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Mathematics Grade 11

INTRODUCTION

In this unit you will learn the basic mathematical concepts in business and the
techniques of computing compound interest. Furthermore, you will observe how and
why money is saved, invested and borrowed. At the end, the concept of tax, the reason
why people should pay tax and how to calculate it are discussed. i

This unit has four sections. The first section deals with the concept of ratio, rate, '
proportion, and percentage. Here you will see how these concepts are implemented in
business. The second section deals with the computation of compound interest, ordinary
annuity, and depreciation of a fixed asset. The third section ded's with the concepts of
saving, investing, and borrowing money. The fourth section deals with taxation and the
different types of taxes commonly implemented in Ethiopia. Each section deals with
solving problems that are associated with business activities. . f

OPENING PROBLEM

Yilma obtained a gift of 10,000 Birr from his grandmother on his first birthday. His
parents decided to deposit his money in the Commercial Bank of Ethiopia for his
University education. It is noted that the bank pays an interest rate of 4% compounded
semiannually. If Yilma's parents deposit the money on his first birth date, how much
will he obtain when he joins the university at the age of 18 years exactly? What is the
amount of interest his money has earned?

(K] BASIC MATHEMATICAL CONCEPTS IN
BUSINESS |

The concepts of ratio, rate, proportion and. percentage are widely used whenever we
deal with business in our daily live agtivities. Hence, we will look at each of these
concepts and their applicationsin this section.

A Ratio

Consider the following two questions:
Question 1©  How many students are there in your school?
Question 2 How.-many teachers are there in your school?
Compare your answer with the explanation given below.

Suppose the number of students and teachers in a given school are 3900 and 75,
respectively. From this we can make the statement that “the ratio of teachers to students
in the school is 1 to 52" or we can say that “the ratio of students to teachers in the
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Unit 11 Mathematical Applications in Business

school is 52 to 1". This tells us that for every 52 students in the school there

corresponds one teacher.
ACTIVITY 11.1

Out of 60 studentsin a class 20 are boys. What is
a  theratio of boysto girls?
b  theratio of boysto the studentsin a class?

A ratioof atobisexpressed asa: b,ora+bor %for b #£0.

The numbers appeering in a ratio are called terms of the ratlo and they must be
expressed in the same unit of measurement. \

A ratio can be expressed in one of two ways:
i part-to-wholeratio or ii part-to-part ratio

i Definition 11.1
iii A ratio is a comparison of two or more quantities expressed in the
same unit of measurement.

Example 1 Thefollowing table gives 't.he.number of teachersin agiven school
according to their education level and sex. -

Diploma Degree

holders Holders Total

a  What |sthe ratio of female diploma holders to the number of teachersin the
school? -
b What isthe ratio of di ploma holders to degree holders in the school?
Solution:"
a | Thefirst question is asking the part-to-whole ratio, hence it is 16:100 or 4:25.

[y

b The second quéstion is asking the part-to-part ratio, hence it is42:58 or 21:29.

The value of aratio isusually expressed in its lowest terms.
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Example 2 What istheratio of 1.6 meters to 180 centimetres?

Solution:  To compare two measurements in different units you must change one of
the units of measurement to the other unit.

If you change 1.6 metersto centimetres, we get
1 meter = 100 centimetres = 1.6 meter = 160 cms

60cms 8
80cms 9

Therefore, theratio is 1 or8:9

Similarly, if we change 180 centimetres to the unit of meters:
180cmx1m 16m 16 _8

180cm = —— =1.8m. Thereforetheratlols————— or8: 9.
100cm 18m 18 9

Note that, in both cases, theratio is the same (8: 9).

People commonly form a group and involve on a given business a:ti\j/ity 'a:cording to
their individual contribution for the business. In this case, their individual profit is
alocated according to the ratio of their investment.

Example 3 Allocate Birr 1500 in the ratio 2: 3 [

Solution Note that the termsinthe ratio arepostlve mtegers Firgt, you need to
determine the total number of parts to be allocated, ,

Thatis2+3+7=12. _
Now determine the value of each single part, which is obtained by dividing the

s

total amount by the tota parts to be allocated: % = Birr 125 per part.

To dlocate, multiply each term of the ratio by the value of thesingle part, i.e.
2x125= 250, 3x125= 375, and 7x125= 875.

