Answers to Chapter 24
Questions:




1.  Loan securitization has increased in volume as a result of the creation of an active secondary market and the implicit and explicit government guarantees on pass‑through securities. The loan sales market has suffered from credit risk exposure, high information and monitoring costs, and costly validation and transactions costs. Loan sales have only been dominant in loan categories such as commercial and industrial loans that are too large and heterogeneous to package into securities.

2.  Loans sold without recourse means that after selling the loan the originator of the loan can take it off the balance sheet. In the event the loan is defaulted, the buyer of the loan has no recourse to the seller for any claims, transferring the credit risk entirely to the buyer. For the originator, it has completely eliminated this loan from its books. In the case of a sale with recourse, credit risk is still present for the originator because the buyer could transfer ownership of the loan back to the originator. Thus, from the perspective of the buyer, loans with recourse bear the least credit risk.

3.  Short-term loan sales usually consist of maturities between one and three months and are secured by the assets of a firm. They are usually sold in units of $1 million or more and are made to firms that have investment grade credit ratings. Banks have originated and disposed of short-term loans as an effective substitute for commercial paper, which have similar characteristics to short-term loans. The accessibility of commercial paper by more and more corporations has reduced the volume of these short-term loans for loan sales purposes.

[bookmark: _GoBack]4.  Commercial paper issuers are generally are blue chip corporations that have the best credit ratings.  Banks may sell the loans of less creditworthy borrowers, thereby raising required yields. Indeed, since commercial paper issuers tend to be well-known companies, information, monitoring, and credit assessment costs are lower for commercial paper issues than for loan sales. Moreover, since there is an active secondary market in commercial paper, but not for loan sales, the commercial paper buyer takes on less liquidity risk than does the buyer of a loan sale.  

5. In a loan participation, the buyer does not obtain total control over the loan, while in an assignment, all rights are transferred upon sale, thereby giving the buyer a direct claim on the borrower. Transactions costs are higher for loan assignments than for loan participations since the loan must be transferred via a Uniform Commercial Code filing. Moreover, current holders of the loan must be verified as well as any impediments to transfer, thereby further increasing transaction costs upon loan sale under assignment. Monitoring incentives are higher and costs are lower under loan assignments as opposed to loan participations. This is because the buyer is the sole holder of the loan and thus there is no free-rider problem. Monitoring costs are lower since the loan assignment buyer need only monitor the borrower's activities, while the loan participation buyer must monitor both the borrower and the originating bank. Risk exposure is greater under loan participations than under loan assignments since participations have a “double‑risk” exposure. The buyer of the loan participation is exposed to the credit risk of the originating bank (still controlling the loan) as well as the credit risk exposure of the borrower. 

6.  A highly leveraged transaction is a loan to finance an acquisition or merger. Often, the purchase is a leverage buyout with a resulting high leverage ratio for the borrower.  U.S. federal bank regulators have adopted a definition that identifies an HLT loan as one that (1) involves a buyout, acquisition, or recapitalization and (2) doubles the company’s liabilities and results in a leverage ratio higher than 50 percent, results in a leverage ratio higher than 75 percent, or is designated as an HLT by a syndication agent.

7. The buyers of loans are:

i. Investment banks (since they are often involved with the initial transaction that leads to the issuance of the debt);
ii. Vulture funds (since they invest in portfolios of risky loans);
iii. Other domestic banks (in order to circumvent regional banking and branching restrictions so as to increase regional and customer diversification);
iv. Foreign banks (to obtain a presence in the U.S. market without incurring the costs of a branch network);
v. Insurance companies and pension funds (to earn higher yields, when permissible);
vi. Closed‑end bank loan mutual funds (to earn fee income on loan syndications); and
vii. Nonfinancial corporations (to earn higher yields).

The sellers of loans are:	


i. Major money center banks (to reduce capital requirements, diversify the loan portfolio, reduce reserve requirements, and increase liquidity);
ii. Foreign banks (to reduce capital requirements, diversify the loan portfolio, reduce reserve requirements, and increase liquidity);
iii. Investment banks (as market makers); 
iv. Small regional or community banks; and
v. the U.S. government and its agencies.

8.  The reasons for an increase in loan sales, apart from hedging credit risk, include:
(a)  Removing loans from the balance sheet by sale without recourse reduces the amount of deposits necessary to fund the FI, which in turn decreases the amount of regulatory reserve requirements that must be kept by the FI.
(b)  Originating and selling loans is an important source of fee income for the FIs.
(c)  One method to improve the capital ratio for an FI is to reduce assets. This approach often is less expensive than increasing the amount of capital.
(d)  The sale of FI loans to improve the liquidity of the FIs has expanded the loan sale market. This has made FI loans even more liquid and reduced FI liquidity risk even farther. Thus, by creating the loan sales market, the process of selling the loans has improved the liquidity of the asset for which the market was initially developed.

