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3/23/2016
 1
 Professor Robert B.H. HauswaldKogod School of Business, AU
 FIN 683Financial Institutions Management
 Midterm Review
 Midterm
 • Material up to the class preceding the midterm• Format: take home or in-class, closed notes,
 – the choice is yours– if in class, a one-sided, hand written note page
 • 6/10 questions: similar to practice problems, but– 1 question: short definitions, examples, etc.– 4/6 questions: business applications drawn from– role of banks, A&L matching, duration and immu-
 nization, market and liquidity risk, VaR, credit risk– 2/3 questions: regulatory, policy, or current interest
 • Send me your questions: with a solution, it’s in!
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 Why Do Financial Intermediaries Exist?
 • The classical theories– asset transformation
 – transaction costs
 – liquidity services: payment systems
 • First-generation models– delegated monitoring and liquidity services
 • Second generation models– financial intermediaries and financial markets
 3/23/2016 Financial Intermediation: Introduction © Robert B.H. Hauswald 3
 Preliminaries: the Balance Sheet
 • A balance sheet for a– company is:
 – bank is:
 • What is special about financial intermediaries? – deposits
 – loans
 – equity
 • Contracts are not necessarily standard– not anonymous: cannot easily be resold
 3/23/2016 Financial Intermediation: Introduction © Robert B.H. Hauswald 4
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 Why Banks?
 • Banks exist for many economic reasons: there is no unique view, nor a unified theory
 • Apart from transaction costs, the main reasons why financial intermediaries exist are– screening
 – monitoring
 – intertemporal insurance
 • Information production and risk transfer3/23/2016 5Financial Intermediation: Introduction © Robert B.H. Hauswald
 3/23/2016 Financial Intermediation: Introduction © Robert B.H. Hauswald 6
 Equilibrium in Credit Market
 • Competition among borrowers and lenders– prices: loan rates
 – quantities: availability of credit
 • Small informational frictions have huge consequences– backward-bending supply functions
 – absence of equilibrium, i.e.,
 – credit rationing in equilibrium
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 3/23/2016 Financial Intermediation: Introduction © Robert B.H. Hauswald 7
 Information Asymmetry in the Credit Market
 • Ex ante: adverse selection – contract design affects the group of loan applicants
 – screeningapplicants might help
 • During the contract: moral hazard – the behavior of the applicants changes after signing
 the contract;
 – monitoringhelps
 • Ex post: costly state verification
 Bank Losses and Credit Crunch• Credit crunch: contraction in the supply of credit
 – a contraction in the supply funds in a market
 • Who is contracting their supply of credit?– Banks because of losses that initially stemmed from
 the subprime mortgage market
 • Losses spread to other credit markets– Commercial real estate loans
 – Leverage loans
 – Other subprime consumer loans3/23/2016 8Bank Specialness © Robert B.H. Hauswald
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 Financial System Architecture
 • Financial institutions’ profits “outsized”– i.e., they exceed value added
 • The model interrupted: the “credit” crunch
 • A crunch can involve multiple markets– US: 1990 to 1992
 – Scandinavia: 1991 to 1994
 – Japan: 1992 to 2000
 – US: 2008 to 20103/23/2016 9Bank Specialness © Robert B.H. Hauswald
 Saver/Investors
 FinancialIntermediaries
 SecuritiesMarkets
 Business
 $ $
 $ $
 Financial System Architecture:Normal Flow of Funds
 Consumers
 $
 $
 $
 $
 $
 3/23/2016 10Bank Specialness © Robert B.H. Hauswald
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 Saver/Investors
 FinancialIntermediaries
 SecuritiesMarkets
 Business
 $ $
 $ $
 Consumers
 $
 $
 $
 $
 A “CRUNCH”
 $
 3/23/2016 11Bank Specialness © Robert B.H. Hauswald
 Financial System Architecture:Credit Squeeze or Crunch
 Credit-Crunch Causes• Banks suffer a shock that affects their ability
 and/or incentive to lend
 • Many types of potential shocks: historical shocks include, for example:– Capital shock (US 1990-92, Japan 1990-2000)
 – Regulatory reporting shock (US 1990-92)
 – Regulatory scrutiny shock (US 1990-92)
 – Risk-based capital shock (US 1990-92)
 • Currently: “capital shock” caused initially by losses in the subprime mortgage market
 3/23/2016 Bank Specialness © Robert B.H. Hauswald 12
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 Capital-Shock Mechanics
 • Banks must meet required capital requirements (e.g, S.E./T.A. > 8%)
 • Banks have target capital requirements driven by reputation/credibility effects
 • Losses deplete capital, i.e., shareholder equity
 • Banks must either– Raise more equity: e.g., sovereign wealth funds
 – Reduce assets by contracting lending: balance sheet shrinks
 3/23/2016 Bank Specialness © Robert B.H. Hauswald 13
 Financial Intermediaries are Special
 • Special role of FIs in the financial system and the functions they provide– FIs receive special regulatory attention
 – Some FIs more special than others
 • Put the recent/current financial crisis into perspective– consequences: credit crunch
 – origins: revisited later
 1-14 Bank Specialness © Robert B.H. Hauswald3/23/2016
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 1-15
 Other Special Services
 • Reduced transactions costs
 • Maturity intermediation
 • Transmission of monetary policy.
 • Credit allocation (areas of special need such as home mortgages)
 • Intergenerational transfers or time intermediation
 • Payment services (FedWire and CHIPS)
 • Denomination intermediation
 3/23/2016 Bank Specialness © Robert B.H. Hauswald
 1-16
 Specialness and Regulation
 • FIs receive special regulatory attention.