Therefore, the allocation will be Birr 250 Birr 375, and Birr 875, respectively.

Example 4 AIIocate Birr 800 amongthreeworkersmthe ratio of % % % .

Solution If the terms of the ratlo. arefractions, they must be converted to
equivalent fractions with the same denominator and the amount is then
allocated in the ratio of the numerators. So that

AalN\).8.3.6
3742 12 12°12
Determine the total number of parts by adding the numerators. 8 + 3+ 6=17.

| Then the value of asingle part is Birr %
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Then dlocate according to the ratio of the numeratorsto each:

8x 390  girr 37647, 3 x 2%  Birr 14118 and 6 x X = Birr 282.35.
17 17 17

Therefore, the allocation will be Birr, 376.47 Birr, 141.18 and Birr, 282.35

respectively.

A profit of Birr 19,560 is to be divided between four parthers in the ratio of
3:2:1:6. How much should each receive?

A sum of money was divided between Ager, Ali, and Mesfin in the ratio of

% g 2, respectively. Aster has received Birr 3504. How much money was there

to sart with?

Rates

In construction activity one has to know the ratio a which the amount of cement, sand
and gravel are mixed to form the appropriate mixture required for specified purpose. For
example, to make a beam or a column of residential building, cement, sand and gravel
are mixed in the ratio 1:2:3, respectively. In this case cement is measured in quintals
while sand and gravel are measured using a 0.4x0.4x 0.2 cubic meter box. Hence the
ratio involves different units of measurement and this will lead us to the following
definitions. \

Definition 11.2

A rate is a comparison of two or more quantities expressed in different units of

measurement.

There are a number of situations where dne wishes to compare “unlike quantities” such
astheratio of kilometrestravelled per litter of gasoline, the amount of product produced
per hour in agiven factory, and soon.

A ratio can be arate.

Example 5 The distance from Addis Ababato Adamais 100 km. Ahmed travelled

by minibus from Addis Ababato Adama early in the morning and it took
him 1 hour and 20 minutes. What is the rate of speed of his journey?

429




Mathematics Grade 11

Solution The rate of speed of hisjourney isthe ratio of the distance travelled and

the time it took. Since the distance is 100 km and the time taken is g

hours, therateis:

100 kms: 4 hrs = 100kms _ 300 kms per hr = 75 kms/hr
3 4 /
3 hrs

Example 6 Fivetyre-reparers are working in agroup and fixed 210 tyresin aglven
day of the week. What is the rate of tyres fixed per person?

Solution Total number of tyres fixed is 210 and the number of workersinvolved is
5. Hence, the rate per person will be theratio of the number of tyr&sflxed
to the number of workersinvolved, i.e.,

210:5= % = 42tyres per person.

In dealing with business, production, population, and o on, it is common to describe by
what amount a quantity has increased or decreased based on some starting or fixed
level. Thiswill lead usto the rate of change of a given quantity given by the relation:

amount of change _ final amount -original amount

Rate of change = — —
original amount origina amount

The rate of change will be a rate of increase if the amount of change is positive and a
rate of decrease if the amount of change is negative.

Example 7 Theprice of aquintal of cement in Addis Ababa in September 2008 was
Birr 220, and ten months later, on July 2009, its price was Birr 370. What
isthe rate of increase in the price of one quintal of cement from
September 2008 to July 20097

Solution We are giventhat: the original price = Birr 220 and the new price = Birr
370. Hence changein price = Birr 370 — Birr 220 = Birr 150

Rateof indfebbe amount of increase 150 — 0,682
orlglnal amount 220

Example 8 Aster hasinvested 20,000 Birr in afruit wholesaler. A year later the audit
report on the business indicated that there was 16,200 Birr as abaance.
Find the rate of decrease that resulted in one year.

Solution Since the balance indicated that there is a decrease from the amount of

capital invested, we have a decresse rate.
amount of decrease _ 16,200 - 20,000

Rate of decresse = =-0.19
original investment 20,000

The negative sign indicates that there is a decrease in the investment which isaloss.
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1 A carpenter’'s daily production of school chairs increased from 20 units to 40
units. At the same time his income (or revenue) increased from 1600 Birr to 2400
Birr. What is the rate of change of income per unit?

