Lecture # 11    MARKET RISK
1. Need for banks capital

· To ensure the soundness of banks, regulators specify minimum capital ratio that banks need to maintain

· If banks are not regulated, what will be the tendency of banks towards capital-to-assets ratio?

· Will deposit insurance solve the problem?

· Deposit insurance will create moral hazard for insurance companies,

· Again for the solution of moral hazard problem, banks should be required by an apex authority to main enough capital 

2. The pre-1988 period of banks regulations

· Prior to 1988, regulators in different countries tended to regulate bank capital by setting minimum level for the ratio of capital to total assets

· However, definition of capital and ratios fluctuated widely from country to country

· Banks were competing globally and a bank in a country with tight capital regulations was considered to have competitive disadvantage as compared to a bank in country with slack capital requirements

· At the same time, many banks were heavily involved in derivative contracts, that do not appear on balance sheet but increase the risk

· These derivative contracts were not covered by the capital-to-assets ratio

· These problems led supervisory authorities in 12 countries to form a Basel committee on banking's supervision

· They met regularly in Basel, Switzerland, under the patronage of the bank for International Settlements. 

· Assets to Capital must be less than 20. Assets includes off-balance sheet items that are direct credit substitutes such as letters of credit and guarantees

· Cooke Ratio: Capital must be 8% of risk weighted amount. At least 50% of capital must be Tier 1.

· Tier 1 Capital: common equity, non-cumulative perpetual preferred shares, minority interests in consolidated subsidiaries less goodwill

· Tier 2 Capital: cumulative preferred stock, certain types of 99-year debentures, subordinated debt with an original life of more than 5 years 
3. Risk-Weighted Capital

· A risk weight is applied to each on-balance- sheet asset according to its risk (e.g. 0% to cash and govt bonds; 20% to claims on OECD banks; 50% to residential mortgages; 100% to corporate loans, corporate bonds, etc.)

· For each off-balance-sheet item we first calculate a credit equivalent amount and then apply a risk weight 

· Risk weighted amount (RWA) consists of: 

i) Sum of risk weight times asset amount for on-balance sheet items

ii) Sum of risk weight times credit equivalent amount for off-balance sheet items 

1996 Amendment

· Implemented in 1998

· Requires banks to measure and hold capital for market risk for all instruments in the trading book including those off balance sheet (This is in addition to the BIS Accord credit risk capital) 

4.  The Market Risk Capital
· The capital requirement is 
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· Where k is a multiplicative factor chosen by regulators (at least 3), VaR is the 99% 10-day value at risk, and SRC is the specific risk charge (primarily for debt securities held in trading book) 
5. Basel II
· In 1999 the Basel committee proposed new rules that have become known as Basel II

· Expected to be implemented in 2007 

Three pillars

1-New minimum capital requirements for credit and operational risk 

2-Supervisory review: more thorough and uniform

3-Market discipline: more disclosure

6. Soundness of FIs and Capital Adequacy

· Overview:
· An important objective of government is to provide a stable economic environment for businesses and individuals

· One of way of accomplishing this objective is to provide stable and reliable banking system where bank failures are rare and depositors are protected

· Soundness of a bank mainly depends upon the bank’s ability to absorb unexpected losses

· This ability is critically dependent upon the bank’s capital and other components of equity that the bank holds

· It is widely accepted that the capital a financial institution requires should cover the difference between the expected losses and “worst-case losses” over some time horizon

· The worst-case loss is the loss that is not expected to be exceeded with some high degree of confidence

· The high degree of confidence might be 99%

· Why only worst-cases losses?
7. Market risk

· One source of risk for financial institution comes from market variables

· Market risk is the risk that the value of on and off-balance sheet positions of a financial institution will be adversely affected by movements in market rates or prices such as interest rates, foreign exchange rates, equity prices, credit spreads and/or commodity prices resulting in a loss to earnings and capital 

Market risk is the risk that the value of an investment will decrease due to moves in market factors. 

The market risk is also called systematic risk. The portion of a security's risk common to all securities in the same asset class, and that cannot be eliminated or reduced through diversification. The sensitivity of the market value of a portfolio to changes in financial asset prices such as: interest rates, foreign exchange rates, equity prices, and commodity prices Volatility frequently refers to the standard deviation of the change in value of a financial instrument with a specific time horizon. It is often used to quantify the risk of the instrument over that time period. Volatility is typically expressed in annualized terms, and it may either be an absolute number ($5) or a fraction of the initial value (5%). 
Types of Market risk.

