5.3: Amortization and Sinking Funds

Amortization is to pay back a debt with regular installments of money (when someone is gradually
paying back a loan, or paying off money they owe, with regular installments of money. Interest is
charged on the unpaid balance).

Mathematically amortization is the same as annuity. The big difference is that in an annuity

the interest is bonus with a loan, while in amortization the interest is a penalty.

EXAMPLE 1. A young man has a credit card debt of $5750. The credit card charges interest of

20% compounded monthly on the unpaid balance. If he wants to have this paid off in 1 year,
t=)
(a) how much should he pay towards the balance each month?
N =lrl=12
1% =20 Vo=O $532‘5§"
PV :57§O P/YY =12
¢ PMT :’—Ssac’g c/y =1z

(b) how much interest will he end up paying on the $57507

penalty=total deposit - principal value=
=PMT*N-PV=532.65*12-5750=$ 641.80

EXAMPLE 2. Peter and Jessica borrowed $50,000 from a bank. The bank charges interest of 8%
per year on the unpaid balance, with interest computations made af_the end of each year. Peter
and Jessica have agreed to repay the loan in equal nnm’lly installments over 5 years.

) . FV=0 =
(a) What should the payments be in order to have this loan amort\ilzsr?m 5 years? t =S

N =§
1% =8 FVv =0
PV =50 000 P/Y = |

? PMT =[3 12500, oy =1

(b) After making the first payment, how much money is still owed on this loan?

Use the previous screen with N=1.

Solve for FV= - l$41 ATT A 7'

(¢) How much of that first payment went towards the principle, and how much went towards
interest?
money towards interest= PV*r=50000*0.08=$4000

money towards the principle=PMT-4000=12522.82-4000= $8522.82

(d) Will this be true for each payment?(a{kv 2 Yewsl 2)79@'-5 - 7 )

No, because the interest charged is calculated as 8% of outstanding principle,
which is not constant for each payment (namely, it is decreasing.)

(e) After making the second payment, how much money is still owed on this loan?

Vo == $32272.53

(f) How much of the second payment went towards the principle, and how much went towards

interest?
toward interest=(FV with N=1)*r= 41477.17*0.08=-$3318.17

toward principle=PMT-3318.17=$9204.65
(g) Write an amortization schedule for the 5 years.

\1(4 X \
(s RRYLLp
VAL WRAG Fvlv
End of Interest e T Payment Toward Qutstanding
Period Charged made Principal Principal
=],
[. 0 I 50000 PV=F IN-o
{_ i 4000 12,522.82 8,522.22% 41477.18 FV'y;\
© | 331g.q7| 1252282 | LEOAES [ 3907253
; v | 12522.82
R %asl.on 2233151
4| FBEAT00S | 1252282| 10,7126.30 11595.21
5 | 927.62 1252282 | 1,545 -2 0
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EXAMPLE 3. The Hamiltons bought a house in 2005. By 2009, they still owed $85,100 on if.
It was being financed on a 30 year plan at a 6.7% monthly interest rate. = 30-4:=26

(a) What were their monthly payments?
N = (2%26
2004
/’ % = 6.7 py —O &57¢. 64

py =851(00 Py =172

7 PMT =[Tgqccg | oY = 2
(b) How much interest will they end up paying on their house? 26 q7
2 .
24,3633 = P 115,

Total payments-Original loan=PMT*30*12-

x50
1% =61 FV

5 -
o[ Zpy B3 ) 5y 12
M| pur == ST16.61 oy -2

O

(d) In 2009 Hamiltons decided to refinance their house on a IS—E{:'[LHEQH at a 4.525% monthly
interest rate. H”h&ﬁ are their monthly payments now? j
21

Y =455 S $652.10

1% = FV =

O
, PV _85 (0 pry ='%
. pur -1€52.1° oy =\

(e) Why would they want to do this?
To decrease the interest they end up paying on their house.

Indeed, new interest=total payments-original loan=
=576.64*4*12+652.10*15*12-89363.43=$55693.29 less than

the interest paid for 30years loan, which is $118226.97
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PMT=(0)  PMT<O V=0 (\*Sudla)

A sinking fund is an account set up for a specific purpose at some future date (when someone
makes periodic payments to so that he will have a certain amount at a future date.)
EXAMPLE 4. A corporation wishes to set up a sinking fund in order to have the funds necessary
to replace a current machine. It is estimated that the machine will need to be replaced in 6 years

and cost 380, 000. -t b 6

(a) How much per quarter should be deposited into an account with an annual rate of 7.8% com-

pounded quarterly to meet this future obligation? ///,,
=4 xc=at

N =
1% =7.3 Fv = 30 000 L{5,77
PV = O P/Y = ¢ ﬂ; D\é

¢ pMT == 2¢a5. 1] VY =4

(b) What will be the total amount of payments in 6 years?

PMT 2 = 26US 7 d = F G U8, 78

(c) What will be the interest earned in 6 years?

camed _ 98 Y&=
CV — pmrsn =80,000 63"
e §D \6)59 ).52

inderest eorned =

(d) Determine the equity of the sinking fund if the corporation decides to use the accumulated
amount at the end of 2 years, 4 years, and 6 years and fill in the sinking fund schedule

below.

PR DY )

End of # of Total InQerest 3 j Equity
Period | Payments Payments Earned FV l v
24 264517 * 8

3

v
2 2 21 lec.le 1S072, >\ 22)669.“7 Fvlw

444
4 16 42,332\52- ©741. 40 ‘M}IQQ- 2 FVIN:M

§ 80,000.00

G
’ ©olea At 18 o501 g2 Fv
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