2 A steel company has imported 35 tons of raw material from South Africain 1995.
In 2008 the company imported 54 tons of raw material from the same country. =
What is the rate of change of amount imported?

C Proportion

ACTIVITY 11.2

A combine harvester machine can harvest three hectares of wheat field -
in one hour a a rate of 150 Birr per hour. If a farmer owns 165'-
hectares of wheat field how much does he pay to harvest his wheat?

Definition 11.3
A proportion is astatement of equality between two ratios.

Fora, b, c,d C(RRl,with b#0 andd # 0, oneway of denoting a proportionisa:b=c:d,

which isread as“aisto b” as“cisto d”. Of course, by definition,% :g, which means

that a proportion is an equation between two ratios,

In the proportiona:b=c:d, withb#0 andd # 0, the four numbers are referred as the
terms of the proportions. The first and the last te’'ms a and d are called the
extremes; the second and third terms band care called the means. In the proportion
a:b=c:d, theproduct of the extremesis equa to the product of the means; that is,

“d

% is eqdivalently represented as ad=ble.

For three quantities a, band csuch -that% :E, which is equivalent to b” = ale, bis
: c

called the mean proportional between a andc.

Example9* Ona residencé plan of Ato Admasu, 1 cm on the plan represents 150 cms
on the ground. Find the distance on the ground for the distance
represented by 3.20 cms on the plan.
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Solution  On the map we have the ratio 1:150. Letx be the distance on the ground.
Then the distance represented by 3.20 cms on the plan can be found by the

320 _ 1
roportion — = —
propo x 150"

Hence x = 1500”12:]'20 on - 480 cms on the ground.

Example 10 A secretarial pool (15 secretariesin all) on one floor of a corporate
complex has accessto 11 telephones. If on adifferent floor, there are 23
secretaries, approximately what number of telephones should be
available?

Solution Let x bethe number of telephones available on the other floor. Then we

have the proportion 15:11 = 23: x, that is, i—i é

X

Hence x 11 x23

=16.87. Therefore, 17 telephoneﬁ are required.

s

Compound proportion

From the above discussion you have seen how change in one variable quantity depends
on achange in another variable quantity (i.e., simple proportion). However, the value of
a variable quantity most often depends on the value of two or more other variable
guantities. For example,

v" The cost of sheet metal depends on the area of the sheet, thickness of the
sheet, and the cost per unit area of the metal.

v" The amount of interest obtained depends on the amount of money deposited
in abank, length of timeit is deposted, and rate of interest per year.

v" The amount of product produced depends on the amount of capital and
l[abour hour units used. .

Definition 11.4

A compound proportion is a situation in which one variable quantity depends on
two or more other variable quantities. Specifically, if a variable quantity yis

proportional to the product of two or more variable quantities, we say that yis

jointly proportional to these variable quantities, or y varies jointly as these
variables.
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If zisjointly proportional to x and y (or zisproportiona to X andy ), then in short we
write it asz [xy. Its equivalent representation in terms of an eguation is z=kxy

where Kis a congtant of proportionality.

Note that in a compound proportion, a proportion combination of direct and/or inverse

variation may occur. If zis directly proportional to x and inversely proportional toy,

then we can write it as z [=1 or equivalently z = kz, where Kk is a constant of | -
y y

proportionality. )
Example 11 If zisproportional to y and to the square of x and z = 80when x =2
and y =5, thenfind the equation that relates the variables X, y, andz

Solution We are given that z [3a°which |seqU|vaIent to z= kyx where kisa
constant of proportionaity

To determine the constant of proportionality, put the given vaI ues of the variables.
80 = k(5)(2%) = 20k.

Hence, k = 4. Therefore the equation that.re'iafes the three \/ari'ables isz = 4yx°.
Example 12 The power (P) of an electric current varies jointly as theresistance (R)
and the square of the current (1). Given that the power is 12 watts when

the current is 0.5 amperes and the resistance is 40 ohms, find the power if
the current is 2 amperes and the resistance is 20 ohms.

Solution P [RI thatis, P = kRI% where kisaconstant of proportionality.
Putting the given values in the equation and solving for k, we have

_ N 12 N
12 = k(40)(0.5)2 = k = —(40)(0 5

Hence the relatlonshlp between the threevarlablesls P=1.2RI? and the required
poweris /. /

P =12(20)(2)% = % Wafts_

D Percentage

ACTIVITY 11.3

In aclass of 60 students 5 of them were absent in a given day.

