed that the stock or portfolio returns have followed 

normal distribution. In this method, VaR value is calculated either using simple moving average 

(SMA) or an exponentially weighted moving average (EWMA).  

The only difference in these two approaches is that SMA gives equal importance to all the returns 

calculated over a period of time whereas EWMA gives higher emphasis on recent returns. 

𝜎2 =  ∑ (1 − 𝜆)𝑋 𝜆𝑡−1 𝑋 𝑅𝑡
2𝑛

𝑡=1   

Lambda is standard deviation which is taken as 94% according to industry standards. Rt is the rate of 

return at time t. Time t is obtained by calculating the number of days remaining to reach the present 

day where we calculate the VaR value 

MONTE CARLO APPROACH 

This approach is completely based on randomly generated stock prices. This is the only difference 

between historical simulation and Monte Carlo approach. This is a non-parametric approach where 

we follow the historical method to calculate VaR after generating the random numbers. Random 

numbers are generated based on the required number of observations, i.e., the number of 

observations considered in other approaches. S0 is spot price of a stock at time zero and mu and 

sigma are the mean and standard deviation of the stock in the given time frame.  
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𝑺𝒕 =  𝑺𝟎𝒆(µ−𝟎.𝟓𝝈𝟐)𝒕+𝝈√𝒕𝒛𝒕  

METHODOLOGY 

There are currently 27 public sector banks and 22 listed private sector banks. Based on the market 

cap of these banking stocks, top five banks from public and private sector were selected for the 

study. The list of banks selected and their NSE codes are given in the appendix. 

The closing price of each stock for 2 years (From 10th Oct 2013 to 9th Oct 2015) has been selected 

out of which 493 are trading days. In the period of these 493 days, few stocks among the selected 

ones has undergone stock split. For example, Share price of State Bank of India closed at Rs.2920.9 

on 19th Nov 2014 and on next day it closed at Rs.297 after the stock split. This stock split is done to 

make the stock price affordable to small and medium investors. In this case, SBI stock has 

announced 10:1 stock split. This adjustment has been made in case of stock prices before 20th Nov 

2014 to avoid the improper measure of returns. Few other stocks such as Axis Bank and Canara Bank 

has undergone 5:1 stock split and the values are adjusted accordingly to calculate appropriate VaR.  

In order to compute the Historical Value at risk, maximum and minimum returns are calculated for 

the selected banks for 492 observations of each bank. With the help of these values, distribution 

bins were calculated 

Bin With = (Maximum Return – Minimum Return) / Total number of observation 

The returns at required confidence level can be obtained through iteration. Let us assume that we 

require VaR at 95% confidence level, but we cannot assure that a bin will be created exactly at 95% 

confidence level. Hence we take nearest possible bins to 95% and then we iterate the values to 

obtain the exact value at 95% confidence level which is nothing but our required VaR value for the 

given time frame of 2 years with a confidence of 95%. 

The results obtained by performing historical simulation on PSUs, private sector banks and CNX Bank 

nifty is as follows 

Table 1 : Historical Simulation of VaR 

Public Sector Banks Private Sector Banks 

  99% 95%   99% 95% 

SBIN 4.82% 2.92% HDFCBANK 2.68% 1.84% 

BANKBAR 6.10% 3.68% ICICIBANK 4.67% 2.87% 

PNB 6.32% 3.81% KOTAKBANK 3.97% 2.32% 

CANBK 6.03% 4.42% AXISBANK 4.88% 3.21% 

CENTRALBK 7.39% 3.04% INDUSINDBK 4.47% 2.84% 
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Table 2 : Conditional VaR 

Public Sector Banks Private Sector Banks 

  99% 95%   99% 95% 

SBIN 3.35% 2.37% HDFCBANK 2.54% 1.80% 

BANKBAR 4.50% 3.18% ICICIBANK 4.15% 2.94% 

PNB 3.85% 2.73% KOTAKBANK 3.39% 2.39% 

CANBK 4.91% 3.48% AXISBANK 4.47% 3.16% 

CENTRALBK 4.44% 3.14% INDUSINDBK 2.88% 2.03% 

Table 3 : Monte Carlo Simulation VaR 

Public Sector Banks Private Sector Banks 

  99% 95%   99% 95% 

SBIN 10.60% 7% HDFCBANK 5.68% 4.18% 

BANKBAR 14.05% 9.37% ICICIBANK 10.61% 7.08% 

PNB 11.38% 7.36% KOTAKBANK 8.15% 5.28% 

CANBK 12.89% 8.42% AXISBANK 9.19% 6.00% 

CENTRALBK 11.59% 8.00% INDUSINDBK 8.78% 6.04% 

Tables above shows that Monte Carlo simulation gives better results in most number of stocks at 

99% as well as 95% confidence level. As we are aware that Monte Carlo should be ‘n’ number of 

times to, the results may vary from time to time. Hence, keeping that in mind, we can tell that in 

most of the cases with a confidence level of 99% Conditional VaR is giving better VaR value followed 

by historical simulation and SMA methods. But with a confidence level of 95%, SMA is giving much 

higher results when compared to that of historical simulation. From the VaR values obtained, we can 

also conclude that Central Bank is most volatile stock followed by Bank of Baroda. India’s leading 

PSU bank, State Bank of India stock is the least volatile stock with maximum VaR value of 5.82% with 

a confidence level of 99% in a time frame of two years. Among the private sector banks, HDFC is the 

less volatile stock with maximum VaR value of 5.68% even after considering Monte Carlo Simulation. 

However, the public sector banks are more consistence than private sector banks in terms of 

volatility. Hence, the risk managers can focus on public units than other banks for their portfolio 

management.  
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CONCLUSION 

This paper compared the various methods of VaR for the banks in India. Given the data for the study 

period, mote carlo methods seems to the better method for the Indian context, However, this paper  

does not explore other advanced method as this is preliminary exploration of  Value at Risk methods 

for Indian banking Industries.  
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APPENDIX: LIST OF BANKS 

Public Sector Undertakings (PSUs):  

1. State Bank of India (SBIN)  

2. Bank of Baroda (BANKBAR)  

3. Punjab National Bank (PNB)  

4. Canara Bank (CANBK)  

5. Central Bank of India (CENTRALBK)  

Private Sector Banks:  

1. HDFC Bank (HDFCBANK)  

2. ICICI Bank (ICICIBANK)  

3. Kotak Bank (KOTAKBANK) 

4. Axis Bank (AXISBANK)  

5. IndusInd Bank (INDUSINDBK)  

 

http://www.skirec.org/