 • Rationale: banks provide externalities– Positive externalities: services, information
 – Negative externalities of FI failure
 • Special services provided by Fis: vital
 • Institution-specific functions such as – money supply transmission (banks),
 – credit allocation (thrifts, farm banks),
 – payment services (banks, thrifts), etc.3/23/2016 Bank Specialness © Robert B.H. Hauswald
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 7-17
 Bank Risks• Financial institutions face a plethora of risks:
 – interest-rate, credit, off-balance-sheet risk,
 – foreign-exchange, country or sovereign risk,
 – technology and operational risk,
 – liquidity and market risk,
 – the upshot: insolvency risk
 • Note: These risks are not unique to FIs– faced by all global firms
 3/23/2016 Bank Risks © Robert B.H. Hauswald
 7-18
 Risks of Financial Intermediation
 • Interest rate risk resulting from mismatch in asset & liability maturities:
 • Spread changes as interest rates change
 • Since value = PV(Cash flows), equity affected
 • Balance sheet hedge via matching maturities of assets and liabilities is problematic for FIs– appears inconsistent with asset transformation role
 • Refinancing risk
 • Reinvestment risk
 3/23/2016 Bank Risks © Robert B.H. Hauswald
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 7-19
 Market Risk
 • Incurred in trading of assets and liabilities as well as derivatives: not an issue if buy&hold– Short view of time horizon
 – Value at risk (VAR), daily earnings at risk (DEAR)
 • Market meltdown 2008-2009– Mortgage backed securities
 – “Toxic” assets
 – Lehman Brothers, Merrill Lynch, AIG
 • Exaggerate faith in financial innovation and…
 3/23/2016 Bank Risks © Robert B.H. Hauswald
 7-20
 Sources of Market Risk
 • Market, or trading, risk present whenever – an FI takes an open or unhedged long or short
 position in
 – securities or foreign exchange
 • Implications for regulators and management:– Need for controls
 – Need for measurement of risk exposure
 3/23/2016 Bank Risks © Robert B.H. Hauswald
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 7-21
 Credit Risk• Risk that promised cash flows are not paid in
 full: debt-service problems– essentially default risk
 – a counterparty risk
 • High rate of charge-offs of debt in the 1980s, most of the 1990s and 2000s
 • Charge-offs continued to grow until late 2008
 • Firm-specific credit risk:
 • Systematic credit risk:3/23/2016 Bank Risks © Robert B.H. Hauswald
 Liquidity Risk
 • Risk of being forced to borrow or sell assets in a very short period of time – Low prices result
 • May generate runs– Runs may turn liquidity problem into solvency
 problem
 – Failure of IndyMac in summer of 2008
 • Seizing up of interbank market: counterparty risk became liquidity risk
 7-22 Bank Risks © Robert B.H. Hauswald3/23/2016
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 Insolvency Risk
 • Risk of insufficient capital to offset sudden decline in value of assets relative to liabilities
 • Original cause may be excessive – interest rate, market, credit, off-balance-sheet,
 technological, FX, sovereign, and liquidity risks
 • Washington Mutual
 • “Too big to fail:” e.g., Citigroup– what about “Too large to rescue”
 – Iceland, Ireland and the UK7-23 Bank Risks © Robert B.H. Hauswald3/23/2016
 3/23/2016 Interest-Rate Risk © Robert B.H. Hauswald 24
 Time Value of Money
 • Present value PV = CFt/(1+r)t
 • Future value FV = CFt(1+r)t
 • Net present value NPV = sum of all PV
 -PV 5 5 5 5 105
 5
 4
 1 )1(
 105
 )1(
 5
 rrPV
 tt +
 ++
 =∑=
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 3/23/2016 Interest-Rate Risk © Robert B.H. Hauswald 25
 ∑= +
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 With accrued interest:
 3/23/2016 Interest-Rate Risk © Robert B.H. Hauswald 26
 Price-Yield Relationship
 • Price and yield (of a straight bond) move in opposite directions.
 yield
 price
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 3/23/2016 Interest-Rate Risk © Robert B.H. Hauswald 27
 Parallel Yield-Curve Shifts
 T
 r
 Current TS
 Downward move
 upward move
 8-28
 Repricing Model
 • Repricing or funding gap model based on book value: difference between– interest income and expense: measures what?
 – outdated but unfortunately widespread: small Fis
 – book- not market-value based: meaningless
 • Market value-based models: Bank for International Settlements (BIS)– maturity and duration models
 3/23/2016 Interest-Rate Risk © Robert B.H. Hauswald
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 The Maturity Model
 • Explicitly incorporates market value effects– maturity as a rough indicator of interest rate risk
 • For fixed-income assets and liabilities:– Rise (fall) in interest rates leads to fall (rise) in
 market price
 – The longer the maturity, the greater the effect of interest rate changes on market price
 – Fall in value of longer-term securities increases at diminishing rate for given increase in interest rates
 3/23/2016 Interest-Rate Risk © Robert B.H. Hauswald 29
 8-30
 Maturities and Interest Rate Exposure
 • If M A - ML = 0, is the FI immunized?– Liabilities: 1Y zero coupon bond with face value
 $100. – Assets: 1Y loan, which pays back $99.99 shortly
 after origination, and 1¢ at the end of the year. – Both have maturities of 1 year.
 • Not immunized, – although maturity gap equals zero
 • Reason: Differences in duration– coming soon
 3/23/2016 Interest-Rate Risk © Robert B.H. Hauswald
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 Duration
 • Weighted average time to maturity using the relative present values of cash flows as weights– takes into account the effects of differences in both
 coupon rates and differences in maturity
 • Based on elasticity of bond price with respect to interest rate: derivative scaled by bond price– simple differentiation of price function wrt yield
 • The units of duration are years: cash-flow adjusted maturity
 3/23/2016 31Duration and Immunization © Robert B.H. Hauswald
 3/23/2016 Duration and Immunization © Robert B.H. Hauswald 32
 Duration and Yield Sensitivity
 y
 $
 DurationModifiedPdy
 dP ⋅−=Duration is related to the rate of change in a bonds price as its yield changes: linear (first-order) approximation of price changes in yield - let’s see what the problem is…
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 3/23/2016 Duration and Immunization © Robert B.H. Hauswald 33
 Predicting Price Changes
 1. Find Macaulay duration of bond
 2. Find modified duration of bond
 3. When interest rates change, the change in a bond’s price is related to the change in yield according to
 – Find percentage price change of bond
 – Find predicted dollar price change in bond
 – Add predicted dollar price change to original price of bond
 ⇒ Predicted new price of bond (…or use XLS)
 ∆P
 P×100= −Dm
 * × ∆y ×100
 Predicting Price Changes
 • To estimate the change in price, we can express the previous equation as:
 ∆P = -D[∆R/(1+R)]P = -(MD) × (∆R) × (P)
 • Note the direct linear relationship between ∆P and -D : what does this imply?
 3/23/2016 34Duration and Immunization © Robert B.H. Hauswald
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 Dollar Duration
 • Dollar duration equals modified duration times price– Dollar duration = MD × Price
 • Using dollar duration, we can compute the change in price as
 ∆P = -Dollar duration ×∆R
 • Allows us to compute the direct price impact of yield or interest-rate changes
 3/23/2016 35Duration and Immunization © Robert B.H. Hauswald
 Immunization
 • Matching the maturityof an asset investment with a future payout responsibility – does not necessarily eliminate interest rate risk
 – but introduces fundamental principle: match assets and liabilities along risk sensitivity
 • Matching durationswill immunize against changes in interest rates– why?
 3/23/2016 36Duration and Immunization © Robert B.H. Hauswald
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 Balance-Sheet Immunization
 • Duration is a measure of the interest rate risk exposure for an FI
 • If the durations of liabilities and assets are not matched, then there is a risk that – adverse changes in the interest rate will
 increase the present value of the liabilities
 – more than the present value of assets is increased
 • Result?3/23/2016 37Duration and Immunization © Robert B.H. Hauswald
 Duration Gap
 • A simple FI balance sheet:– a 2-year coupon bond is the only loan asset (A)
 – a 2-year certificate of deposit itsonly liability (L)
 • If the duration of the bond is 1.8 years, then:
 Maturity gap: MA - ML = 2 -2 = 0, but
 Duration Gap: DA - DL = 1.8 - 2.0 = -0.2– Deposit has greater interest rate sensitivity than
 the bond, so DGAP is negative
 – FI exposed to rising interest rates3/23/2016 38Duration and Immunization © Robert B.H. Hauswald
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 9-39
 Immunizing the Balance Sheet
 • Duration Gap: the DGAP– From the balance sheet, E = A – L; therefore,
 ∆E = ∆A – ∆L
 – reflects what management priority?