What percent of the class was absent?
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Definition 11.5
A percentage is the numerator of a fraction whose denominator is 100. The term

percent is denoted by % which means “per one hundred”.

Example 13 Express each of the following fractions as percentages.

4 5 61
a — b —_— c —=
5 200 50 ;
Solution Firg express the given fractions as decimal numbers and multiply by ]
100%.
a  Youknow that g =08. Henceg = 0.8x100% = 80%. 4
i i =

b —— =0.025. Hence —— = 0.025x100% = 2.5%".
200 200 i\ :

c If you divide 61 by 50 you will have, %: 1.22.

Hence % =1.22x100% =122%.

When percentages are involved in computations, the corresponding decimal
representation is usually used. Percentage is obtained by multiplying a number called
the base by the percent, called the rate.

Percentage = base x raIe

Consider the following examples to have better underﬁanding of percentage and how it
can be applied to solve practical problems.

Example 14
a  Find 3%0of Birr 577 % V. Find 3%% of Birr 9007

Solution o Vol
a To find 3% of Birr 57,'the base is 57 and the rate is 3% = 0.03, then

-Percentage base x rate = 57xi-ﬁ- Birr 1.71.
\ 100 100

b To find 3%% of Birr 900, the base is Birr 900 and therateis

3%% = 3.5% = 0.035.

Then percentage = base x rate = 9000 x 0.035 = Birr 31.50.
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Example 15
a  What isthe total amount whose 15% is 120?
b Birr 62.50 iswhat percent of Birr 25,000?
Solution

a Here we are looking for the total amount, whose percentage is 120 and the
rate is 0.15. Therefore,

Base = Preemage _ 120 _ 154,100 _ g5 units
rate 0.15 15
b Here the base is Birr 25, 000 and the percentage |s Birr 62.50. _
Hencethe rateis NS o
Rate :W: @:00025: 1%
base 25,000 n D

Example 16 If the value added tax (VAT) on sdles s 15%, find the VAT on asdle of
refrigerator that costs Birr 3,800. tht lsthe total, cost of the
refrigerator? {

Solution Therateis 0.15 and the base is B|rr 3,800, hence thepercentage would be
Percentage = base x rate=3,800 % 0.15 = Birr 570. W
The VAT on the refrigerator is Birf 570.
The total cost of the refrigerator = cost + VAT
"/ = Birr 3,800 + Birr 570
= Birr 4,370.

Commercial Discount

In business activities, it is common to offer a sales discount due to clearance of
available stock, changing the business activity, approaching expiry date, and so on. In
such cases the dlscountof an itemisdescribed in terms of percentage. For example, you
may have 20% discount, 30% discount, and so on.

If pisthe original price of an item and r is the percentage of discount, then the amount
of discount is given by:

Discount = r.p

Therefore, the sales pri'ce'w'i [l be given by:

Discount sales price = Original price —Discount=p-r.p=p(1-r)
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Example 17 A wool auit, discounted by 30% for a clearance sale, has aprice tag of Birr
399. What was the suit’ soriginal price? What is the amount of discount?

Solution Let pbetheoriginal price of the suit. The amount of discount is 0.30p .
Hence

Saesprice=p-0.30p=0.70p =399=0.70p= p= % = Birr 570

Therefore, the original price p = Birr 570 and the amount of d;scohnt is
570—399 = Birr 171. :

1 From 250 candidates who sat for a written examination for a job, 45 of them
scored above 85%. The personnel division suggested that those candidates who
have scored above 85% in the written examination could sit for interview. What
percent of the candidates did not have a chance for interview?

2 A car dedler, at ayear-end clearance, reduces the price of last year’s models by a
certain amount. If acertain four-door model has been sold at a discounted price of
Birr 51,000, with a discount of Birr 9,000, what is the percentage of discount?

i

Markup

In order to make a profit, any institution or company must sell its products for more
than the product costs the company.to make or buy. The difference between a product
selling price and its cost is called markup.

Markup = Selling price — Cost price

Example 18 If the price of cement is Birr 250 per quintal and you sdll it for Birr 330
per quintal, find the markup per quintal.

