Answers to Chapter 21 
Questions:

1.  Due to the nature of their asset and liability contracts, depository institutions are the FIs most exposed to liquidity risk. Mutual funds, hedge funds, pension funds, and PC insurance companies have relatively low liquidity risk exposure. 

2.  In the case of a bank, it could be due to a deposit drain caused by a bank run. For an insurance company, it could be caused by unusual losses. For a mutual fund, it might be the result of investors' cashing in their shares.

3.  Liquidity risk arises for two reasons – a liability-side reason and an asset-side reason. Asset side risk arises from transactions that result in a transfer of cash to some other asset, such as the exercise of a loan commitment or a line of credit. Liability side risk arises from transactions whereby a creditor, depositor, or other claim holder demands cash in exchange for the claim. The withdrawal of funds from a bank is an example of such a transaction. Another type of asset side liquidity risk arises from the FI’s investment portfolio. During the sell-off, liquidity dries up and investment securities can be sold only at fire-sale prices. A fire-sale price refers to the price of an asset that is less than the normal market price because of the need or desire to sell the asset immediately under conditions of financial distress.

4. a.  This DI is decreasing in size because less core deposits are being added to the DI than are being withdrawn. On average, the rate of decrease of deposits is 2%. 

b.  If the DI has a net deposit drain, it needs to either increase its purchased liquidity (by borrowing funds or issuing equity) or reduce its stored liquidity. An institution can reduce its assets by drawing down on its cash reserves, selling securities, or calling back (or not renewing) its loans. It can increase liabilities by issuing more Federal funds, long-term debt, or new issues of equity. If a DI offsets the drain by increasing liabilities, the size of the firm remains the same. However, if it offsets the drain by reducing its assets, the size of the DI is reduced. 

5. Core deposits are those deposits that will stay with the DI over an extended period of time. These deposits are relatively stable sources of funds and consist mainly of demand, savings, and retail time deposits.  Because of their stability, a higher level of core deposits will increase the predictability of forecasting net deposit drains from the DI.  

6.  They are likely to be positively related. During times when cash or credit is short, corporations may draw down their cash balances as well as utilize their lines of credit and loan commitments, thus reducing bank deposits. At the same time, banks are obligated to lend out additional funds.

7.  a.	The entire distribution shifts to the right (an increase in the expected amount of withdrawals) as individuals spend more. Moreover, the standard deviation decreases as the distribution narrows.
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b.  The entire distribution shifts to the right (an increase in the expected amount of withdrawals) as individuals spend more. Moreover, the standard deviation decreases as the distribution narrows.

c.  The entire distribution shifts to the right and may have a positive mean value as withdrawals average more than deposits. However, as the opportunity cost of holding money declines, some depositors may increase their net deposits. The impact will be to widen the distribution.

d.  The entire distribution shifts to the right and may have a positive mean value as withdrawals average more than deposits. Inflation may cause a general flight from cash that will cause the distribution to narrow.

8.  If the DI has a net deposit drain, it needs to either increase its liabilities (by borrowing funds or issuing equity, i.e., purchased liquidity management) or reduce its assets (i.e., stored liquidity management). An institution can reduce its assets by drawing down on its cash reserves, selling securities, or calling back (or not renewing) its loans. It can increase liabilities by issuing more federal funds, long-term debt, or equity. If a DI offsets the drain by increasing liabilities, the size of the firm remains the same. However, if it offsets the drain by reducing its assets, the size of the firm is reduced. If it has a net negative deposit drain, then it needs to follow the opposite strategy. 

The operational benefit of addressing a net deposit drain is to restore the financial stability and health of the DI. However, this process does not come without costs. On the asset side, liquidating assets may occur only at fire-sale prices that will result in realized losses of value, or asset-mix instability. Further, not renewing loans may result in the loss of profitable relationships that could have negative effects on profitability in the future. On the liability side, entering the borrowed funds market normally requires paying market interest rates that are above those rates that it had been paying on low interest deposits.

9.  A DI can use either purchased liquidity management or stored liquidity management. Purchased liquidity management involves borrowing funds in the money/purchased funds market. Stored liquidity management involves selling cash-type assets, such as Treasury bills, or simply reducing excess cash reserves to the minimum level required to meet regulatory imposed reserve requirements.