9.  The three levels of taxes faced by FIs when making loans are; a) capital requirements on loans to protect against default; b) reserve requirements on demand deposits for funding the loans; and c) deposit insurance to protect the depositors. If the loans are securitized, FIs end up only servicing the loans. As a result, no capital is required to protect against default risk. However, reserve requirements and deposit insurance will be reduced if liabilities are also reduced. If the cash proceeds from the loan sales are used to invest in other assets, then the taxes will remain in place.

10.  The sale or securitization of a loan converts a long term asset on the balance sheet into cash, thus reducing the maturity and increasing the liquidity of the assets. 

11.  At the conclusion of the securitization process, the FI will have (1) exchanged a loan balance for cash, (2) reduced significantly the maturity mismatch of its assets and liabilities, and (3) reduced the regulatory tax burden. The risk profile is potentially reduced in two ways. First, exchanging loans for cash removes any risk-based capital requirements for the FI. Second, if the cash is used to repay deposits, reserve requirements may be reduced.

12.  Prepayment is the process of paying back a loan before its maturity to the FI that originated the loan. In the case of an amortized loan that has fixed periodic payments, prepayment means that the lender will receive fewer of the fixed periodic payments, one or more payments of extra principal, and the final payment will be made before the final payment due date. The two primary factors that cause prepayment are (1) the refinancing of the loan by the borrower because of better interest rates and (2) the economic reality of having the cash to repay before maturity. In the case of residential mortgages, this economic reality usually occurs with the sale of a house because of relocation. In the first case, investors must reinvest at lower rates and thus realize lower rates of return over their entire investment horizon. Housing turnover risk may or may not translate into losses for pass-through holders because interest rates could remain the same, allowing them to reinvest the early payments in other instruments paying similar rates.

13.  A CMO is a mortgage-backed bond issued in multiple classes or tranches. Each tranche typically has a different interest rate (coupon), and any prepayments on the entire CMO typically are allocated to the tranche with the shortest maturity. Thus, prepayment risk does not affect the tranches with longer lives until the earlier tranches have been retired. Many of the tranches in the CMO receive interest rates that are lower than the average pass-through requirement because of the limited prepayment risk protection.

14.  Mortgage backed bonds differ from collateralized mortgage obligations in two key ways. CMOs help FIs remove mortgages from their balance sheets, MBBs normally remain on the balance sheet. Also, CMOs have a direct link between the cash flows on the underlying mortgages and the cash flow on the bond vehicles, while with MBBs the relationship is one of collateralization, so that the cash flows on the mortgages backing the bond are not necessarily used to make interest and principal payments on the MBB.

15.  In the process of intermediation on behalf of its customers, the FI assumes risk exposure. The FI can reduce that risk exposure by altering its product base, thereby affecting the portfolio mix obtained in the course of intermediation. However, this is likely to be quite costly in terms of customer good will and loss of business. Securitization enables FIs to manage risk exposure by changing their portfolio mix without alienating customers. That is, customers are still serviced and the FI continues to intermediate. Balance sheet alterations are made subsequent to and independent of the intermediation activity. Thus, the FI can make portfolio changes and still fulfill the franchise of the intermediary.

Interest rate risk exposure is reduced by matching the durations of assets and liabilities.  Securitization enables the FI to accomplish this since the FI can determine which loans to package and sell off. Credit risk exposure is minimized by selling loans without recourse. Foreign exchange rate risk exposure is reduced by matching the foreign currencies in which the assets and liabilities are denominated. Securitization allows the FI to sell off unmatched assets. Finally, securitization reduces liquidity risk, since the FI does not have to fund the asset.

16.  Buyers of CMOs incur prepayment risks depending upon the class of tranches they have purchased. Purchasers of Tranche A incur the most risk because all prepayments will be passed on to them. Prepayments usually occur when interest rates are low and thus posing high reinvestment risks to this group of buyers. On the other hand, Tranche C purchasers are protected from prepayment until Tranche B is exhausted and as a result are less likely to incur prepayments unless interest rates reach so low as to create above-average levels of refinancing. 