The four standard market risk factors include:
 
 Equity risk is the risk that one's investments will depreciate because of stock market dynamics causing one to lose money.

The measure of risk used in the equity markets is typically the standard deviation of a security's price over a number of periods. The standard deviation will delineate the normal fluctuations one can expect in that particular security above and below the mean, or average. However, since most investors would not consider fluctuations above the average return as "risk", some economists prefer other means of measuring it. This is all wrong.
Interest rate risk is the risk (variability in value) borne by an interest-bearing asset, such as a loan or a 

(finance)" 
bond
, due to variability of interest rates. In general, as rates rise, the price of a 

bond" 
fixed rate bond
 will fall, and vice versa. Interest rate risk is commonly measured by the bond's duration. Asset liability management is a common name for the complete set of techniques used to manage risk within a general enterprise 

management" 
risk management
 framework.

Currency risk is the risk that foreign exchange rates will change.
Currency risk''' is a form of risk that arises from the change in price of one currency against another. Whenever investors or companies have assets or business operations across national borders, they face currency risk if their positions are not Hedge (finance) hedged. ''Transaction risk'' is the risk that exchange rates will change unfavorably over time. It can be hedged against using forward currency contracts; * ''Translation risk'' is an accounting risk, proportional to the amount of assets held in foreign currencies. Changes in the exchange rate over time will render a report inaccurate, and so assets are usually balanced by borrowings in that currency. The exchange risk associated with a foreign denominated instrument is a key element in foreign investment. This risk flows from differential monetary policy and growth in real productivity, which results in differential inflation rates. For example if you are a U.S. investor and you have stocks in Canada, the return that you will realize is affected by both the change in the price of the stocks and the change of the Canadian dollar against the U.S. dollar. Suppose that you realized a return in the stocks of 15% but if the Canadian dollar depreciated 15% against the U.S. dollar, you would make a small loss. When a firm conducts transactions in different currencies, it exposes itself to risk. The risk arises because currencies may move in relation to each other. If a firm is buying and selling in different currencies, then revenue and costs can move upwards or downwards as exchange rates between currencies change. If a firm has borrowed funds in a different currency, the repayments on the debt could change or, if the firm has invested overseas, the returns on investment may alter with exchange rate movements — this is usually known as foreign currency exposure. Currency risk exists regardless of whether you are investing domestically or abroad. If you invest in your home country, and your home currency devalues, you have lost money. Any and all stock market investments are subject to currency risk, regardless of the nationality of the investor or the investment, and whether they are the same or different. The only way to avoid currency risk is to invest in commodities, which hold value independent of any monetary system. 

How we can calculate Market Risk
    Market risk is typically measured using a Value at Risk methodology. Value at risk is well established as a risk management technique, but it contains a number of limiting assumptions that constrain its accuracy. The first assumption is that the composition of the portfolio measured remains unchanged over the single period of the model. For short time horizons, this limiting assumption is often regarded as acceptable. For longer time horizons, many of the transactions in the portfolio may mature during the modeling period.
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Reasons of market risk: 

· Convergence of Economies

· Easy and faster flow of information

· Skill Enhancement

· Increasing Market activity  

Market risk lead to:

· Increased Volatility

· Need for measuring and managing Market Risks

· Regulatory focus

· Profiting from Risk
8. Value at Risk

· To ensure the adequate capital is there to cover losses above expected levels, financial institutions need to know a single number that summarizes the total risk in portfolio of financial assets

· Value at Risk (VaR) is such measure which was pioneered by J.P. Morgan

8.1. VaR Historical perspective
· The chairman Dennis Weatherstone was dissatisfied with the long risk reports

· He asked for something simpler that focused on the bank total exposure over the next 24 hours

· This measure helped management to know the risk being taken by the bank and were better able to allocate capital within the bank
8.2. Definition of VaR

“What loss level is such that we are X% confident it will not be exceeded in N business days?”

Value at risk is a function of two variables:


- The time horizon


 - And the confidence level

8.3. VaR in Basel II

· The VAR measure used by regulators for market risk is the loss on the trading book that can be expected to occur over a 10-day period 1% of the time 

· The value at risk is $1 million means that the bank is 99% confident that there will not be a loss greater than $1 million over the next 10 days.