 • Like for changes in bond prices, we can find the change in value of equity using duration.
 ∆E = [-DAA + DLL] ∆R/(1+R), or
 ∆E = −[DA - DLk]A(∆R/(1+R))
 3/23/2016 Duration and Immunization © Robert B.H. Hauswald
 An Example
 • Suppose DA = 5 years, DL = 3 years and rates are expected to rise from 10% to 11%. – Rates change by 1%
 – balance sheet: A = 100, L = 90 and E = 10..
 • Find change in E ∆Ε = −[DA - DLk]A[ ∆R/(1+R)]
 = -[5 - 3(90/100)]100[.01/1.1] = - $2.09.
 • Methods of immunizing balance sheet– simply adjust DA , DL or k: what is least expensive?
 3/23/2016 40Duration and Immunization © Robert B.H. Hauswald

Page 21
                        

3/23/2016
 21
 Immunization and Regulation
 • Regulators set target ratios for an FI’s capital (net worth): immunize capital ratio– Capital (Net worth) ratio = E/A
 • If target is to set ∆(E/A) = 0: DA = DL
 – accept without proof
 • But, to set ∆E = 0:– DA = kDL
 • Who should managers make happy?– shows what?
 3/23/2016 41Duration and Immunization © Robert B.H. Hauswald
 Limitations of Duration
 • Immunizing the entire balance sheet need not be costly: why not that expensive for FIs?
 • Duration can be employed in combination with hedge positions to immunize
 • Immunization is a dynamic process since duration depends on instantaneous R
 • Large interest rate changes not accurately captured– Convexity
 • More complex if nonparallel shift in yield curve– stylized facts on term structure of interest rates (TSIR)?
 3/23/2016 42Duration and Immunization © Robert B.H. Hauswald
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 Market Risk
 • Market risk is the uncertainty resulting from changes in market prices– simply the risk of an adverse price movemnt
 – affected by other risks such as interest rate risk and FX risk
 – can be measured over periods as short as one day
 • Usually measured in terms of – dollar exposure amount or
 – a relative amount against some benchmark3/23/2016 43Market Risk © Robert B.H. Hauswald
 Calculating Market Risk Exposure
 • Generally concerned with estimated potential loss under adverse circumstances
 • Three major approaches of measurement:– JPM RiskMetrics (or variance/covariance
 approach)
 – Historic or Back Simulation
 – Monte Carlo Simulation
 • Shortcomings?3/23/2016 44Market Risk © Robert B.H. Hauswald
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 RiskMetrics Model
 • Determine the daily earnings at risk = dollar value of position × price sensitivity ×potential adverse move in yield
 or,
 DEAR = dollar market value of position × price volatility.
 where,
 price volatility = price sensitivity of position ×potential adverse move in yield
 3/23/2016 45Market Risk © Robert B.H. Hauswald
 RiskMetrics
 • DEAR can be stated as: DEAR = (MD) × (potential adverse daily yield move)
 where: MD = D/(1+R).MD = Modified duration
 D = Macaulay duration
 • NB: fixed-income instruments– more general expressions for derivatives, etc.
 3/23/2016 46Market Risk © Robert B.H. Hauswald
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 10-47
 Adverse 7-Year Rate Move
 3/23/2016 Market Risk © Robert B.H. Hauswald
 Confidence Intervals: Solution
 1. Yield on the bonds = 7.243%, so MD = 6.527 years
 2. Price volatility = (MD) × (Potential adverse change in yield)
 = (6.527) × (0.00165) = 1.077%
 3. DEAR = Market value of position × (Price volatility)
 = ($1,000,000) × (.01077) = $10,7703/23/2016 48Market Risk © Robert B.H. Hauswald
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 Longer Time Periods
 • To calculate the potential loss for more than one day:
 Market value at risk
 (VARN) = DEAR ×
 • Example:
 For a five-day period,
 VAR5 = $10,770 ×
 = $24,082
 N
 N
 5
 10-49
 10-50
 Foreign Exchange
 • In the case of foreign exchange, DEAR is computed in the same fashion we employed for interest rate risk
 • DEAR = dollar value of position × FX rate volatility, where the FX rate volatility is taken as 1.65 σFX
 3/23/2016 Market Risk © Robert B.H. Hauswald
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 Equities
 • For equities, total risk = systematic risk + unsystematic risk – what is true about typically equity positions?
 • If the portfolio is well diversified, then
 DEAR = dollar value of position × stock market return volatility,
 where market volatility taken as 1.65 σm
 • If not well diversified, a degree of error will be built into the DEAR calculation: why?
 3/23/2016 51Market Risk © Robert B.H. Hauswald
 Aggregating DEAR Estimates
 • Cannot simply sum up individual DEARs– to aggregate the DEARs from individual exposures
 we require the correlation matrix.
 • Remember portfolio diversification: – same principle and math
 • Three-asset case:DEAR portfolio = [DEARa
 2 + DEARb2 +
 DEARc2 + 2ρab × DEARa × DEARb + 2ρac ×
 DEARa × DEARc + 2ρbc × DEARb × DEARc]1/2
 3/23/2016 52Market Risk © Robert B.H. Hauswald
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 DEAR: Large US Banks 2005 & 2008
 3/23/2016 53Market Risk © Robert B.H. Hauswald
 DEAR: Large US Banks 2005 & 2011
 3/23/2016 54Market Risk © Robert B.H. Hauswald
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 Liquidity• A definitional challenge: you know it when you
 (do not) see it– theory: the ability to trade arbitrary amounts of an
 asset without moving the market
 – but how to measure this theoretical yardstick?
 • Faced by all FIs: trading short-term claims– deposits, CDs, interbank
 • Regulation: how can you control a risk which is– impossible to define
 – hard to measure?3/23/2016 55Market Risk © Robert B.H. Hauswald
 Causes of Liquidity Risk• Liability-side liquidity risk when depositors or
 policyholders cash in claims– With low cash holdings, FI may be forced to liquidate assets
 too rapidly
 – Faster sale may require much lower price
 • Asset-side liquidity risk can result from OBS loan commitments and need to liquidate security positions– liquidity requirements from take down of funds can be met by
 – running down cash assets, selling liquid assets, or additional borrowing
 3/23/2016 56Market Risk © Robert B.H. Hauswald
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 Liability-side Liquidity Risk for DIs
 • Reliance on demand deposits: core deposits
 • Depository institutions need to be able to predict the distribution of netdeposit drains– Seasonality effects in net withdrawal patterns
 – Early 2000s problem with low rates: Finding suitable investment opportunities for the large inflows
 • Managed by:– Purchased liquidity management
 – Stored liquidity management3/23/2016 57Market Risk © Robert B.H. Hauswald
 Purchase Liquidity
 • Federal funds market or repurchase agreement market
 • Managing the liability side preserves asset side of balance sheet
 • Borrowed funds likely at higher rates than interest paid on deposits
 • Deposits are insured but borrowed funds not necessarily protected
 • Regulatory concerns: – During financial crisis, wholesale funds were difficult and
 sometimes impossible to obtain
 3/23/2016 58Market Risk © Robert B.H. Hauswald
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 Store Liquidity
 • Liquidate assets to meet withdrawals– In absence of reserve requirements, banks tend to hold
 reserves. (Example: In U.K. reserves ~ 1% or more)
 • Downsides: – Opportunity cost of holding excessive cash, or other liquid
 assets
 – Decreases size of balance sheet
 – Requires holding excess low return or zero return assets
 • Combine purchasedand storedliquidity management– but: leaves you still vulnerable to market forces
 3/23/2016 59Market Risk © Robert B.H. Hauswald
 Asset Side Liquidity Risk
 • Risk from loan commitments and other credit lines
 – Met either by borrowing funds and/or by running down reserves
 • Current levels of loan commitments: dangerously high– Commercial banks in particular have been increasing
 commitments over the past few years, presumably believing commitments will not be used
 – In 1994, unused commitments equaled 529%. In 2008, 1,015%. Fell back to 609% during the crisis.
