
Professor Crocker H. Liu                                                           Revised: September 23, 2004 
Mortgage Backed Securities  
 
 

Stripped MBS, CMOs, and Option Adjusted Spreads 
 
1. Principal Only (PO) and Interest Only (IO) Stripped MBS: (25 points): Suppose that the 
underlying mortgage pass-through which is used to create a stripped MBS (mortgage-backed 
security) has the following features: 
 
 Original Mortgage Balance $100,000 (in 000s) 
 Interest Rate 5.5% 
 Servicing Fee 0.5% 
 Pass-Through Rate 5.0% 
 Term 360 months 
 

a. If the PSA is 85%, what are the cash flows to the holder of a PO (Principal-Only) Strip and 
the holder of an IO (Interest-Only) Strip respectively for the first 30 months? 

 
b. If the current price of the PO strip is $60,000 what is the monthly IRR, annual IRR and bond 

equivalent yield on the PO strip at various PSA speeds ranging from a PSA of 60% to a 
PSA of 250% (at 5% increments e.g., 60%, 65%, 70%, …., 245%, 250%). To facilitate your 
calculations use the Data Table command in Excel (pull down Data submenu  Table..).  

 
c. If the current price of the IO strip is $40,000 what is the monthly IRR, annual IRR and bond 

equivalent yield on the IO strip at various PSA speeds ranging from a PSA of 60% to a PSA 
of 250% (at 5% increments e.g., 60%, 65%, 70%, …., 245%, 250%). 

 
d. Prepare a graph showing the bond equivalent yield on both the IO strip and the PO strip at 

various PSA speeds. Discuss what happens to the BEY on both securities as the interest 
rate decreases? 

 
2. Collateralized Mortgage Obligation (CMO) with a Z Tranche (35 points): Suppose that the 
underlying mortgage pass-through which is used to create a collateralized mortgage-backed 
security (CMO) has the following features: 
 
 Orig. Mortgage Balance (000s) $350,000    
 Weighted Avg Coupon (WAC) 5.5%   
 Servicing Fee 0. 5% 
 Pass-Through Rate 5.0% 
 Weighted Avg Maturity (WAM) 353 months 
 
We wish to create a CMO with 4 tranches (bond classes) - Class A, Class B, Class C and Class 
Z having the following attributes: 
      
 Class Par Value Coupon Rate   
  A $171,000 3.50%   
  B 31,500 4.00%   
  C 85,500 4.50%   
  Z 62,000 4.75%  
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Assumptions: 
 

• The coupon rate of interest is paid currently on tranches A, B, and C but not on tranche Z 
until principal on the other tranches is repaid.  All current amortization of principal and 
prepayments from the entire mortgage pool is allocated first to tranche A. 

 
• Payments into the pool occur monthly.  
 
• No consideration of any reinvestment of interim cash flows. 
 
• Rate of Prepayment is 150% PSA 
 
 Note: After the A, B, and C tranches are all paid off, the outstanding balance of the 
mortgage pool should equal the outstanding balance of the Z tranche. This means that we 
will have to make an assumption regarding the fact that a portion of the principal paid to 
the Z tranche in the month that the C tranche is extinguish needs to be considered as a 
Net Interest payment. 

 
Questions: 
 

a. What are the cash flows to each class for the full 353 months? 
 
b. Graph the flows of CMO Principal to Classes A, B, C, and Z on the same graph over the 

full term 353 months (you may have to use the “skipping” feature in your spreadsheet to 
plot the graph) 

 
3. Negative Convexity (20 points): The attached handout by Jeff Berenbaum, Fall 1991, 
“Negative Convexity”, Secondary Mortgage Markets 8(3): 32-33, allows you to set up a 
spreadsheet to show how negative convexity can arise as a result of rapid prepayments. 
 

a. Set up the Negative Convexity spreadsheet using the article and replicate the graph given 
on page 32 for negative convexity. Note: since the article uses Lotus functions and most of 
you use Excel, I have provided the Excel formulas directly following the article. 

 
b. Make a duplicate copy of your spreadsheet and “as an experiment, replace the look-up 

table with one that assumes borrowers react event more strongly to changes in interest 
rates e.g., double the prepayment speeds for positive spreads and cut in the prepayment 
speeds for negative spreads”.  Show that the bottom curve in Figure 1 on page 32 
becomes even more negatively convex. 

 
c. What is the expected price of the mortgage pool assuming that yields will vary between 

8%-12% with an equal likelihood/probability of occurring e.g. the probability that the yield 
will be 8% is equal to the probability that the yield will be at 11%. 

 
Hint: “Averaging the results for many different yield assumptions would better approximate the 
true value of a mortgage compared to using one interest rate.” 
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4. Option Adjusted Spread (20 points): Calculate the option-adjusted spread (OAS) and the 
yield to maturity on a mortgage pass-through given the following assumptions: 
 
 Borrowers only prepay due to refinancing mortgages at a lower rate 

 
 The current zero coupon yield curve for Treasury bonds is flat and the discount rate on 

Treasury bonds = 4% 
 
 The mortgage coupon rate is 7.25% on an outstanding mortgage pool with an outstanding 

principal balance of $1,000,000. The mortgages have a 3-year maturity and pay principal and 
interest only once at the end of each year. 

 
 Mortgage loans are fully amortized and there is no servicing fee 

 
 The current mortgage rate (y) is 5.3%. Interest rate movements over time change maximum 

of 1% up or -.25% down each year.  The time path of interest rates follows a binomial 
process. For example, in year 1, the new interest rate will either be 6.3% or 5.05%. 

 
 Because of prepayment penalties and other refinancing costs, mortgagees don't begin to 

prepay until mortgage rates, in any year, fall 2% or more below the mortgage coupon rate for 
the pool (7.25% in our example) 

 
 With prepayments present, cash flows in any year can be either the promised debt service, 

the promised debt service + repayment of outstanding principal, or cash flow = 0 if all 
mortgages have been prepaid or paid off in the previous year 

 
Also, assume that the time path of mortgage interest rates over 3 years with the associated 
probabilities (p) is as given in the OAS spreadsheet template (highlighted in purple) that you 
downloaded. 
 
HHiinnttss  iinn  CCaallccuullaattiinngg  OOAASS: 
 
Recall that 

P = E CF1
1 + r1 + OAS

 + E CF2

1 + r2 + OAS 2
 + E CF3

1 + r3 + OAS 3
 

   
 where P = Price of Mortgage Pass-through 
           r1 = Discount rate on 1-year, zero-coupon Treasury bond 
           r2 = Discount rate on 2-year, zero-coupon Treasury bond 
           r3 = Discount rate on 3-year, zero-coupon Treasury bond 
         OAS = Option adjusted spread on mortgage pass-through 
 
therefore since you are solving for the unknown variable, you can use the SOLVER algorithm in 
EXCEL 
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