· The capital that it requires is a k times of the VaR measure

8.4. Capital requirement for VaR
· K is chosen on  a bank-by-bank basis by the regulators and must be at least 3

· It historical data shows that VaR measure did not perform well in the last 250 trading days, k may be set as high as 4.
Example of VaR (in %).

· A percentage VaR is very simple

· Value at risk is the worst expected loss over some selected time period with some selected confidence

· According to the above, VaR is the product of

·                  VaRa = Zaσ 

· Za is the chosen level of probability

· If we set z value at 95% confidence, it will return the value 1.65 of critical z which means that we are 95% confident that the worst negative change in our given variable will be 1.65 times of the standard deviation value 

· Similarly, 99% confidence returns the critical value 2.33 of z 

· The critical value of z at a given confidence level can be calculated by the =normsinv function of Excel

· For 95% confidence, we shall input values like:

· =normsinv(.05)

· Example in excel sheet given (VaR – Parametric)

8.5. VaR Parameters 

· Time Horizon

· VaR should be calculated over a horizon of how many days?

· An appropriate choice for the time horizon depends on the application

· For example, trading desks of banks calculate the profit and loss daily

· Their positions are usually fairly liquid and actively managed

· This is why daily VaR will be the right choice for internal use

· If VaR turns out to be beyond the acceptable limit, composition of portfolio can be changed quickly

8.5.1. Time Horizon: 
· For an investment portfolio held by a pension fund, a time horizon is always set one month.
· This because the portfolio is traded less actively and some instruments in the portfolio are less liquid.
· The one day VaR can be converted to N-days VaR by using the following formula.
·                                             N-days VaR = 1-day VaR *(N)0.5
8.5.1. The confidence interval
· Basel committee has chosen a time horizon of 10-days and a confidence level of 99% for market risks in the trading books

· The confidence interval is primarily dependent upon the accuracy of VaR measures over time

· If VaR threshold is breached several times in the past, it can be suspected that the VaR is underestimated

· Should we increase or decrease confidence level in such a scenario?
· Dilemma?

· The higher the confidence level , the greater the VAR measure

· It is not clear, however, whether one should stop at 99%, 99.9%, 99.99% and so on. Each of these values will create an increasingly larger loss, but less likely.

· Another problem is that, as confidence level increases, the number of occurrences below VAR shrinks, leading to poor measures of large but unlikely losses.

· The choice of the confidence level depends on the use of VAR. For most applications, VAR is simply a benchmark measure of downside risk. If so, what really matters is consistency of the VAR confidence level across trading desks or time.

8.6 Other methods of finding VaR
· Historical Simulation
· HS involves using past data as a guide to what will happen in the future

HS – Methodology

· Suppose we wan to calculate VaR for a portfolio using 1-day horizon, a 99% confidence level, and 500 days of data

· Collect data on the daily movements in the given market variables 
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Conduct 500 trials assuming as if todays prices will change at a past rate of change in each of the 500 days

· This way forecasted value for tomorrow will be: 

· Where Vn is todays value of the variable

· Vi is the variable value in past days

Vi-1 is the variable value one-day before the Vi value

· After that, calculate the value of portfolio based on the trial values of each variable

· Find the difference between the forecasted values and today’s value of the portfolio in all 500 trials

· Find the given percentile of these differences, and that will be the VaR estimate

Percentile

· The 1st percentile in 500 observations mean the 5th worst loss in all 500 observations

· In Excel, we do this by:

· =percentile(range, .01) if it is for 1st percentile

Accuracy

· Past may not be accurate estimate of the future, Kendall and Stuart describe how to calculate a confidence for the percentile of the probability distribution when it is estimated from a sample data

· Suppose that x is the qth percentile of the loss distribution when it is estimated from n observations. The standard error of x is
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· 
where f(x) is an estimate of the probability density of the loss at the qth percentile calculated by assuming a probability distribution for the loss

· q= NORMINV(0.01, mean, Stdev)

· f(x) = NORMDIST(q, mean, Stdev, false)

· Error is the +/- in the value of VaR

� EMBED Equation.3  ���





� EMBED Equation.3  ���
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