10.  a.  This statement identifies the total sources of liquidity as the amount of cash-type assets that can be sold with little price risk and at low cost, the amount of funds the DI can borrow in the money/purchased funds market, and any excess cash reserves over the necessary reserve requirements. The statement also identifies the amount of each category the DI has utilized. The difference is the amount of liquidity available for the DI. This amount can be tracked on a day-to-day basis.

	b.  DIs can easily compare their liquidity with peer group institutions by looking at several easy to calculate ratios. High levels of the loan to deposit and borrowed funds to total asset ratios and/or a low level of the core deposits-to-total assets ratio will identify reliance on borrowed funds markets, while heavy amounts of loan commitments to assets may reflect a heavy amount of potential liquidity need in the future.

	c.  The liquidity index measures the amount of potential losses a DI could suffer as the result of a sudden (or fire-sale) disposal of assets compared to a fair market value established under the conditions of normal sale. The lower is the index, the less liquidity the DI has on its balance sheet. The index should always be a value between 0 and 1.

	d.  The financing gap can be defined as average loans minus average deposits, or alternatively, as negative liquid assets plus borrowed funds. A negative financing gap implies that the DI must borrow funds or rely on liquid assets to fund the non-liquid assets. Thus, the financing requirement can be expressed as the financing gap plus liquid assets. This relationship implies that some level of loans and core deposits as well as some amount of liquid assets determine the need for the DI to borrow or purchase funds.

11.  A liquidity plan requires forward planning so that an optimal mix of funding can be implemented to reduce costs and unforeseen withdrawals. In general, a plan could incorporate the following: 

i) Assigning a team that will take charge in the event of a liquidity crisis.
ii) Identifying the account holders that will most likely withdraw funds in the event of a crisis.
iii) Estimating the size of the run-offs and the sources of borrowing that will be required to stem the run-offs.
iv) Establishing maximum limits for borrowing by subsidiaries and affiliates, including inter-affiliate loans, and the maximum risk premium to be paid during crisis borrowing.
v) Specifying the sequencing of asset disposal in the event of a crisis.

Such planning will ensure that during a crisis, there is an orderly procedure to stem the rush of withdrawals and avert a total breakdown. This is very important for firms that rely on deposits or short-term funds as a source of borrowing because of the difficulty in rolling over debt in periods of crisis.

12.  A bank run is an unexpected increase in deposit withdrawals from a DI. Bank runs can be triggered by several economic events including (a) concerns about solvency relative to other DIs, (b) failure of related DIs, and (c) sudden changes in investor preferences regarding the holding of nonbank financial assets. The first-come, first-serve (full pay or no pay) nature of a demand deposit contract encourages priority positions in any line for payment of deposit accounts. Thus, even though money may not be needed, customers have an incentive to withdraw their funds.

13.  Because of the serious effects that a contagious run on DIs could have on the economy (e.g., inability to transfer wealth from period to period, inability to implement monetary policy, inability to allocate credit to various sectors of the economy in special need of financing—see Chapter 1), government regulators of depository institutions have established guarantee programs offering deposit holders varying degrees of insurance protection to deter runs. Specifically, the FDIC was created in 1933 in the wake of the banking panics of 1930–1933, when some 10,000 commercial banks failed. The original level of individual depositor insurance coverage at depository institutions was $2,500, which was increased (six times since 1934), to $100,000 in 1980, and to $250,000 in October 2008. With deposit insurance guarantees in place, if a deposit holder believes his or her claim is totally secure, even if the DI is in trouble, the holder has no incentive to run. The deposit holder’s place in line no longer affects his or her ability to retrieve funds deposited in the DI. Thus, deposit insurance deters runs as well as contagious runs and panics.

14.  The Fed took additional unprecedented steps, expanding the usual function of the discount window, to address the financial crisis. While the discount window had traditionally been available to DIs, in the spring of 2008 (as Bears Stearns nearly failed) investment banks gained access to the discount window through the Primary Dealer Credit Facility (PDCF). In the first three days, securities firms borrowed an average of $31.3 billion per day from the Fed. The largest expansion of the discount window’s availability to all FIs occurred in the wake of the Lehman Brothers failure, as a series of actions were taken in response to the increasingly fragile state of financial markets. After March, several new broad-based lending programs were implemented, providing funding to a wide array of new parties, including U.S. money market mutual funds, commercial paper issuers, insurance companies, and others. These programs rapidly expanded the current lending programs offered via the Fed.

