Objectives: (1) understand relationship between interest rates and effect of prepayment on values, (2) know how to calculate PVs for different scenarios.

PREPAYMENT EXAMPLE:  Assume a $100,000, 30-year mortgage with an interest rate of 8%, and annual payments of $8,882.74/year at time 0.

NOTE:  PV= -100,000; P/Y = 1; I/Y = 8, N = 30, CPT PMT = 8,882.74 

Possible scenarios five years later.
1.  Assume market interest rates are still 8% and no prepayments, what is the outstanding balance?

Change N to 25 and CPT PV = 94,821.30
2.  Assume market interest rates are 6% and no prepayments, what is the value of the remaining payments for 25 years.

NOTE:  P/Y = 1; I/Y = 6, N = 25, PMT = 8,882.74; CPT PV = 113,551.23
A.   If the borrower refinances at 6%, what are the new annual payments for the remaining 25 years?
PV= -94,821.30; P/Y = 1; I/Y = 6, N = 25, CPT PMT = 7,417.56
This encourages refinancing and prepayment of outstanding fixed-rate mortgages.

B.  Assume market interest rates are 6% and 40% prepayment 
Repaid principal = .40 X $94,821.30 =




$37,929
PV of Remaining payments = 
PMT = (1-.40) X 8,882.74 = 5,329.64; I/Y=6; N=25, CPT PV =   

$68,131
 Sum









$106,060

       C.  Assume market interest rates are 6% and 60% prepayment 

Repaid principal = .60 X $94,821.30 =




$56,893

PV of Remaining payments = 
PMT = (1-.60) X 8,882.74 = 3,553.10; I/Y=6; N=25, CPT PV =   

$45,421
 Sum









$102,314  

Note what happens under the different scenarios!

The current outstanding balance is $94,812.

Now interest rates drop from 8% to 6%.

With no prepayments, value = $113,551.

With 40% prepayments, value = $106,060.

With 60% prepayments, value = $102,314.

As current rates drop below the outstanding rate, we expect the value to increase; however the prepayment rate is also expected to increase.  The example above shows what is called negative convexity.  If there are no prepayments, value will increase at an increasing rate as interest rates decrease.  With prepayments, the value will increase but at a decreasing rate as interest rates decrease.  When interest rates increase, there is an incentive not to prepay but we will assume it has little effect on the value.  For example, if interest rates increase to 10% and there are no prepayments, then the value = $80,629. [PMT = 8,882.74; I/Y=10; N=25, CPT PV = 80,628.]    
To see the effect, diagram the results with I as the X axis, Value as the Y axis.

The effect graphical representations of the effect of changing interest rates on prepayment may be seen in Figures 1 and 2 in Measuring Interest Rate Risk for Mortgage-Related Assets (FRBSF Economic Letter, January 1, 2000).  See links to article and figures under Lecture 22.