17. Conceptually, the answer is that they can, so long as doing so is profitable or the benefits to the FI from securitization outweigh its costs. With heterogeneous loans, it is important to standardize the salient features of loans. Default risks, if significant, have to be reduced by diversification. Expected maturities have to be reasonably similar. As mechanisms are developed to overcome these difficulties, it is perfectly reasonable to expect securitization to grow.



Problems:

1. a.  If the bank sells with recourse, it should expect:
(0.08 x 10m){[1 - (1/(1 + 0.085)3)]/0.085} + 10m/(1 + 0.085)3 = $9.8723 million

b. If the bank sells without recourse, it should expect: 
(0.08 x 10m){[1 - (1/(1 + 0.0875)3)]/0.0875} + 10m/(1 + 0.0875)3 = $9.8093 million

c. If sold with recourse and expected probability of default is taken into account, it should expect to receive:
(0.995) x $9.8723m = $9.8229m, which is still higher than selling it without recourse. So, it should sell it with recourse.

2.  a.  Market value of loan:
(0.10 x 2m){[1 - (1/(1 + 0.12)10)]/0.12} + 2m/(1 + 0.12)10 = $1.774 million

b.  The prices of these loans are being quoted at 88 cents and 89 cents to the dollar. In the case of the above loan, it will translate into $1.56 ($1.774 million x 0.88) and $1.58 million ($1.774 million x 0.89), i.e., a dealer is willing to buy such loans at $1.56 million and sell them at $1.58 million.
c.  This loan is categorized as distressed, since it is selling at prices below $0.90 to the dollar. It usually indicates lower than average liquidity and more default risk, making it a less tradable instrument.

3. a. The duration of the existing loan is:
		0 + $15m/$20m(X) = 3.5 years => Existing loan duration = 4.667 years

If it purchases $5 million of loans with an average duration of 7 years, its portfolio duration will increase to $5m/$20m(7) + $15m/$20m(4.667) = 5.25 years.  In this case, the average duration will be above 5 years (of its liabilities). The FI may be better off seeking another loan with a slightly lower duration.

b. The FI should seek to purchase a loan of the following duration:
		$5m/$20m(X) + $15m/$20m(4.667 years) = 5 years =>X = duration = 6 years.

4.  a.  Since commercial loans have a 100 percent risk weighting, the minimum capital required on commercial loans = $100m x 1.0 x 0.08 = $8 million.

b.  Since there is an interaction between the demand deposits and cash reserves held, the answer requires solving the following, assuming the $8 million is funded by equity and the reserve requirements are kept as cash:
$100m + (0.10 x DD) = DD + 8m => 92m = 0.9DD=> DD = 92/0.9 = $102.22


c.		Assets					 Liabilities
		Cash		  10.22		Demand deposits		102.22
Loan					100.00		Equity			    8.00
Total					110.22					110.22	

5. a.  There are 120 quarterly payments over 30 years. The quarterly mortgage payments are:
$200m = PMT x {[1 - (1/(1 + 0.10/4)120)]/0.10/4}. Thus, PMT = $5,272,358.60.

b.
Quarter   Balance            Payment (PMT)	Interest		Principal	Remaining
				  	   (Fixed)	Payment		Payment		Principal
    1	     1        $200m   	  $5.272m	  $5m		$0.272m		$199.728m
    2	     2	         199.728	    5.272 	   4.993 		  0.279		  199.449
    3	     3	         199.449    	    5.272                   4.986        	  0.286		  199.163
    4	     4	         199.163   	    5.272                   4.979 	  	  0.293		  198.870

c.	Tranche A: 9%/4 x $50 million = $1,125,000 quarterly
	Tranche B: 10%/4 x $100 million = $2,500,000 quarterly
	Tranche C: 11%/4 x $50 million = $1,375,000 quarterly
	Total interest payments: $5 million quarterly

d.  Regular Tranche A payments are $1.125 million quarterly. If there are no prepayments, then the regular GNMA quarterly payment of $5.272 million is distributed among the three tranches. Five million is the total coupon payment for all three tranches. Therefore, $.272 million of principal is repaid each quarter, even if there are no prepayments. Tranche A receives all principal payments. Tranche A cash flows are $1.125 million + $.272 million = $1.397 million quarterly.