Over the next 18 months, in response to a weakening economy and a growing financial crisis, the Fed significantly reduced the level of short-term interest rates by lowering its target federal funds rate to near zero. The overall reduction in the target federal funds rate since late 2007 was been dramatic, going from 5.26 percent in September 2007 to a range of 0 percent to 0.25 percent as of December 16, 2008 (see Figure 21-2). It also significantly reduced the spread (premium) between the discount rate and the federal funds target to just a quarter of a point, bringing the discount rate down to a half percent. With lower rates at the Fed's discount window and inter-bank liquidity scarce as many lenders cut back their lending, more financial institutions chose to borrow at the window. The magnitude and diversity of nontraditional lending programs and initiatives developed during the crisis were unprecedented in Federal Reserve history. The lending programs were all designed to "unfreeze" and stabilize various parts of the credit markets, with the overall goal that parties receiving credit via these new Fed programs would, in turn, provide funding to creditworthy individuals and firms. 

15.  P&C insurers’ greatest liquidity exposure occurs when policyholders cancel or fail to renew policies with an insurer because of pricing, competition, or safety and solvency reasons. This may cause an insurer’s premium cash inflow, when added to its investment returns, to be insufficient to meet policyholders’ claims. Alternatively, large unexpected claims may materialize as a result of disasters, such as Hurricane Andrew in 1991 and Hurricane Katrina in 2005.

16. In the case of a liquidity crisis in DIs and insurance firms, there are incentives for depositors and policyholders to withdraw their money or cash in their policies as early as possible. Late comers will be penalized because the financial institution may be out of liquid assets. They will have to wait until the institution sells its assets at fire-sale prices, resulting in a lower payout. In the case of mutual funds, the net asset value for all shareholders is lowered or raised as the market value of assets change, so that everybody will receive the same price if they decide to withdraw their funds. Hence, the incentive to engage in a run is minimized.

Problems:

1. a.	Assets (in millions)		Liabilities
 	Cash		  15		Deposits	  	   90
Other Assets    	155		Borrowed Funds	   40
                         	170		Other liabilities 	   40
               	 170
   b.	 	Assets (in millions)	Liabilities
Cash		   30		Deposits	   	   90
Other Assets      	 155		Borrowed Funds	   55
             	         	 185		Other liabilities 	   40
               	 185
2. a.		Assets (in millions)		Liabilities
Cash		  10		Deposits	   	   53
Securities    	  15		Borrowed Funds	   15
        Loans        	  50		Equity		     7	   
  75		               	   75
   b.		Assets (in millions)		Liabilities

Cash		    0		Deposits	  	   53
Securities      	  10		
        Loans		  50		Equity	 	     7
  60		               	   60

3. a.  Cost of the drain = (5% - 2%) x  $1 million = $30,000

The average size of the firm will be $9 million after the drain.

b.  Cost of the drain = (3.5% - 2%) x $1 million = $15,000

The average size of the firm will be $10 million after the drain.

4.  a.  Financing gap = $15 million = average loans - average deposits = $30m - $15 m

b.  Financing requirement = $25 million = financing gap + liquid assets = $15m + $10 m

5. a.  The DI’s available resources for liquidity purposes are $10m + $5m + $5m = $20 million.

b.  The DI’s current uses of liquidity are $6m + $2m = $8 million.

c.  The DI’s net liquidity is $20m - $8m = $12 million.  

d.  The net liquidity of $12 million suggests that the DI can withstand unexpected withdrawals of $12 million without having to reduce its less liquid assets at potential fire-sale prices.

6. I = (10,000/30,000) x (9,900/10,500) + (5,000/30,000) x (4,000/4,500) + (15,000/30,000) x (13,000/14,000) = 0.927

7.  I = ($20m/$90m)(1.00/1.00) + ($20m/$90m)(0.99/1.00) + ($50m/$90m)(0.90/1.00)  = 0.942

8.  a. 	Value of fixed income securities if sold in four days	 $40m x 0.96 = 	$38.4m
Value of stock if sold in four days		 	 $40m x 0.96 = 	  38.4m 
Total								$76.8m

Shareholder A will receive $76.8m x 0.05 = $3.84m down from the current value of $4.00m.
Shareholder B will receive $76.8m x 0.07 = $5.376m down from the current value of $5.60m.

