Rice	Fin 502    


Due October 6	Fall 2003  


	Homework F1





I.  Derive the present value of a N-payment annuity of $A beginning at time 0, instead of time 1.  (With this annuity, $A are paid on dates 0 thru N-1.)  Assume that the interest rate is a constant r throughout the entire period.  Do not use any of the results derived in class, other than the simple formula for the present value of a $1 payment t periods from today being equal to $1/(1+r)t.





II. With mortgages and other consumer loans, an individual borrows money at interest rate r, and then repays the money with periodic payments of $A each.  The people involved in the loan market, however, use specific and sometimes confusing jargon.  For example, interest rates are quoted in percent per year, but are compounded monthly -- thus, r/12 is more accurately designated as the monthly rate.  Letting r* = r/12, also:





		Remaining principal after payment M [RPM]= The present value (in time M dollars) of the payments remaining after a particular loan payment is made.





		Interest portion of payment M [IM]= The monthly interest rate multiplied by the remaining principal after the previous payment = r* x RPM-1.





		Total interest payments [TI]=The sum of the interest payments across all M.





	A) Suppose that the original loan is for $90,000, the quoted interest rate is 12% per year, and the duration of the loan is 25 years (300 months).  Calculate the:


			1. periodic payment amount, A


			2. total interest, TI


			3. reduction in principal from monthly payment 7, RP6 - RP7  


			4. remaining principal after seven years, RP84.





	B) Is the total interest figure useful in solving certain real problems?  If so, describe one.  If not, explain why not.





	C) Most people do not think of the Remaining Principal in terms of our RP definition above.  They instead calculate RPM after each payment M as the previous remaining principal, RPM-1, minus the principal (non-interest) portion of payment M, A - IM.  Formally show that this method gives the same remaining principal as our definition above -- i.e., derive that 


	RPM-1 - (A - IM) = RPM ,


		using the definitions of RPM and IM given above for your derivations.











III. (B&M) Ch. 3: Problems 12*, 15,  27 (Recommended 2, 16, 19)


		    *For question 12, the 10% rate should be considered an "effective annual rate" or the "yearly rate"; not the monthly rate multiplied by 12.           
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