Quarter	   Balance       Payment (PMT)	Interest	      Principal	Remaining
               (Fixed)		Payment      Payment	Principal
     1	     1		   $50m		$1.397m		$1.125m       $0.272m	$49.728m
     2		     49.728	  1.397		  1.119	         0.278	  49.450
     3		     49.450	  1.397		  1.113	         0.284	  49.166
     4	 	     49.166	  1.397		  1.106	         0.291	  48.875

e. Quarterly prepayments on the entire mortgage pool are $10 million. They are credited entirely to Tranche A until all principal is paid off. The payments are distributed as follows:

Quarter	    Balance        Payment (PMT)	Interest	        Principal	Remaining
               (Fixed)		Payment         Payment	Principal
     1	     1		   $50m                $11.937m	$1.125m         $10.812m	$39.188 m
     2	  	     39.188	 11.937		  0.882	           11.055	  28.133

     3	 	     28.133	 11.937		  0.633	           11.304	  16.829
     4		     16.829	 11.937		  0.379	           11.558	    5.271

f. The way the terms of the CMO are structured, the average coupon rate on the three classes equals the mortgage coupon rate on the underlying mortgage pool. However, given the more desirable cash flow characteristics of the individual classes, the FI may be able to issue the CMO classes at lower coupon rates. The difference between the sum of all coupon payments promised on all CMO tranches and the mortgage coupon rate on the underlying mortgage pool is the FI's servicing fee. 

6.  a.	There are 120 quarterly payments over 30 years. The quarterly mortgage payments are: 
$100m = PMT x {[1 - (1/(1 + 0.05/4)120)]/0.05/4}  => PMT = $1,613,350.

b.				                           (Fixed)	            Interest	           Principal	           Remaining
	Quarter	Balance	Payment	Payment	Payment	Principal
	1	$100,000,000	$1,613,350	$1,250,000	$363,350	$99,636,650
	2	99,636,650	1,613,350	1,245,458	367,891	99,268,759
	3	99,268,759	1,613,350	1,240,859	372,490	98,896,269
	4	98,896,269	1,613,350	1,236,203	377,146	98,519,123

c.   			               Tranche A	     Tranche B	         Tranche C	               Total Issue
	Principal amount	$25 million	$50 million	$25 million	$100 million
	Interest rate	9 percent	10 percent	11 percent	10 percent
	Quarterly interest on
		initial balance	$250,000	$625,000	$375,000	$1,250,000
	Quarterly amortization				$1,613,350

d.  Regular tranche A interest payments are $250,000 quarterly. If there are no prepayments, then the regular GNMA quarterly payment of $1,613,350 is distributed among the three tranches. Five million is the total coupon interest payment for all three tranches. Therefore, $363,350 of principal is repaid each quarter. Tranche A receives all principal payments. Tranche A cash flows are $250,000 + $363,500 = $613,500 quarterly. The cash flows to tranches B and C are the scheduled interest payments.

Tranche A amortization schedule:
		Interest	Principal	Remaining
	Quarter	Balance	Payment	Payment	Payment	Principal
	1	$25,000,000	$613,500	$250,000	$363,500	$24,636,500
	2	24,636,500	613,500	246,365	367,135	24,269,365
	3	24,269,365	613,500	242,694	370,806	23,898,559
	4	23,898,559	613,500	238,986	374,514	23,524,044

Tranche B amortization schedule:
		Interest	Principal	Remaining
	Quarter	Balance	Payment	Payment	Payment	Principal
	1	$50.000m	$625,000	$625,000	$0.0m	$50.000m
	2	50.000m	625,000	625,000	0.0m	50.000m
	3	50.000m	625,000	625,000	0.0m	50.000m
	4	50.000m	625,000	625,000	0.0m	50.000m

Tranche C amortization schedule:
		Interest	Principal	Remaining
	Quarter	Balance	Payment	Payment	Payment	Principal
	1	$25.000m	$375m	$375m	$0.0m	$25.000m
	2	25.000m	375m	375m	0.0m	25.000m
	3	25.000m	375m	375m	0.0m	25.000m
	4	25.000m	375m	375m	0.0m	25.000m

e.  The quarterly prepayments of $5 million will be credited entirely to tranche A until tranche A is completely retired. Then prepayments will be paid entirely to tranche B. The amortization schedule for tranche A for the first year is shown below. This amortization schedule assumes that the trustee has a quarterly payment amount from the mortgage pool of $1,613,350.

		Interest	Principal	Remaining
	Quarter	Balance	Payment	Payment	Payment	Principal
	1	$25,000,000	$5,613,500	$250,000	$5,363,500	$19,636,500
	2	19,636,500	5,613,500	196,365	5,417,135	14,219,365
	3	14,219,365	5,613,500	142,194	5,471,306	8,748,059
	4	8,748,059	5,613,500	87,481	5,526,019	3,222,039

However, since some of the mortgages will be paid off early, the actual payment received by the trustee from the mortgage pool will decrease each quarter. Thus, the payment for the second quarter will decrease from $1,613,350 to $1,532,385 (n = 119 quarters, i = 5 percent, mortgage principal = $94,636,500). The CMO amortization schedule for tranche A given that the mortgage payments decrease with the prepayments is given below. The revised mortgage payment for each quarter is shown in the last column.