Value of fixed income securities if sold in two days	$40m x 0.98 =  	$39.2m
            	Value of stock if sold in two days			$40m x 0.98 = 	  39.2m 
     	Total								$78.4m

Shareholder A will receive $78.4m x 0.05 = $3.92m down from the current value of $4.00m.
Shareholder B will receive $78.4m x 0.07 = $5.488m down from the current value of $5.60m.

b.  This differs from a run on a bank in that the claimants of the assets all receive the same amount, as a percentage of their investments. In the case of bank runs, the first to withdraw receives the full amount, leaving the likelihood that some depositors may not receive any money at all. One way of mitigating this problem is for regulators to offer deposit insurance such as that provided by the FDIC. This reduces the incentive to engage in bank runs.

9.  a.  NAV = Market value of shares/number of shares = $10m/1m = $10 per share

b.	At the current NAV, it can absorb up to $1 million (from cash), i.e. 100,000 shares.

c.	Its loss by selling 10,000 shares of IBM at $35 instead of $40 = -$5 x 10,000 = -$50,000.
 	
	New NAV = $9,950,000 /1m = $9.95
	
	Cash = $1 million + $350,000 = $1.35 million and $8.60 million in securities.

d.	If 100,000 shares are redeemed, it needs to pay $9.95 x 100,000 = $995,000.

Its NAV will remain the same, i.e., $8,955,000/900,000 = $9.95.
 
No, it does not need to sell any extra shares since it has $1.35 million in cash, more than enough to cover the $995,000 in share redemptions.

10.  Central Bank has the following balance sheet (in millions of dollars).

			                        Liquidity						            Run-off
Assets				                level    		Liabilities and Equity		              factor   
Cash			  	    $  15    Level 1		Stable retail deposits		$140	     3%
Deposits at the Fed		        30    Level 1		Less stable retail deposits		    70         10
Treasury bonds			      145    Level 1		CDs maturing in 6 months		  100           0
Qualifying marketable securities 	        50    Level 1   	Unsecured wholesale funding from:
GNMA bonds			        60    Level 2A        	   Stable small business deposits	  125           5
Loans to AA- corporations 	      540    Level 2A        	   Less stable small business deposits 100         10
Mortgages			      285    Level 2B	Nonfinancial corporates		  500         75
Premises			        40			Equity				  130
	 Total			 $1,165			Total			            $1,165

Cash inflows over the next 30 days from the bank’s performing assets are $7.5 million. Calculate the LCR for Central Bank.

The liquidity coverage ratio for Central Bank is calculated as follows:

Level 1 assets = $15 + $30 + $145 + $50 = 						                      240
Level 2A assets = ($60 + $540) x 0.85 = $510.00     
		                   Capped at 40% of high-quality liquid assets = $240 x 0.40 =             	          96
Level 2B assets = $285 x 0.50 = $142.5
			    40% cap on Level 2 assets already met
							   Stock of high-quality liquid assets      $336

Cash outflows:
 Stable retail deposits    			$140 x 0.03 =    $4.20
 Less stable retail deposits 			  $70 x 0.10 =      7.00
 CDs maturing in 6 months	               $100 x 0.00 =      0.00
 Stable small business deposits  		$125 x 0.05 =      6.25
 Less stable small business deposits	  	$100 x 0.10 =    10.00
 Non-financial corporates  			$500 x 0.75 =  375.00 
      Total cash outflows over next 30 days		        $402.45

      Total cash inflows over next 30 days		              7.50
      Total net cash outflows over next 30 days	        $394.95

Liquidity coverage ratio = $336m/$394.95m = 85.07%. The bank is not in compliance with liquidity requirements based on the LCR.

