Chapter 22 - INTEREST RATE and INSOLVENCY RISK    


Interest Rate Risk - In the process of FIs performing their asset-transformation function, FIs are exposed to Interest Rate Risk, from Mismatched Maturity/Duration: Borrowing Short, Lending Long.  For example, the S&L crisis in the 1980s/1990s was caused by rising interest rates and the devastating effect on duration mismatch.  The recent wave (2003-2005) of fixed-rate mortgage refinancing at thrifts (S&Ls) exposes them to interest rate risk, especially if interest rates __________.  Problem is especially an issue in the NE, because of the heavy concentration of thrifts (81% in Mass, 64% in Conn.), and their reliance on fixed-rate mortgages for loans/assets.  See In The News on p. 604. 

 

Insolvency Risk - Result of excessive liquidity, credit or interest rate risk that causes the FI to become financially insolvent (Liabilities ≥ Assets, Net Worth ≤ 0).  

 

Interest Rate Risk Measurement and Management.  Interest rate changes, especially interest rate increases, impact both the: a) income statement of the FI, and b) the balance sheet, and market value, of the FI.

 

REPRICING MODEL is a CF analysis of interest income (+CFs) from loans; and interest expense 
(-CF) on deposits, looking at Rate-Sensitive Assets (RSAs) vs. Rate-Sensitive Liabilities (RSLs).  Rate sensitivity results from either: a) variable rate loans or deposits that adjust to market rates, or b) maturing loans or deposits that will adjust, and roll over to current market rates.  Until recently, Fed required quarterly reporting of repricing gaps.    

 

Refunding or Funding Gap = RSAs - RSLs, over some period from 1 day to 5+ years.  Maturity mismatch exposes an FI to a possible Refunding/Funding Gap.  See example in Table 22-1 on p. 606.  Point: In the LR, Funding Gap = 0 for the FI, but in the SR the FI is exposed to Interest Rate Risk, especially in the SR (< 6 months) if interest rates __________.  

 

If RSA < RSL and interest rates increase, the FI's net income will decrease, because the interest expense on deposits will rise faster than interest income on loans.  Formula:

 

        Δ NII = GAP * (ΔR),     where:

 

        Δ NII =    Change in Net Interest Income ($)

        GAP  =    (RSA - RSL)

        ΔR    =     Change in Interest Rates

 

For the first time period (1 day), for every 1% increase in R: 

 

        Δ NII = (-$10m) x .01 = -$100,000 

 

For the third time period (3-6 months), for every 1% increase in R:

 

        Δ NII = (-$15m) x .01 = -$150,000

 

We can also calculate cumulative gaps (CGAP) over a certain period, e.g. 1 YR:

 

        CGAP (one-year): -$10m + -$10m  + -$15m  + $20m =  -$15m 

 

        Δ NII (one-year) = (-$15m) x .01 = -$150,000

 

Note: Changes in interest rates also affect the market value (PV) of the loans and deposits, and these balance sheet changes are not accounted for in the Funding Gap Model, which assumes historic or book values of assets and liabilities (loans and deposits).  Example: 30-year, $100,000 fixed-rate mortgage at 9% is reported as an asset worth $100,000, even if current rates are 6% and the market value of the mortgage is ___________ or 12% and the market value is ________ .  

 

Measuring and Managing Int. Rate Risk.  See Table 22-2 on p. 607, One-Year Rate Sensitivity Analysis:  RSAs = $155m (Items 2, 4, 5 and 8), and RSLs = $140m (Items 4, 5, 6, 7), and 1-YR CGAP = +$15m.  

 

Rules: 

1. When RSA > RSL, then CGAP > 0.  

2. When RSA < RSL, then CGAP < 0.  

3. If CGAP > 0, if interest rates rise (fall), NII will rise (fall).  

4. If CGAP < 0, when interest rate rise (fall), NII will fall (rise). 

See Summary of these rules in Table 22-3 on p. 608.  