Solution Markup = Selling price— Cost -
» = Birr 330 per quintal — Birr 250 per quintal = Birr 80 per quintal

Markup is'usu'él'iy expressed in terms of percentage with respect to selling price
and cost. Markup with respect to selling price is given by;

Markup percent = Lk“r_’ x100%
sdlling price
Similarly markup with respect to cost is given by:
Markup percent = ST x100%
cost
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Example 19 If you buy agold ring for 498 Birr and sdll it for 750 Birr, find the
markup percent

a with respect to selling price. b with respect to cost.
Solution:  Markup = Selling price — Cost price = Birr 750 — Birr 498 = Birr 252.
a  Themarkup percent with respect to the selling priceis: ;

markup 252

Markup percent =———— " x100% = =—=x100% = 33.6%.
Selling price 750

b Themarkup percent with respect to the costis:

Markup percent = M 100% = E><1OO% 59 6% ; /
cost price 498 L

Example 20 A merchant wants to sell asemi-automatic washing machine at 3, 000.35
Birr with 15% markup on its cost. What isits cost for the merchant’)

Solution Given selling price = Birr 3,000.35 and markup percent 15% = 0.15, you
need to find cost. But from the relatlon J Ay /

markup

Markup percent = X 100% we have,

sdlingprice - cost % 100%
cost N\ \~ '

Givng Markup percent x cost = (sdling price- oost)  (Since 100%=1)

Markup percent =

(Markup percent +1)x cost = sdlling price .

selling price _3,000.35

= Birr 2,609
Markuppercent+1 0.15+1

Hence, cost =

Example 21 A boutique buys a T-shirt for Birr 54.25 and wants a markup of 30% on
retail. What isthe selllng price?

Solution Given cost Birr 54.25. Markup percent is 30% on <elling price. Then
we need to find sdling price.

Cost = salling price — markup =100% — 30% = 70 % of selling price.
Thisiscaled the Qombt_ement of markup percent on selling price.
Hence, the selling price will be:

cost=0.70 xselllng price =54.25 Birr = 0.70 x slling price

54.25

= selling price = = 77.50 Birr.
0.70
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In business, it is often necessary to make conversion between percent markups based on
cost and selling price. To convert markup percent based on cost to markup percent
based on selling price, use the following relation:
markup percent on cost
selling price (as percent of cost)
markup percent on cost
100% + markup percent on cost

Markup percent on sdlling price = x100%

x100% iy

Similarly, to convert markup percent based on selling price to markup percent based on|
cost, use the relation: |
markup percent on selling price "
cost (as percent of selling price)
B markup percent on cost
~100% - markup percent on selling price

Markup percent on cost = 100%

x100%

Example22 What isthe percent markup on selling' price if the markup oh‘c__osi is 25%7?
Solution Since we are given the markup on cost _wé use the relation

Markup percent on selling price = — mark.up percent o COS{_. x100%
selling price (as percent of cost)

_ . markup percent on cost
100% + markup percent on cost

) \J
s 2% x100% = 20%
100% +25% .

g Exercise 11.4 |

1 A pair of shoes costs Birr 110 and sells for Birr 155. Find the markup and the
markup percent based on theretail (selling price).

x100%

2  What isthe percent markup on cost, if the markup on retail is 37%7?
3 If W/ro Chaltu purchased agallon of oil at Birr 258 and sold it at Birr 288, find

a  markup b markup percent with respect to

4 Ato Dechassawants to sell hisox at Birr 3,652 with a 10% markup on his cost.
Find the cost of the ox.

5 Martha bought a shoe for Birr 280 and wantsto sl it at 24% markup. Find
a  markup b selling price of the shoe

6  Abebe sold aquintal of Teff at Birr 1,068 with 45% markup on selling price. Find
the cost.

7 Find the percent markup on cost, if mark - up on selling price is 30%.
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(EZ COMPOUND INTEREST AND
DEPRECIATION

ACTIVITY 11.4

Suppose you deposit Birr 100 in a bank.