11.  			                         Liquidity						               Run-off
Assets				               level    		Liabilities and Equity		                 factor   
Cash			  	   $  12    Level 1		Stable retail deposits		 $  55	      3%
Deposits at the Fed		       19    Level 1		Less stable retail deposits		     20         10
Treasury securities		     125    Level 1		Unsecured wholesale funding from:
GNMA securities			       94    Level 2A   	  Stable small business deposits	      80           5
Loans to AA rated corporations 	     138    Level 2A	   Less stable small business deposits    49         10
Loans to BB rated corporations  	     106	 Level 2B	   Nonfinancial corporates		    250         75
Premises			       20			Equity				      60
	Total			   $514				Total			  $514

The liquidity coverage ratio for WallsFarther Bank is calculated as follows:

Level 1 assets = $12 + $19 + $125 = 							 	 156.0
Level 2A assets = ($94 + $138) x 0.85 = $197.20    		Capped at 40% of HQLAs = $156 x 0.40 =      62.4
Level 2B assets = $106 x 0.50 = $53    			40% cap on Level 2 assets already met               0.0
							   Stock of highly liquid assets	              $218.4
Cash outflows:
 Stable retail deposits    			  $55 x 0.03 = $  1.65
 Less stable retail deposits 			  $20 x 0.10 =     2.00
 Stable small business deposits  		  $80 x 0.05 =     4.00
 Less stable small business deposits	  	  $49 x 0.10 =     4.90
 Non-financial corporates  			$250 x 0.75 = 187.50 
      Total cash outflows over next 30 days		       $200.05

      Total cash inflows over next 30 days		             5.50
      Total net cash outflows over next 30 days	       $194.55

Liquidity coverage ratio = $218.4m/$194.55m = 112.26%. The bank is in compliance with liquidity requirements based on the LCR.

12.  FirstBank has the following balance sheet (in millions of dollars).
												     
				         Required stable					            Available stable
					Funding						                   funding
Assets				              factor	     Liabilities and Equity	         		                     factor  
Cash			  	$  12           0%   	      Stable retail deposits		   	     $  55          95%
Deposits at the Fed		    19           0	      Less stable retail deposits		         20          90
Treasury securities		  125           5	      Unsecured wholesale funding from:
GNMA securities		   	    94   	     15	         Stable small business deposits	        	         80          95
Loans to A rated corporations	  138   	     65	         Less stable small business deposits  	         49          90
   (maturity > 1 year)				         Nonfinancial corporates	     	       250          50
Loans to B rated corporations	  106	     50	      Equity				         60        100	
   (maturity < 1 year)						Total			     $514
Premises			    20	   100	
	Total			$514		

The net stable funding ratio for FirstBank is calculated as follows:

Available amount of stable funding = 
     $60 x 1.00 + ($55 + $80) x 0.95 + ($20 + $49) x 0.90 + $250 x 0.50 = $375.35m

Required amount of stable funding =
     ($12 + $19) x 0.00 + $125 x 0.05 + $94 x 0.15 + $138 x 0.65 + $106 x 0.50 + $20 x 1.00 = $183.05m

Net stable funding ratio = $375.35m/$183.05m = 205.05%. The bank is in compliance with liquidity requirements based on the NSFR.

13.  BancTwo has the following balance sheet (in millions of dollars).
												     
				         Required stable					                    Available stable
					  funding						 	funding
Assets				                factor    	Liabilities and Equity		                              factor   
Cash			  	    $  20       0% 		Stable retail deposits			$190	    95%
Deposits at the Fed		        30       0		Less stable retail deposits		 	   70           90
Treasury bonds			      145       5		CDs maturing in 6 months			  100            0
Qualifying marketable securities  	        50       0   		Unsecured wholesale funding from:
   (maturity < 1 year)					   Stable small business deposits		  125          95
FNMA bonds			        60      15 		   Less stable small business deposits	  100          90
Loans to AA- corporations 	      540      65		   Nonfinancial corporates			  450          50
   (maturity > 1 year)					Equity					  130        100
Mortgages (unencumbered)	      285      65 		    	Total			         $1,165  
Premises			        35    100		
	 Total			 $1,165		


The net stable funding ratio for BancTwo is calculated as follows:

Available amount of stable funding = $130 x 1.00 + ($190 + $125) x 0.95 + ($70 + $100) x 0.90 + $450 x 0.50 = $807.25m

Required amount of stable funding =
             ($20 + $30) x 0.00 + $145 x 0.05 + $60 x 0.15 + ($540 + $285) x 0.65 + $35 x 1.00 = $587.50m

Net stable funding ratio = $807.25m/$587.50m = 137.40%. The bank is in compliance with liquidity requirements based on the NSFR.