 3/23/2016 60Market Risk © Robert B.H. Hauswald
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 Investment Portfolio
 • Interest rate risk and market risk of the investment portfolio cause values to fluctuate
 • Arguments that technological improvements have increased liquidity in financial markets– Some argue that “herd” behavior may actually
 reduce liquidity
 • Hard to see in light of recent events– liquidity risk and counterparty risk
 – analysis of interbank market: the liquidity spigot3/23/2016 61Market Risk © Robert B.H. Hauswald
 Measuring Liquidity Risk• Financing gap and the financing requirement
 – yet another B/S management technique
 – which liquidity risk is not addressed?
 • Financing gap = Average loans - Average deposits, or
 financing gap + liquid assets = financing requirement
 • The gap can be used in peer group comparisons or examined for trends within an individual FI
 3/23/2016 62Market Risk © Robert B.H. Hauswald
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 Liquidity Planning
 • Make funding decisions beforeliquidity problems arise
 • Lower the cost of funds by planning an optimal funding mix– do not rely on one source of liquidity alone
 – 2007: what was the problem?
 – which assets are always liquid and why?
 • Minimize the need for reserve holdings: why?3/23/2016 63Market Risk © Robert B.H. Hauswald
 Bank Runs• Can arise due to concern about:
 – Bank solvency
 – Failure of a related FI
 – Sudden changes in investor preferences
 • Demand deposits are first come, first served– Depositor’s place in line matters
 • Where do bank runs occur these days?– why?
 • Bank panic: Systemic or contagious bank run3/23/2016 64Market Risk © Robert B.H. Hauswald
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 Alleviating Bank Runs
 • Measures to reduce likelihood of bank runs:– Discount window
 – FDIC
 – Direct actions such as TARP (2008-2009)
 – Fed lending to investment banks in the crisis
 • Not without economic costs– Protections can encourage DIs to increase
 liquidity risk
 – managerial moral hazard: excessive risk taking3/23/2016 65Market Risk © Robert B.H. Hauswald
 Measuring Credit Risk
 • Availability, quality, and cost of information are critical factors in credit risk assessment– Facilitated by technology and information
 • Qualitative models– Borrower specific factors are considered as well as
 market or systematic factors
 • Specific factors include reputation, leverage, volatility of earnings, covenants, and collateral
 • Market specific factors include business cycle and interest rate levels
 3/23/2016 66Individual Credit Risk © Robert B.H. Hauswald
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 Credit Scoring Models
 • Linear probability models:
 PDi =
 • Statistically unsound since the Z’s obtained are not probabilities at all
 • There is little justification for employing linear probability models– superior statistical techniques are readily available
 ∑=
 +n
 jjij X
 1, error β
 3/23/2016 67Individual Credit Risk © Robert B.H. Hauswald
 11-68
 Other Credit Scoring Models
 • Logit models– Overcome weakness of the linear probability models
 – use a simple transformation (logistic function) that restricts the probabilities to the zero-one interval
 • Other alternatives include Probit and other variants with nonlinear indicator functions
 • Quality of credit scoring models in predicting default has improved to a degree that– better than traditional credit analysis
 – large banks can enter local credit markets: SBL3/23/2016 Individual Credit Risk © Robert B.H. Hauswald
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 Sovereign Risk• Debt repudiation
 – Since WWII, only China, Cuba, and North Korea have repudiated debt
 – Recent steps to forgive debts of most severe cases conditional on reforms
 • Rescheduling and restructuring– Most common form of sovereign risk: EM
 markets, peripheral EU (Greece)
 – South Korea, 1998
 – Argentina, 2001
 Credit Risk vs. Sovereign Risk
 • Governments can impose restrictions on debt repayments to outside creditors– Loan may default even though borrower had a
 strong credit rating at origination of loan
 – Legal remedies are very limited: sovereignty
 • Emphasizes the need to assess credit quality andsovereign risk
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 Management of Credit Risk
 • Aggregating credit exposure– default varies with:
 – implies what?
 • Credit exposure limits to industrial sectors
 • Regulatory approaches to monitoring credit risk.
 3/23/2016 71Loan-Portfolio Risk © Robert B.H. Hauswald
 The Credit Management ProcessPre-Assessment
 Pricing
 Reject
 Credit Grading:
 CorrelationsLGDPD
 CR Measurement
 CR Management
 GroomingProvisioning Capital Allocn.
 Accept
 EAD
 Model
 3/23/2016 72Loan-Portfolio Risk © Robert B.H. Hauswald
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 Portfolio Mathematics
 ∑=
 =n
 iiip RXR
 1
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 ∑ ∑∑
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 Variance:
 3/23/2016 73Loan-Portfolio Risk © Robert B.H. Hauswald
 12-74
 Moody’s KMV Portfolio Manager Model
 KMV measures these as follows:
 Ri = AISi - E(Li) = AISi - [EDFi × LGDi]
 σi = ULi = σDi × LGDi = [EDFi(1-EDFi)]½ × LGDi
 ρij = correlation between systematic return components of equity returns of
 borrower i and borrower j
 3/23/2016 Loan-Portfolio Risk © Robert B.H. Hauswald
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 KMV Asset Level Correlation
 3/23/2016 75Loan-Portfolio Risk © Robert B.H. Hauswald
 Partial Applications of Portfolio Theory
 • Loan volume-based models
 • Commercial bank call reports– Can be aggregated to estimate national
 allocations
 • Shared national credit– National database that breaks commercial and
 industrial loan volume into 2-digit SIC codes
 3/23/2016 76Loan-Portfolio Risk © Robert B.H. Hauswald
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 CreditMetrics• If next year is a bad year, how much will I lose
 on my loans and loan portfolio?