 

Interest Rate Sensitivity can also be expressed as a percentage of TA (CGAP / A):  $15m / $270m =  5.6%.  For equal int. rate changes (interest rates on assets and liabilities change by the same amount, so that interest income and interest expense are affected equally), Example 22-1 on p. 609:

 

        Δ NII (one-year) = ($15m) x .01  = +$150,000

        Δ NII (one-year) = ($15m) x -.01 = -$150,000

 

Note: The larger the CGAP, the greater the Rate Sensitivity.  

 

Unequal changes in Rates on RSAs and RSLs are possible in some periods, see Figure 22-1 on p. 610 (Prime Rate for RSAs and CD rate for RSLs).  Formula:

 

         Δ NII = (RSA x ΔRRSA)  -  (RSL x ΔRRSL)   

 

See Example 22-2 on p. 609 and 611, of the Spread Effect, where interest rates rise faster for RSAs (1.2%) than for RSLs (1%), and cause an increase in NII of $310,000 on $155m of both Assets and Deposits (Note: GAP = 0).  The larger the spread between (RSA - RSL), the greater the effect on NII when interest rates change.  

 

Advantages of Repricing Model:  Easy to understand, easy to work with, easy to forecast changes in profitability from interest rate changes.  

 

Disadvantages/Limitations of Repricing Model:

 

1. Does not account for balance sheet changes in the market value (PVA and PVL) of the bank when interest rates change, so is only a partial model of interest rate risk (income statement).  $100,000, 30-year, 6% fixed-rate mortgage falls in value by ______% to _________ if interest rate rise to 12%.  

 

2. Within a given time period (bucket), e.g. 1-5 years, the dollar values of RSAs and RSLs may be equal (indicating no interest rate risk), but the assets may be repriced early, and the liabilities repriced late, within the bucket time period, exposing the FI to interest rate risk not accurately captured by the Repricing Model.  “Ignores CF patterns within a maturity bucket,” e.g. one-year ARM rates might be re-set on a different date than the maturity patterns of 1 year CDs.   
 

3. Assumes NO prepayment of RSAs or RSLs, when there can actually be a high volume of refinancing, e.g., recent years (2002-2003) for mortgages when rates fell to 50 year lows.  Also, assumes no reinvestment risk for rate-insensitive assets (loans).  Fixed-rate "rate-insensitive" loans generate CFs that are rate-sensitive because of reinvestment.  A 30-year fixed-rate mortgage might not get repriced for 30 years, but its CFs have to be reinvested at the current market rates. 

 

4. Considers only balance-sheet items, and ignores interest rate risk/CFs from off-balance-sheet (OBS) activities e.g., interest rate futures, loan commitments, etc.  Example: Futures contracts produce daily CFs because of daily settlement, and expose an FI to OBS interest rate risk. 

 

Duration Model.  Duration (weighted-average maturity) measures interest rate risk, i.e., changes in PV of securities when interest rates change:

 

        Δ% PV Security =  - D  *  ΔR / (1 + R)  

 

FI's exposure to interest rate risk can be measured by its Duration Gap, which takes into account the usual duration/maturity mismatch: DA > DL.  

 

    Equity (E) = Assets (A) - Liabilities (L), and 

 

    ΔE  =  ΔA  -   ΔL

 

    %A, which is equal to: ( ΔA )  =  - DA *    (ΔR)     
                                            A                      (1 + R)

 

    %L, which is equal to: ( ΔL )  =  - DL *    (ΔR)     ,   or

                                            L                      (1 + R)

  

 
    ΔA  =  A *  - DA  *    (ΔR)     
                                      (1 + R)

 

    ΔL  =  L *  - DL *      (ΔR)        
                                     (1 + R)

and through substitution and rearranging we have (see footnote 11 on p. 614)

 

    ΔE$ =  - (DA  -  k DL)  *  A$  *    ΔR      
                                                        1 + R
 

where k = L / A = Measure of the FI's leverage, or D / A ratio.  Interest rate risk (changes in market value of FI's net worth (E) is determined by 3 factors:

 

1. Leverage-adjusted duration gap (DA  -  k DL), measured in years and reflects duration mismatch.  The higher the duration gap, the higher the interest rate risk.  

 

2. Size of FI, measured by Assets (A$).  The larger the size of FI, the greater the risk exposure from a change in interest rates, i.e., the greater the change in E, or market value.  