		Interest	Principal	Remaining	Mortgage
	Quarter	Balance	Payment	Payment	Payment	Principal	Payment
	1	$25,000,000	$5,613,500	$250,000	$5,363,500	$19,636,500	$1,613,350
	2	19,636,500	5,532,385	196,365	5,336,020	14,300,480	1,532,385
	3	14,300,480	5,451,342	143,005	5,308,337	8,992,143	1,451,342	
	4	8,992,143	5,370,210	89,921	5,280,289	3,711,854	1,370,210

f.  The amortization schedules for tranches A and B are shown below. Again the mortgage payments from the mortgage holders are assumed to decrease as the prepayments occur.

Amortization schedule for tranche A:
	Tranche	Interest	Principal	Remaining	Mortgage
	Quarter	Balance	Payment	Payment	Payment	Principal	Payment
	5	$3,711,854	$10,288,986	$37,119	$10,251,867	-$6,540,013	$1,288,986

Amortization schedule for tranche B:
	Tranche	Interest	Principal	Remaining	Mortgage
	Quarter	Balance	Payment	Payment	Payment	Principal	Payment
	5	$50,000,000	$7,165,283	$625,000	$6,540,013	$43,459,987	$1,288,986
	6	43,459,987	11,817,739	543,250	11,274,489	32,185,498	1,817,739

7.  a.  The average payment is: $20,000,000 = PMT x{[1 - (1/(1 + 0.09)10)]/0.09}. Thus, PMT = $3,116,401.80.

b. $20,000,000 = PMT x{[1 - (1/(1 + 0.085)10)]/0.085}. Thus, PMT = $3,048,154.10.

8. a. There are 180 monthly payments (15 years x 12 months). The GNMA monthly coupon rate is 8.5% ‑ 0.5% = 8 percent per year, and the monthly GNMA pass‑through payment is:  $10m= {[1 - (1/(1 + 0.08/12)180)]/0.08/12} x PMT => PMT = $95,565.21.

The present value of the GNMA at a 5 percent market rate is:
	PV = $95,565.21 x {[1 - (1/(1 + 0.05/12)180)]/0.05/12}= $12,084,721.63.
	
b. Assume that the GNMA is only half amortized. There is a lump sum payment at the maturity of the GNMA that equals 50 percent of the mortgage pool's face value.

If there is a 50 percent amortization, the monthly GNMA pass‑through payments are:
	$10m = PMT x {[1 - (1/(1 + 0.08/12)180)]/0.08/12} + $5m/(1 + 0.08/12)180 => R = $81,115.94

The present value of the GNMA at a 5 percent market rate is:
	PV = $81,115.94 x{[1 - (1/(1 + 0.05/12)180)]/0.05/12} + $5m/(1 + 0.05/12)180 = $12,623,051.35.

9. a.	The monthly mortgage payment, PMT, is (the monthly interest rate is 0.10/ 12 = 0.00833): 
	$20m = {[1 - (1/(1 + 0.10/12)360)]/0.10/12} x (PMT) => PMT = $175,514.31

b. The GNMA's annual interest rate is 0.10 ‑ 0.0044 ‑ 0.0006 = 9.5 percent. The monthly interest rate is 0.095/12 = 0.0079167 or 0.79167 percent.

c. The monthly GNMA payment, PMT, is: $20m = {[1 - (1/(1 + 0.095/12)360)]/0.095/12}x PMT => PMT = $168,170.84

d. The first monthly servicing fee, SF, is (the monthly fee rate is 0.44%/12 = 0.0367%):
	SF = (0.000367)$20m = $7,333.

e. The first monthly insurance payment, IP, is (monthly insurance rate is 0.06%/12 = 0.005%):
	IP = (0.00005)$20m = $1,000

10. a.  The mortgage pool's value, PV, is (the monthly discount rate is 10.5%/12 = 0.875%):
	PV = $175,514.31 x {[1 - (1/(1 + 0.105/12)360)]/0.105/12} = $19,187,359

      b.	The GNMA's value, PV, is (the monthly discount rate is 10%/12 = 0.8333%):
		PV= $168,170.84 x {[1 - (1/(1 + 0.10/12)360)]/0.10/12} = $19,163,205.