 VAR = P× 1.65 ×σ• Neither P, nor σ observed: estimate
 • Calculated using:1. Data on borrower’s credit rating
 2. Rating transition matrix
 3. Recovery rates on defaulted loans
 4. Yield spreads3/23/2016 77Loan-Portfolio Risk © Robert B.H. Hauswald
 Modelling Data Inputs - Summary
 Credit Grading:
 CorrelationsLGDPD
 CR Measurement
 EAD
 1. Traditional (RAgencies, Z-scores, ANNs)2. Modern:
 • Structural• Reduced Form
 1. Empirical2. Country and bank specific
 Modelled by facility
 Empirical:• Fixed• Equity based• Mapped from industries
 3/23/2016 78Loan-Portfolio Risk © Robert B.H. Hauswald
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 Default Mode Modelling
 • MTM models focus on the probabilities of being in either of two states at the relevant time horizon - default or non-default
 • Key to the default mode model is the separate use of PD and LGD in the calculation of Expected Loss EL and Unexpected Loss UL
 • This is the level of complexity envisaged by the Basel II reforms
 3/23/2016 79Loan-Portfolio Risk © Robert B.H. Hauswald
 Losses in Default Mode
 At the heart of the default mode models is the calculation of expected loss and the volatility of expected loss:
 EL= EAD× PD× LGD
 UL= EL(EAD× LGD− EL)
 Where:EL is expected loss; UL is unexpected loss;
 WHY??
 3/23/2016 80Loan-Portfolio Risk © Robert B.H. Hauswald
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 Portfolio Credit Risk
 • Practice is to group risks by facility type • Then calculate correlation (ρi for facility i)
 between the default rates of each facility group and that of the portfolio as a whole
 • Then calculate for the portfolio:
 ELP = ELi∑ i
 UL P = UL ii∑ ρi
 3/23/2016 81Loan-Portfolio Risk © Robert B.H. Hauswald
 Example
 • A bank has the following 3-facility portfolio, -PDs, EADs and LGDs are as shown
 • Calculate the expected loss and risk characteristics of the portfolio
 Type of Facility Nominal principal
 Risk Grade
 EAD PD LGD Correlation with Portfolio
 2-yr Loan 10-yr IRS 15-yr Mortgages
 $2,777,778 $5,000,000 $4,000,000
 A3 AA B
 $3,000,000 $397,283 $300,772
 .09%
 .03% 13.00%
 60% 40% 70%
 .1
 .2 .15
 3/23/2016 82Loan-Portfolio Risk © Robert B.H. Hauswald
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 Calculating Individual Risks
 • Given the figures in the example, we can calculate:
 EL(1) 3m x .09% x .6 1,620$ EL(2) 397,283 x .03% x .4 48$ EL(3) 300,772 x 13% x .7 27,370$
 EL(p) sum(ELi) 29,038$
 UL(1) 53,976$ UL(2) 2,752$ UL(3) 70,805$
 3/23/2016 83Loan-Portfolio Risk © Robert B.H. Hauswald
 Calculating Portfolio Risk
 • Portfolio unexpected loss is the weighted sum of the individual unexpected losses:
 Contribution (1) UL(1) x Corr 1 5,398$ Contribution (2) UL(2) x Corr 2 550$ Contribution (3) UL(3) x Corr 3 10,621$
 UL(p) 16,569$
 • Portfolio risk is a multiple of this depending on the shape of the compound distribution and risk tolerance
 3/23/2016 84Loan-Portfolio Risk © Robert B.H. Hauswald
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 A Note on Credit Diversification
 • Unlike market risk, default correlations tend to be very low in credit risk
 • E.g. in a typical stock market portfolio, 15 -20 shares is sufficient to gain most of the benefits of diversification
 • In comparison, in a credit portfolio the empirical evidence suggests that there almost always gains from further diversification
 3/23/2016 85Loan-Portfolio Risk © Robert B.H. Hauswald
 Mark-to-Market Modelling
 • MTM models define credit events to encompass not only default, but migration to any credit rating other than the current one
 • By valuing every credit in every possible state and then probability weighting them, the MTM model effectively simulates the price at which any credit could be sold - hence the MTM label
 3/23/2016 86Loan-Portfolio Risk © Robert B.H. Hauswald
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 e.g. Credit Migrations from BBB
 Range of possible credit ratings at the end of the year -each has an associated probability of occurring:
 Year-end Rating Probability (%)
 AAA 0.02
 AA 0.33
 A 5.95
 BBB 86.93
 BB 5.30
 B 1.17
 CCC 0.12
 Default 0.18
 Note:In the
 default mode all we needed
 was the
 PD = .18
 3/23/2016 87Loan-Portfolio Risk © Robert B.H. Hauswald
 FX Exposure
 • FI have typically positions in spot and forward markets; other derivatives as well
 • Natural hedge: underlying principle?– Could match foreign currency assets and
 liabilities to hedge F/X risk
 – Must also hedge against foreign interest rate risk (by matching durations, for example)
 – Financial holding companies have even greater ability to reduce their net exposure
 3/23/2016 88FX Risk © Robert B.H. Hauswald
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 Assessing FX Exposure
 • Greater DEAR (what is it?) if– greater exposure to a foreign currency combined with
 – greater volatility of the foreign currency
 – FX and IR correlations: portfolio effects are very important
 • Dollar loss/gain in currency i
 = [Net exposure in foreign currency i measured in U.S. $] × Shock (Volatility) to the USD/Si FX rate
 • Example: October 1998, more than a seven percent one-day drop in value of the dollar against the yen– what happened, financial news of the day?
 3/23/2016 89FX Risk © Robert B.H. Hauswald
 Foreign Exchange Transactions
 • FX markets– Spot foreign exchange transaction
 – Forward foreign exchange transactions
 • Foreign-currency denominated positions
 Net exposurei = (FX assetsi - FX liabi) + (FX boughti - FX soldi)– FI may be Net Short, or Net Long
 3/23/2016 90FX Risk © Robert B.H. Hauswald
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 Foreign Exchange Rate Quotes
 • Price at which one currency can be exchanged for another: exchanging money for money– ISO codes: GBP, CHF, SGD, JPK, RUB
 • Direct quote: US dollars serves as underlying– Example: CAD1.1146 per USD
 • Indirect quote: In the US, this means the price of the US dollar in terms of the foreign currency– Example: USD0.8972 per CAD
 • The terms directand indirectdepend on where the quote is obtained: USD, EUR, GBP take role of good
 3/23/2016 91FX Risk © Robert B.H. Hauswald
 Changes in FX Activities
 • Increased value of foreign claims & positions – global lending and investing
 – e.g.: invest in high interest rate currencies financed with short positions in low interest rate currencies
 • Decreased volume of currency trading – less profitable, higher volatility in FX markets
 – fewer currencies (EUR) that were consistently appreciating: led to increased hedging activity
 – FX markets as an asset class
 3/23/2016 92FX Risk © Robert B.H. Hauswald
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 Futures Contracts
 • Futures similar to a forward contract except:– Marked to market
 – Standardized contracts: smaller denomination than forward
 – Exchange traded : rapid growth of off market trading systems
 • Lower default risk than forward contracts– Delivery of underlying asset seldom occurs
 3/23/2016 93Hedging with Derivatives © Robert B.H. Hauswald
 Hedging Interest Rate Risk• Example: 20-year $1 million face value bond.
 • Current price = $970,000.
 • Interest rates expected to increase from 8% to 10% over next 3 months.