 

3. Size of interest rate shock, ΔR.  The greater the ΔR, the greater the ΔE.  

 

 

Interest Rate Risk Exposure: 

        

        ΔE$ = - Adjusted Duration Gap * Asset Size$ * Interest Rate Shock

 

 

Note: Interest rate shocks (changes) are "exogenous" or external to the bank, beyond its control, caused by _________________________________.  Bank can control its duration gap, but can't control general level of interest rates.  

 

Using Duration Gap.  a) If Duration Gap is POS (DA > DL), the bank is worried about an INCREASE in interest rates, because an INCREASE in interest rates will DECREASE the Value of the Bank (E).  Interest Rates and Bank Value are inversely (neg.) related.

 

b) If Duration Gap is NEG (DA < DL), the bank is worried about a DECREASE in interest rates, because a DECREASE in interest rates will DECREASE the Value of the Bank (E).  Interest Rates and Bank Value are directly (pos) related.

 

See Example 22-3 on p. 615.  Duration Gap is Pos (DA= 5 YRs and DL = 3 YRs).  If interest rates rise from 10% to 11%, the value of the bank will fall by -$2.09m, from $10m to $7.91m.  Net Worth to Asset (E/A) has fallen from 10% to 8.29% ($7.91m / $95.45m).  Note: This is only a 1% increase in interest rates.  

 

We get the same result considering A and L separately:

 

ΔA = $100m x (-5) x (.01/1.10) = -$4.545m

 

ΔL = $90m x (-3) x (.01 / 1.10) = -$2.454m

 

ΔE = -$4.545m - (-$2.454m) = -$2.09m  
 

To counter this effect, the bank could adjust the Duration Gap to immunize against interest rate changes/risk.  Setting DA =  DL won't result in 100% immunization because A > L ($100m > $90m), see p. 616 (if DA =  DL = 5 yrs.).  FI would will still be exposed to interest rate risk, bank value would fall by -$0.45m if interest rate rise by 1%.   

 

Immunization formulas:
 

a.      A * DA  =  L *  DL
 

        $100m * 5yrs   =  $90m  *  x  (where x = DL that will immunize 100%)

 

        x = DL =  5.556 years
 

b.      DA  =  (L / A)  *  DL       and

 

        DA  =  k  *  DL  (where k = L / A)

 

        5 = .90 x 

 

        x = DL = 5.556 years
    

 

Result of immunization is  ΔE  =  0 

 

ΔE  = - [5 - (.9) 5.556] * $100m *  (.01/1.10)

 

ΔE  = - (0) * $100m * (.01 / 1.10)

 

  

Other strategies to immunize 100%:

 

1. Reduce DA (Leave L the same).      DA * $100m  =  ($90m * 3 yrs), solve for DA
 

DA = 2.7 years (Reduce DA from 5 years to 2.7 years) 

 

2. Reduce DA (X) and increase DL (Y) at the same time. 

 

        $100m  X  =  $90m * Y

 

One solution would be DA = 4 yrs. and DL = 4.4444 yrs. 

 

3. Increase L (and k) and increase DL.  

 

        $100m *  5 =  $95  *  5.2632 yrs.

SUMMARY:

A * DA > L * DL
$100m * 5 > $90m * 3

500 > 270

Decrease DA, increase DL, and/or increase L (assuming that A will not change)
Point: Duration Model can be used to immunize bank against interest rate risk, i.e., the bank value (ΔE = 0) will be unaffected by interest rate changes.  Duration model is endorsed by the Federal Reserve Bank and the Bank for International Settlements (BIS) to measure and monitor interest rate risk for banks.  

 

 

Limitations of Duration Model.
 

1. Might be time-consuming and costly to make changes to balance sheet to immunize. However, with advances in information technology and more advanced capital and money markets (e.g., Fed Funds, securitization of mortgages, etc.), transaction costs have come down over time.  Also, duration model can be used to immunize with off-balance-sheet instruments like interest rate futures, forwards, options, and swaps.    

 

2. Immunization is a dynamic problem, changes constantly as DA, DL, A and L change over time, and requires continual monitoring and periodic changes and rebalancing to keep bank immunized (A * DA = L * DL).   

