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In the previous section, money lodged into a savings account appreciated in value,
The future value was greater than the present value.

Depreciation oceurs when the future value of an asset is less than the present value.

Cars, computers and household appliances generally depreciate in value over time.

Houses in Ireland appreciated in value up to 2007 but have since greatly depreciated in value
relative to this “peak™ value. Two types of depreciation can be considered.

1. Straight line depreciation occurs when the value of an object reduces by a

constant amount each year.

For example, take a car costing €20 000 that loses 10% of its original value each year.
This car loses €2000 in value each year and so the car has no value after 10 years.

2.

Reducing balance depreciation occurs when the value of an object reduces by a fixed
percentage of its value each year.

Consider a car costing €20000 that loses 10% of its value each year on a reducing balance.
The value of the car after 10 years = €20 000 (1 — 0.1)!* = €6973.57.
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F = future value

Depreciation: F = P(1 — i) i = the percentage depreciation of €P per year
t = number of years
P = initial value

(Example 1 )

A company buys a new machine priced at €35 000.
The machine depreciates by 20% on a reducing balance basis each year.

(i) What will the value of the machine be in 4 years time?
(i1) By how much has the machine depreciated in value during this time?

FoPU=0 ) F = 35eme (0-8) = £ 16330

D=P-F (i D = 3Sop - (4356 =£20, bby

-(Example 2 )

A garage has a petrol stock of 100000 litres.
If the manager estimates (a) that he will sell 4000 litres a day

(b) that he will sell 5% of his stock per day,
calculate the difference in his estimates after 20 days.

estimate. (a) | 00,000 — Yoob (26) = 2000w Lt
estimate (b)
F20(15) | F = lovoee (0-95)*°

= 3584957 Liws

Difference = 35849.54 - 20000 = |5 847 Litwes
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Exercise 5.2

(In the following exercise, depreciation is used on a reducing balance basis unless
otherwise stated.)

1. How much will a car, costing €30 000, be worth in

i) five years il) ten years time based on a depreciation of 15% per annum?™?
y y P P

F-= P(|—|)t P= € 2eoco
Il = 5% pa. 2 |1 = 085

D) C=§|Jg,.rs

F = 3ooes (0-85)5 =€|3,3“'“’

G E=1lo Years

F = 20 con (o-t:)w = € §906-23

2. A new television costs €1400. Assuming a depreciation rate of 8% per month, find the
value of the television after 15 months.

P
F=P(-i)f ‘

£ |4Yo0
$ 7% pm. 2 |-\ = 0-92
IS months

E =
F=7
F -

I‘too(o-'i?.)’s = £ 400-%2
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3. A car costing €44 000 depreciates in value by 20% in the first year, and by 15% per year
on a reducing balance basis for each subsequent year.
Find the value of the car after (i) 3 years (ii) 6 years.

E must calculate year 1 first
F=P(-i) P = € 4btooo

I = 20% D [-i = 08
€ = | Year

At end of year 1 F = 44 W"(D-YJ' = € 35 200
YeasS L and 3 P= 25200

i = I5% 3> |-l = 085
€= Z years

Value after 3 years F = 25200 (O-QS )7- = £ 25432

Yoars 26 adoflp | P = 35200
t= SUM
i=1S% 2 |-i = 085

Value after 5 years F =15260 6045')5 = £15618-42

4. A company buys a machine costing €140 000.
In order to facilitate its replacement. the company invests €25 000 in a bank offering a
return of 3.5% per annum compound interest.
If the machine depreciates at a rate of 20% per annum, find
(a) (i) the value of the machine in 4 vears time
(ii) the value of their savings investment in 4 vears time.

(b) If inflation over the 4 years averages 2% per annum, find
(i) the cost of buying a new machine in 4 years time
(ii) how much money the company will need to add to their savings in order to
replace the machine, taking the second-hand value of the machine in 4 years
time into account.

(Note: Inflation is a rise in the general level of prices of goods and services in an economy.)

Defreciation
F=P(1-1)° & 0| F = I40,000 (08)*
Compound intesest
F=P(141)* i) F = 25000 (I-oss)q= € 23, 63%-08

€ 5134

inflation _
£=P04)¢ b) | E = f#o,000(l-02)F = € I5,5%0.50

Assuming the 2nd Hand ii) ||Difference between depreciated value and cost of new machine in 4 years.
Value in 4 years time is
not subject to inflation = )51,5%0 S0 - 5F 344 =€94 196-So

Extra money needed = Value difference Less savings
= Q4 1L-S0 - 28 L3%-05 = £ LS S 08-YS
Extra investment = Present value of 65508.45 with discount rate of 4%

p= CSSO%-QS/(\-OH»)“" £5599(, 90

A
P;({’}’D‘t
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5. A company asset reduces in value from €175 000 to €73 187.09, at a depreciation rate of

16% per annum over f years.

C—Bastrial and

- PIRE ON
) For;estmmrat svalue-ofs

(ii) Using logs, find the value of 7.