 • From duration model, change in bond value:∆P/P = -D × ∆R/(1+R)
 ∆P/ $970,000 = -9 × [.02/1.08]
 ∆P = -$161,666.67
 3/23/2016 94Hedging with Derivatives © Robert B.H. Hauswald
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 Naive Hedge• Hedged by selling 3 months forward at
 forward price of $970,000• Suppose interest rate rises from 8% to 10%:
 $970,000 - $808,333 = $161,667(forward (spot price
 price) at t=3 months)
 • Exactly offsets the on-balance-sheet loss• Immunized
 3/23/2016 95Hedging with Derivatives © Robert B.H. Hauswald
 Hedging with Futures
 • Futures more commonly used than forwards– Microhedging: individual assets
 • Macrohedging: hedging entire duration gap – more effective (portfolio effects) and generally
 lower cost
 • Basis risk– Exact matching is uncommon– Standardized delivery dates of futures reduces
 likelihood of exact matching
 3/23/2016 96Hedging with Derivatives © Robert B.H. Hauswald
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 Routine versus Selective Hedging
 • Routine hedging: Reduces interest rate risk to lowest possible level– Low risk - low return: who likes this strategy?
 • Selective hedging: selectively hedge based on – expectations of future interest rates and risk
 preferences
 • Partially hedge duration gap or individual A&L– unhedged or overhedged may be seen as speculative
 3/23/2016 97Hedging with Derivatives © Robert B.H. Hauswald
 Macrohedging with Futures
 • Number of futures contracts depends on interest rate exposure and risk-return tradeoff:
 ∆E = -[DA - kDL] × A × [∆R/(1+R)]
 • Suppose: DA = 5 years, DL = 3 years and interest rate expected to rise from 10% to 11%. • A = $100 million:
 ∆E = -(5 - (.9)(3)) $100 (.01/1.1) = -$2.091 million
 3/23/2016 98Hedging with Derivatives © Robert B.H. Hauswald
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 Risk-Minimizing Futures Position
 • Sensitivity of the futures contract:
 ∆F/F = -DF [∆R/(1+R)]
 or,
 ∆F = -DF × [∆R/(1+R)] × F and
 F = NF × PF
 3/23/2016 99Hedging with Derivatives © Robert B.H. Hauswald
 22-100
 Payoff Profiles
 Short Position Long Position
 Futures Price
 Futures Price
 3/23/2016 Hedging with Derivatives © Robert B.H. Hauswald
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 22-101
 Risk-Minimizing Futures Position
 � Fully hedged requires:
 ∆F = ∆E
 DF(NF × PF) = (DA - kDL) × A
 � Number of futures to sell:
 NF = (DA- kDL)A/(DF × PF)
 � Perfect hedge may be impossible since number of contracts must be rounded down
 3/23/2016 Hedging with Derivatives © Robert B.H. Hauswald
 Interest Rate Swaps• Interest rate swap as succession of forwards
 – Swap buyer agrees to pay fixed-rate
 – Swap seller agrees to pay floating-rate
 • Purpose of interest rate swap– Allows FIs to economically convert variable-rate
 instruments into fixed-rate (or vice versa)
 – in order to better match the duration of assets and liabilities
 • Off-balance-sheet transaction
 3/23/2016 102Hedging with Derivatives © Robert B.H. Hauswald
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 Macrohedging with Swaps
 • Assume a thrift has positive gap such that: ∆E = -(DA - kDL)A [∆R/(1+R)] > 0, if rates rise
 • Suppose it chooses to hedge with 10-year swaps. – Fixed-rate payments are equivalent to payments on a
 10-year T-bond.
 – Floating-rate payments repriced to LIBOR annually
 • Changes in swap value DS depend on duration difference (D10 - D1). ∆S = -(DFixed - DFloat) × NS × [∆R/(1+R)]
 3/23/2016 103Hedging with Derivatives © Robert B.H. Hauswald
 Macrohedging
 • Optimal notional value requires
 ∆S + ∆E = 0
 -(DFixed - DFloat) × NS × [∆R/(1+R)]
 = -(DA - kDL) × A × [∆R/(1+R)]
 NS = [(DA - kDL) × A]/(DFixed - DFloat)
 • Implied objective?– what should/will management do
 3/23/2016 104Hedging with Derivatives © Robert B.H. Hauswald
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 Hedging FX Risk• Hedging of FX exposure parallels hedging of
 interest rate risk– if spot and futures or forward prices are not perfectly
 correlated, then basis risk remains
 • Tailing the hedge: interest income effects – marking to market allows hedger to reduce number of
 futures contracts that must be sold to hedge
 • To adjust for basis risk: the hedge ratio ish = ∆St/∆ft
 Nf = (Long asset position × estimate of h)/(size of one contract)3/23/2016 105Hedging with Derivatives © Robert B.H. Hauswald
 Currency Swaps
 • Fixed-rate: set up hedge over asset’s lifetime
 • U.S. bank – fixed-rate assets denominated in dollars,
 – partly financed with £50 million in 4-year 10 percent (fixed) notes
 • U.K. bank has assets partly funded by $100 million 4-year 10 percent notes
 • Solution: Enter into currency swap
 3/23/2016 106Hedging with Derivatives © Robert B.H. Hauswald
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 Cash Flows from Swap
 U.S. FI U.K. FI
 Outflows (B/S) -10% × £50 -10% × $100
 Inflows (Swap) 10% × £50 10% × $100
 Outflows (Swap)
 -10% × $100 -10% × £50
 Net 10% × $100 -10% × £50
 Rates on notes 10.5% 10.5%
 3/23/2016 107Hedging with Derivatives © Robert B.H. Hauswald
 Regulatory Policy
 • Three levels of regulation:– Permissible activities– Supervisory oversight of permissible activities– Overall integrity and compliance
 • Functional regulators: SEC and CFTC– Bank regulator guidelines for banks– Wall Street Reform and Consumer Protection Act of 2010
 • As of 2000, derivative positions must be marked-to-market– Exchange-traded futures not subject to capital
 requirements, – OTC forwards potentially subject to capital requirements
 3/23/2016 108Hedging with Derivatives © Robert B.H. Hauswald
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 Regulatory Policy for Banks
 • Federal Reserve, FDIC, and OCC require banks – Establish internal guidelines regarding hedging
 – Establish trading limits
 • Disclose large contract positions that materially affect bank risk – to shareholders and outside investors
 • Discourage speculation and encourage hedging
 3/23/2016 109Hedging with Derivatives © Robert B.H. Hauswald
 Basis Risk
 • Spot and futures prices not perfectly correlated
 • We assumed in our example that
 • ∆R/(1+R) = ∆RF/(1+RF)
 • Basis risk remains since asset to hedged and underlying asset unlikely to be the same
 • Adjusting for basis risk:
 NF = (DA- kDL)A/(DF × PF × br) where
 br = [∆RF/(1+RF)]/ [∆R/(1+R)]
 3/23/2016 110Hedging with Derivatives © Robert B.H. Hauswald
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 Monthly Changes in Spot & Futures
 3/23/2016 111Hedging with Derivatives © Robert B.H. Hauswald
 Estimating the Hedge Ratio
 • The hedge ratio may be estimated using ordinary least squares regression:
 ∆St = α + β∆f t + ut
 • The hedge ratio, h, will be equal to the coefficient β. The R2 from the regression reveals the effectiveness of the hedge
 3/23/2016 112Hedging with Derivatives © Robert B.H. Hauswald
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 Credit Forwards• CSF defines agreed forward credit spread at time contract
 written
 • CST = actual credit spread at maturity of forward
 Credit Spread Credit Spread Credit Spread
 at End Seller Buyer
 CST> CSF Receives Pays
 (CST - CSF)MD(A) (CST -C SF)MD(A)
 CSF>CST Pays Receives
 (CSF - CST)MD(A) (CSF - CST)MD(A)
 3/23/2016 113Hedging with Derivatives © Robert B.H. Hauswald
 Impact of Hedging With a Credit Forward
 3/23/2016 114Hedging with Derivatives © Robert B.H. Hauswald
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 Liquidity Risk• Definition: asset owner unable to recover full
 value of asset when sale desired, or – for borrower, that credit is not rolled over
 • Alternative definition – risk of being unable to satisfy claims without impairment of financial or reputational capital
 • Defining liquidity mathematically: L1=Pi/P*; L2=∑ i=0…n Pi/P*, L3=E(P)/P* where P* is full value price and Pi is realised price
 • Bank liquidity – ability of institution to meet obligations under normal business conditions
 3/23/2016 115Bank Runs and Systemic Risk © Robert B.H. Hauswald
 FDIC: The Past• FDIC created in wake of banking panics
 1930-1933– 10,000 failed commercial banks
 – Original coverage was $2,500, now $250,000
 – Between 1945-1980, FDIC worked well
 • Failures accelerated in 1980– why?