 

3. Duration assumes a simple linear relationship between changes in interest rates (ΔR) and %PV, when the true relationship is non-linear, see Figure 22-2 on p. 618.  As changes in interest rates increase, the Duration Model becomes less accurate and precise.  

 

See Example 22-4 on p. 619.  

 

    N            I/YR          PV            PMT            FV  

    4             10                                 80             1000

 

 

    N          I/YR            PV            PMT            FV
    4           12                                  80             1000

 

 

%P = -3.484 * (.02/1.10)  =  -6.335%

 

$936.603 - 6.335% = $877.27 (new Price) vs. _____________

Insolvency Risk Management and Book Value vs. Market Value
 

Banks are exposed to many risks (credit, liquidity, interest rate) and must manage these risks effectively to remain solvent and stay in business.  In the extreme cases of excessive risk, banks can become insolvent (L > A) and can be shut down by examiners or regulators (FDIC, Federal Reserve, state regulators, Office of the Comptroller of the Currency, etc.), e.g., the S&L crisis of the 1980s-1990s when 1500 banks (mostly thrifts) failed.  

 

Note: The bank's equity capital (E) is the primary means of protection against insolvency and bank failure.  However, bank owners and shareholders often prefer low capital levels, because __________________________________.  The moral hazard problem of flat-fee deposit insurance can make this problem worse, e.g., during the S&L crisis.  Regulators enforce minimum levels of bank capital (E) to prevent insolvency, and will close a bank with negative net worth (L > A and E < 0).   How to accurately value bank capital, E?  

 

Important Issue: Book (or Historical) Value of A, L, and bank capital/value/net worth (E) vs. Market Value of A, L, and bank capital/value/net worth (E).  Example: $100,000, 30-year, 6% fixed rate mortgage when market rates are 18%.  Book Value of Asset (Loan) is $100,000, market value (PV) is only ___________ .  

 

Most regulators and examiners have historically used book value (in whole or in part) to assess the financial position and solvency of banks, which contributed significantly to the S&L crisis.  

 

See Tables 22-6, 22-7 and 22-8 on p. 620-621 for market value approach to accounting for bad loans.  See Table 22-9 (vs. Table 22-6) for market value approach to adjust balance sheet after an increase in interest rates that lowers the value of long-term assets (loans and securities).  In 22-7 and 22-9, the owners' equity (E) protects the bank against insolvency. The bank owners (shareholders) bear the credit risk and interest rate risk, and the losses are written off against their E (capital).  

 

See Table 22-10, page 623 for the bank’s balance sheet using book value accounting, it does not immediately reflect the loss of asset value from: a) bad loans or b) interest rate increases.  Book value accounting does partially recognize loan losses, but usually only with a long lag, and with a high level of discretion by bank managers and regulators.    

 

Bank managers may often delay or resist writing down the value of bad loans to present a favorable picture to regulators, shareholders, and depositors.  Remember that small banks are often managed and owned by the same small group, maybe a family, so bank failure will jeopardize their career.         

 

In contrast with bad loan losses, which are usually at least partially reflected with a lag under book value accounting, there is usually NO consideration given to the impact of interest rate changes on a bank’s Asset and Equity values, even though this impact can be significant.  Point: Interest rate changes typically affect the entire loan portfolio of fixed-rate mortgages, whereas bad loans are typically only a small fraction of the total loan portfolio.  Explains why more than 50% of banks in the early 1980s were insolvent on a true, market value basis, and yet were allowed to operate.  

 

Point: The greater the interest rate volatility, the greater the gap between true economic market value of E and the book value of E.  When interest rate increases are not reflected in book value, then the Market Value to Book Value ratio would be < 1.  Book value would overstate the true market value of the bank.  

 

Note: Book value can also understate the true market value of E, as reflected by stock price per share (market value per share) to the book value per share, see Table 22-11 on p. 625. 

 

Example: Stock P = $10 per share.  Book Value of Equity per Share = $2; and Market Value of Equity = $1 share.  

Market: $10 per share / $1 per share of Equity = 10X

Book:  $10 per share / $2 per share of Equity =  5X

Market-to-Book Ratio = 10X / 5X = 2X
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