P = 135S ooo
F= 3318309 £=7
I = 1L% = -1 = 0-8%

F‘?(l"])e % E_ L (,-—])t
P
a = bn Formula for t

> n:L,,LA s = 109 (l—l')

t? b? 7 1%?)

6. A creamery has a stock of 60000 kg of dried milk powder at the end of January 2004
If the stock is reduced at a rate of 15% per month, find the dried milk stock, to the
nearest kg, at the beginning of April 2005.

P= 6o ooo ky
\= 15% pm > |-1= 08§
E= |5 months

F,p(p,)t F = 6om(o-ss)'§ = S52%l kg
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7. A farmer buys a tractor for €180 000.
He assumes that the tractor will have a trade-in value of €80 000 in 10 years time.
(i) Calculate the rate of depreciation per annum, correct to one place of decimals,
based on these figures.
(ii) At this rate, when will the value of the tractor fall below €60 0007

P= €190 ooo
F = £ %o 6oo
€ = |0 years
;v oy

F=P(-i)
fo coo = %o ooo ( l-——-|)|°

fe oo = ("l)b

= l_e\‘E (= 1= 1o Y = 0031%9 = 33%
P E|

7. A farmer buys a tractor for €180 000.
He assumes that the tractor will have a trade-in value of €80 000 in 10 years time.

(1) Calculate the rate of depreciation per annum, correct to one place of decimals,
based on these figures.
(ii) At this rate, when will the value of the tractor fall below €60 0007

Q)
F=P(1-i)F

-
\l

€ 130 ooo
£ Lo boo
1= +8°% 3 [-) = 0922

—“
|

Lo oo = (g0 ooo (¢>-<12.1\.)e

6= log ,  5)

6o ovo = (D-Q:lz)e
|¥ oo

€
% = o042

t =

Log |y (5D = 135 years

9 aften I Years % il be woeth les
than <€ Lo poo
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8. A computer is bought for €2500.
Compare the trade-in value of the computer after 4 years based on

(a) a net loss in value of €550 per year or (b) a loss of 35% per year.

P= £ 2500
€= 4 years

(a) Tofal Loss = £5Co0 X4 = £&£2200

Straight line

depreciation

2 F = 2fcc-2200 = £ 30e

Reducing balance
depreciation

(k) [=35% = [-i = 0-¢5

_ _ t
F=p01-) F = 29»(0-49)" = £ 440

9. A computer system is bought for €23 500. It depreciates at a rate of 28% per annum.

Find the value of the computer after
(i) 2 years (ii) 5 years (iii) 7 years.

F: P(‘—.l)e £ 23500

28% =2 \-i = 032

-0
\

€= 2 years (i) F= 23500 (0:32)° = ¢ J2182-4%0
s
E= S years (i)) F = 23500 (0:32)" = € ¢ 5¢3-0¢

t= Fyears (i) F = 235c0 (o-?a_)} = £ 235319
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10.  An air-conditioning system cost €8000. A straight line depreciation and a reducing
balance curve for this system are shown below.

A
H000 -
7000
6000
5000
4000+
3000+
2000
10004

Euro (€)

0 1 23 456 7 8 91011 12
Years
(1) Using the graph, estimate the rate of depreciation.

(Let the value after 20 years be €1.)

(ii) Explain why the reducing balance curve can never have a zero value.

(iii) Find the slope of the straight line representing depreciation.

(iv) Estimate the point of intersection of the two graphs.

(v) After 5 years, what is the value of the system on a reducing balance basis?

(iv) In your opinion, which method of depreciation gives a more realistic value for

Method 1 the system? Explain your answer.
t From graph
F=l(5)" @y | k=20 p-€Sop0  Foe( r=l
> |-r= *{E — 1_ 2°[ 1 L .
P =] Seos = 03ex = B2k

s ro 56

10.  An air-conditioning system cost €8000. A straight line depreciation and a reducing
balance curve for this system are shown below.
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(i) Using the graph, estimate the rate of depreciation.
(Let the value after 20 years be €1.)
(ii) Explain why the reducing balance curve can never have a zero value.
(iii) Find the slope of the straight line representing depreciation.
(iv) Estimate the point of intersection of the two graphs.
(v) Adfter 5 years, what is the value of the system on a reducing balance basis?
(iv) In your opinion, which method of depreciation gives a more realistic value for
the system? Explain vour answer.

Method 2 ('|) Fron, Naph ~ €Booo deprecatss o L£Sowe in [ year

Y
E=0(l- )e E=| 500? = gove (I-i)
F‘gooo |={ = Soeo = 025

P= %oov Beoo

> i= 1-0:25= 0335 = 1264
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Qo ,
(_,1) Because the function approaches a limit.
The value is always being reduced by 36%, but a
positive number being multiplied by 0.64 is always > 0.
Cm) Im| = Rise = 8oeo = [Coo
: . Run v
Slo s ak
(W) [ From Ompk intersection polnt = (42, 1 300)
Reducing balanca -
Value inag yeass o P dooo .
I = %%2% (u.s'v,\? estimate part 'u)
=53
F=PC+)F F= Sooo (0-633)° = € 8456t
(l/) The reducing balance is more realistic because
the AC System should still have a value in 5 years
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