 – open question: is (some) failure good?
 3/23/2016 116Deposit Insurance © Robert B.H. Hauswald

Page 59
                        

3/23/2016
 59
 FDIC: The Present
 • In 1991: Borrowed $30 billion from Treasury and still generated a $7 billion deficit– FDIC Improvement Act 1991
 • FDIC reserves in March 2008: 52.8 billion
 • Sep 2009, reserves were at a deficit of $8.2bn– Rate increases
 – Prepayments
 – $500 billion in additional funding via the Treasury Department
 3/23/2016 117Deposit Insurance © Robert B.H. Hauswald
 Causes of Depository Fund Insolvency
 • Financial and economic environment– Rise in interest rates
 – Collapse in oil, real estate, and commodity prices
 – Increased competition: domestic and foreign
 • Late 2000s: – housing market collapse
 – demise of high profile FIs
 – mortgaged, consumer loan defaults
 3/23/2016 118Deposit Insurance © Robert B.H. Hauswald
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 Insurance Problem: Moral hazard
 • Todd buys theft insurance for his laptop.– Because he buys the insurance, he is more likely
 to leave the laptop in his car.
 • Ideally, he would like to commit to not leaving the computer in his car. – Sometimes but not always we can contract on it– what do insurance companies do?
 • Do we have a moral hazard problem with deposit insurance?
 3/23/2016 119Banking Regulation © Robert B.H. Hauswald
 Of Course!
 • Marc is the manager of a Springfield S&L. – Marc pays higher interest than a bigger and safer bank
 claiming his small size helps him cut costs.– Springfield has deposit insurance (100%).
 • Todd puts his money on deposit with Springfield.– Springfield lends money to a dodgy financial economist
 teaching at Springfield State University at a higher rate.– When there is no default, everyone wins.– When there is a default, Todd still gets paid.
 • Without insurance, Todd would not invest if he saw Springfield’s risky lending behavior.
 3/23/2016 120Banking Regulation © Robert B.H. Hauswald
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 Moral Hazard
 • Deposit insurance encouraged underpricing of risk and reduced depositor discipline– one-way bet: excessive risk taking
 – what disciplining force is missing?
 • Premiums not linked to risk: political economy– Role of implicit premiums
 • Inadequate monitoring: bank examination
 • Prompt Corrective Action (1992)
 3/23/2016 Deposit Insurance © Robert B.H. Hauswald 121
 Crunch Time
 • Trade-off: Moral Hazard vs. Bank Run Risk– one as bad as the other: where have we come down?
 – EU example: industry-run insurance schemes
 • Insurance was not actuarially fairly priced– Reduced incentive for runs: reduced incentives for
 depositors to monitor DIs
 – Increased moral hazard.
 • FDICIA 1993 intended to increase stockholder, depositor, and regulator discipline
 3/23/2016 122Deposit Insurance © Robert B.H. Hauswald
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 Controlling DI Risk Taking
 • Stockholder discipline– Links insurance premiums to risk
 – option analysis similar to default probability
 • Practical problems in applying option pricing to insurance premiums– DI’s asset values and risk are not easily observable
 – FDIC adopted risk-based premiums 1993
 • Split in industry: who is against? who is for?
 3/23/2016 123Deposit Insurance © Robert B.H. Hauswald
 Risk-Based Deposit Insurance
 • Categories and concentrations of assets
 • Categories and concentrations of liabilities– Insured, uninsured, contingent, noncontingent
 • Other factors that affect probability of loss
 • Deposit insurer’s revenue needs
 • Since Jan 2007, FDIC calculating risk premiain more a aggressive risk-based manner– Basel II with its own problems
 3/23/2016 124Deposit Insurance © Robert B.H. Hauswald
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 3/23/2016 Capital Adequacy © Robert B.H. Hauswald 125
 Why Regulate Banks?
 • The case for regulation– financial markets are different: why?
 • Various levels of market failure– borrowers
 – depositors
 – shareholders
 • The issue: banks central to economy– positive and negative externalities: regulation
 Cause and Effect
 • Rationale of bank regulation– macroeconomic importance
 • Regulatory instruments1. Reserve requirements
 2. Suspension of convertibility
 3. Deposit insurance
 4. Capital-adequacy requirements
 • Regulation and its political economy
 3/23/2016 126Capital Adequacy © Robert B.H. Hauswald
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 127
 EVOLUTION OF THE WORK OF THE BASEL
 COMMITTEE ON BANKING SUPERVISION
 Issued ImplementedBasel I July 1988 December 1992- Market risk
 amendmentDecember 1996 December 1997
 Basel II June 2004 December 2007Basel 2.5 July 2009 December 2011Basel III December 2010 January 2013 – January
 2019- Amendment June 2011 January 2013
 Importance of Capital Adequacy
 • Absorb unanticipated losses – preserve confidence in the FI
 • Protect uninsured depositors and other stakeholders
 • Protect FI insurance funds and taxpayers– Protect DI owners against increases in insurance
 premiums
 • To acquire real investments in order to provide financial services
 3/23/2016 128Capital Adequacy © Robert B.H. Hauswald
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 Capital Adequacy Ratio
 • Main regulatory requirement of US banks is the CAR: Capital Adequacy Ratio.
 • CAR is
 • Since 1987, the Basel Accords imposed in US so that CAR > 0.08– on average CAR about 9.6%: why?– what is regulatory capital? – how do you adjust for risk?
 Regulatory Capital
 Risk Adjusted Assets
 3/23/2016 Capital Adequacy © Robert B.H. Hauswald 129
 Types of Capital
 • Tier 1 capital is thought to be more stable and more aligned with the concept of capital as the funds that owners have invested in the banks (i.e. equity capital, perpetual preferred stock and retained earnings)
 • Tier 2 capital are funds that protect depositors but may be withdrawn (subordinated debt) or is already somewhat committed to other purposes (reserves).
