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that pays interest at 12%, compounded quarterly, for the first 2 years and ... Examples: Car loans, home mortgage loans ... amount of $5000 from a local bank. 
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Changing Interest Rates • Up to now all cash flows use only one interest rate • Financial institutions use sometimes more than one interest rate to account for the time value of money.
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Changing Interest Rates



Changing Interest Rates F



Example: You deposit $2000 in a registered retirement saving plan that pays interest at 12%, compounded quarterly, for the first 2 years and 9%, compounded quarterly for the next 3 years. Determine the balance at the end of 5 years. P = $2000 r = 12% for the first 2 years and 9% per year for the last 3 years M = 4 compounding periods per year, N = 20 quarter Find: F S. El-Omari
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9% compounded quarterly



12% compounded quarterly 0 1 $2000



3



2



5



4



F = $3309



B2 = $2533.6



i = 12% / 4 = 3% N = 4(2) = 8 (quarters)



B2 = $2000( F / P,3%,8)



i = 9% / 4 = 2.25% N = 4(3) = 12 (quarters)



F = B2 ( F / P,2.25%,12)
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B2 = $2000(12668 . )



F = $2533.6(13060 . ) ENGR 301 Lecture 13
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$250



$200



Example: Series of cash flows



$100 $250



i 1= 5%



i 2= 7%



i 3= 9%



$200 $100 i 1= 5%



A



Find A 5%
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i 2= 7%



i 3= 9%



A 7%
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A 9%



P = 100(P/F,5%,1)+ 200(P/F,7%,1)(P/F,5%,1) + 250(P/F,9%,1)(P/F,7%,1)(P/F,5%,1) = $477.41 $477.41 = A(P/F,5%,1)+ A(P/F,7%,1)(P/F,5%,1) + A(P/F,9%,1)(P/F,7%,1)(P/F,5%,1) = 2.6591A A= $179.54 S. El-Omari
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Loan Transactions



Amortized Loans



1. Amortized loans. • • •



• Many examples with amortized loan in lectures 10 and 11. • Now we calculate the amount of interest versus the amount of principal in each payment. • Loan payment = P(A/P, i, N) • Each payment A = PP n + I n



Loan to be paid in equal periodic amounts (weekly, monthly, quarterly, or annually) Examples: Car loans, home mortgage loans Most commercial loan have interest that is compounded monthly.



2. Add-on loans • • S. El-Omari



Interest calculated then added to principal and paid in equal installments Monthly installments = P(1+iN) / (12 x N)



– PP n = Principal Payment – I n = Interest Payment
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Amortized Loans •



Amortized Loans



Methods of calculating amortized loan



1. Tabular method



1. Tabular method 2. Remaining balance method 3. Computing equivalent worth at nth payment



I = B i= Pi 1 0 B = Remaining Balance at end of period n, B = P n 0 P P = A - Pi 1



A = PPn + S. El-Omari
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Amortized Loans $5000



Example: Tabular method Suppose you secure a home improvement loan in the amount of $5000 from a local bank. Your monthly payment is computed as follows: Contract amount = $5000 Contract period = 24 months Annual percentage rate = 12% Monthly installments = 235.37 Construct the loan payment schedule by showing the remaining balance, interest payment and principal payment at end of each period. S. El-Omari
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1% per month 6



12



18



24



0



A= $235.37
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235.37 - (5000*1%) = 185.37 5000 - 185.37 = 4814.63 235.37 - (4814.63 * 1%) = 187.22 4814.63 - 187.22 = 4627.41
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Amortized Loans



Amortized Loans



2. Remaining balance method



3. Computing equivalent worth at nth payment



P



P



Bn = A( P / A, i , N − n) n N



0



n N



0



I n = ( Bn −1 )i = A( P / A, i , N − n + 1)i



PPn = A − I n = A − A( P / A, i , N − n + 1)i



Bn = P( F / P, i , n) − A( F / A, i , n)



PPn = A( P / A , i , N − n + 1) S. El-Omari



Fn



Pn
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Add-on Loans



$5000



Total Add-on interest = P(i)(N)



1% per month 6



12



0



18



24



Principal plus add-on interest = P + P(i)(N) = P(1+iN) Monthly installments = P(1+iN) / (12 x N)



A= $235.37



I 6 = $235.37( P / A,1%,19)(0.01) I 6 = ($4054.44)(0.01) = $40.54



PP6 = $235.37 − $40.54 = $194.82 S. El-Omari
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Add-on Loans



Add-on Loans $5000



Example: In the home improvement example suppose that you borrow $5000 with an add-on rate of 12% for 2 years. You will make 24 equal monthly payments. 1. Determine the amount of the monthly installments 2. Compute the nominal and effective annual interest rate on the loan.



i = 12% 6
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18



24



add-on interest iPN = (0.12)($5000)(2) = $1200 Monthly Payment A= ($5000 + $1200) / 24 = 258.33 Finding the nominal and effective interest rates 258.33=5000(A/P,i,24) (A/P,i,24)= 0.0517 Through linear interpolation i = 1.8% per month Nominal interest rate = 1.8 x 12 = 21.6% Effective interest rate =
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12



0



(1 + 0.018) 12 − 1 = 2387% .
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Discounted Pay Back Period Cash flow



Cost of funds 15% 0



Cumulative Cash flows -$85,000



0



-$85,000



1



15,000



-85,000(.15)=-12,750



-82,750



2



25,000



-82,750(.15)=-12,413



-70,163 -45,687



3



35,000



-70,163(.15)=-10,524



4



45,000



-45,687(.15)=-6,853



-7,540



5



45,000



-7,540(.15)=-1131



36,329



6



35,000



36,329(.15)=5449



76,778
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