 3/23/2016 Capital Adequacy © Robert B.H. Hauswald 130
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 Measuring Capital
 • For regulatory purposes, capital is divided into two tiers.
 Tier 11. Common Stock at Par + Surplus2. Undivided Profits/Retained Earnings3. Minority Interests
 Tier 21. Subordinated Debt2. General Loan Reserves (LLA)3. Other Reserves (similar to undivided profits)
 MinusIntangible
 Assets, Goodwill
 3/23/2016 Capital Adequacy © Robert B.H. Hauswald 131
 132
 Capital Adequacy
 Pillar I
 Minimum Capital
 Requirement
 Pillar II
 Supervisory Review Process
 Pillar III
 Market
 Discipline
 Three Pillars of Basel II and III
 3/23/2016 Capital Adequacy © Robert B.H. Hauswald
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 Risk-based Capital Measurement
 • Minimum requirement of 8% total capital – (Tier I core plus Tier II supplementary capital)
 to risk-adjusted assets ratio
 • Also requires Tier I (core) capital ratio = Core capital (Tier I) / Risk-adjusted ≥ 4%
 • Enforced alongside traditional leverage ratio
 • Banks typically hold more capital: 9.6%– tells us what?
 3/23/2016 133Capital Adequacy © Robert B.H. Hauswald
 Risk Adjusted Assets
 • Loans & securities are placed in a number of buckets Aj
 On with associated risk weights based on the identity of the borrower
 • Off-balance sheet items are converted to credit equivalents with credit conversion factor, ccfk, based on type of item.
 A jOff = ccf1· Aj,1
 Off + …..
 A j = AjOn + Aj
 Off
 • Risk Adjusted Assets: w1A1 + w2A2 + …w4A43/23/2016 Capital Adequacy © Robert B.H. Hauswald 134
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 Risk adjustment of assets:Standardized Approach
 • Different assets are differentiated into buckets which have different risk weights.
 Risk Bucket Loans Risk Weights
 1. Domestic Central Govt. 0%
 2. Public Entities, Foreign Governments (OECD),
 Banking.
 20%
 3. Secured Residential Lending. 50%
 4. Commercial and consumer loans
 100%3/23/2016 Capital Adequacy © Robert B.H. Hauswald 135
 Standardized ApproachBasel II
 • Meant for smaller, less sophisticated banks. • New risk weights (0%; 20%; 50%; 100%, 150%)
 used for assessing capital required based on credit rating and type of assets.
 • Uses External Ratings (where available)• Unrated (most SMEs) weighted at 100%• 35% weight for claims secured by Residential
 Mortgage• 100% weight for claims secured by Commercial
 Mortgage 3/23/2016 Capital Adequacy © Robert B.H. Hauswald 136
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 IRB Approach
 Internal Ratings Based: Foundation Approach
 Banks examine lending and associated assets and calculate probability of default for loans. Regulators provide formulas for associated capital requirement.
 Only banks that can demonstrate competence can use IRB approach
 Internal Ratings Based: Advanced ApproachBank constructs own (supervisor approved) formulas to calculate.
 PD: probability of default, EAD: exposure of bank to defaultLAD: Loss at default M: remaining maturityand uses these to determine required capital. 3/23/2016 Capital Adequacy © Robert B.H. Hauswald 137
 Market Risk
 • Banks with significant trading activity (trading assets+liabilities > 10% of total assets) must have additional capital beyond 8% of credit risk adjusted assets.
 • Banks should calculate VAR of foreign exchange and securities positions and allocate some capital equal to 8% of VAR.
 3/23/2016 Capital Adequacy © Robert B.H. Hauswald 138
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 139
 Target Loss Coverage Level• Economic capital
 � Requirement depends on both the nature of its business and its risk tolerance� Shape of loss distribution and desired level of coverage� Assigned to all businesses based on a common point on the Bank’s loss distribution
 � This ensures that return measures are comparable� Example: Bank of America covers 99.97% of the one-year portfolio loss distribution
 � This is the risk of default for AA-rated debt
 Capital Standard A AA AAA
 Loss Rate
 99.90% 99.97% 99.99%Coverage Level
 S&P Rating
 1Yr Default Probability
 Capital Coverage
 AAA 0.01% 99.99%
 AA 0.03% 99.97%
 A 0.11% 99.89%
 BBB 0.30% 99.70%
 BB 0.81% 99.19%
 B 2.21% 97.79%
 CCC 6.00% 94.00%
 CCC 11.68% 88.32%
 C 16.29% 83.71%
 Capital required to achieve target coverage
 Pro
 bab
 ility
 3/23/2016 Capital Adequacy © Robert B.H. Hauswald
 Calculating Risk-based Capital Ratios
 • Credit risk-adjusted assets:Risk-adjusted assets = Risk-adjusted on-B/S assets + Risk-adjusted off-B/S assets
 • Risk-adjusted on-balance-sheet assets– assets assigned to one of five categories of credit risk
 exposure: reflects credit rating agency assessments
 = equals the weighted sum of the book values of the assets, where weights correspond to the risk category
 3/23/2016 140Capital Adequacy © Robert B.H. Hauswald
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 KEY BUILDING BLOCKS OF BASEL III
 Increased Quantity / Quality of Capital
 Countercyclical Capital Buffer
 Conservation Capital Buffer
 Additional requirements for Global and Domestic Systemic
 Banks
 Global Liquidity Standards
 Leverage Ratio
 1413/23/2016 Capital Adequacy © Robert B.H. Hauswald
 142
 IMPLEMENTATION OF BASEL III
 2011 2012 2013 2014 2015 2016 2017 2018As of 1 Jan
 2019
 Leverage ratio Supervisory monitoringParallel run 1 January 2013 – 1 January 2017
 Disclosure starts 1 January 2015
 Migration to Pillar 1
 Minimum Common Equity Capital Ratio
 3.5% 4.0% 4.5% 4.5% 4.5% 4.5% 4.5%
 Capital Conservation Buffer 0.625% 1.25% 1.875% 2.5%
 Minimum common equity plus capital conservation buffer
 3.5% 4.0% 4.5% 5.125% 5.75% 6.375% 7.0%
 Phase-in deductions from CET1 (including amounts exceeding the limit for DTAs, MSRs and financials)
 20% 40% 60% 80% 100% 100%
 Minimum Tier 1 Capital 4.5% 5.5% 6.0% 6.0% 6.0% 6.0% 6.0%
 Minimum Total Capital 8.0% 8.0% 8.0% 8.0% 8.0% 8.0% 8.0%
 Minimum Total Capital plus conservation buffer
 8.0% 8.0% 8.0% 8.625% 9.25% 9.875% 10.5%
 Capital instruments that no longer qualify as non-core Tier 1 or Tier 2 capital
 Phased out over 10 year horizon beginning 2013
 Liquidity coverage ratio Observation period
 begins60% 70% 80% 90% 100%
 Net stable funding ratio Observation period
 begins
 Introduce minimum standard
 CET1 = Common Equity Tier 1; DTAs = Deferred Tax Assets; MSRs = Mortgage Servicing Rights
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