The bank calculates interest for you a a rate of 4% per year compounded semi-
annually. What is your amount of money at the end of 2 years? F3

Simple Interest N, | W0,

When money is borrowed, or you deposit money in an account, a fee is paid fbr-t-hé use
of the money. A fee paid for the use of money is cdled interest. From the investment
point of view, interest is income from invested capltal The capltal orl'glnally invested is
called the principal (or present value). The sum of the principa and interest due (or
paid) is called the amount (or future value or accumulated v;allue) /
For smple interest, the interest is computed on tﬁé( original prlmlpd during the whole
time, or term of the loan; at the stated annual rate of interest. The computatlon of smple

interest is based on the following formula_ ] o

Simple interest: | = Prt

Where | isthe simple interest, P isthe principal, r isthe interest rate per year or annual
interest rate, and t isthe timein years.

Thetime period for r and t must be consistent with each other. That is, if r is expressed
as percentage per year, then t should be expressed in number of years.

In general, if aprincipa P isborrowed at arater of smple interest per year for t years,
then the borrower will pay back the lender an amount A that include the principal plus
the amount of interest I.

A=P+1=P+Prt=P(1+rt)

Therefore, to compute the future val ué of asimple interest, we use the formula:
The future value of a sirr;ple interest:
A= P(1+rt)

where A is the future value, P isthe principd, r isthe ssmple interest rate per year, and t
/-isthetimein years.
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Example 1 If Birr 2,500 isinvested with a smple interest rate of 2% per month, find
the amount of the interest and future value at the end of the fourth month.

Solution In this example you have the principal P = Birr 2,500, the interest rate
per monthr = 0.02, and thetime t = 4months.

| = Prt wherer isthe interest rate per periods that isinterest rate per month.
| = Prt =2500 % 0.02 x 4 = Birr 200.

The value of the investment after four monthsis
A=P+1=2500+ 200 = Birr 2,700.

Example 2 Zenebech wants to buy an electric stove priced at Birr 2,500 and agreed to
pay Birr 700 initially and the remaining amount to be equally paid monthly
on simple interest rate of 13% per year in 9 months (i.e. the remaining
amount plusitsinterest). What is the monthly payment she has to do?

Solution The amount of loan = Birr 2,500 — Birr 700 = Birr 1 800
Hence, the Principal will be 1,800 Birr,

interest rate r =0.13,time t = Eyq@fs and

the number of times payment ismade is n = mxt ='i2'x% = 9times,

where mis the number of tlmes payment is made per year.
Therefore, the penodlc payment is '

1800/ 1+ 0.13(9j
P+l P@+rt) 12
n

mt 12x 9

12

Periodic payment =

= 19755 5 'Birr,219.5

9

Confpound: Interest

If a the end of a payment period the interest due is reinvested at the same rate, the
interest as well as the original pr|n0|pal will earn interest during the next payment
period. Interest paid on interest reinvested is called compound interest.

If P.isthe principal earning interest compounded annually at arate of r per year for n
years, then the amount at the end of one year can be calculated from the simple interest
relation

A= P(L+rt)
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The amount at the end of the first year A (i.e., when t=1) is
A = P(l+r)

Since the amount at the end of the first year will serve as principa for the second year,
at the end of the second year the amount A, will be

A = A@Q+r)=P@A+r)L+r1)=P@+r)>.
Since the amount at the end of second year will serve as princi pal for the third year a
the end of the third year the amount A, will be /

A =AQ+r)= P(L+r)?@+r) = P(L+r)°.

Similarly, since the amount at the end of the third year will serve as prlnC|pa| for the
fourth year, at the end of the fourth year the amount A, will be

Av=AL+1r)=PA+r)d@+r)= P(1+r)

Continuing this process, we see that the amount at the end of the n" year WI|| be

A= AL+ =PA+ DT+ TP
Therefore, the total amount A after n yearswill be givenby -
A=P@A+r)"eeneen (Ox

Interest is usually compounded more than once a year. The quoted rate of interest per
year is called annual or nominal rate and the interval of time between successive
interest calculations is called conversion period or.compound period.

Example 3 Find the amount of interest on adeposit of Birr 1,000 in an account
compounded annual ly with annual interest rate of 6% for 5 years.

Solution We are given P = Birr 1,000,r = 0.06,t = 5years and we need to find the
future value A and then th@ amount of interest.

A=P(1+r)"=1,000(1.06)° = Birr 1,338.23.
Hence the amount of the compound interest of the deposit is
| = A- P =1,338.23 - 1,000.00 = Birr 3,38.23.

If interest at an annual rate of r per year is compounded mtimes a year on a principal P,
then the simple interest rate per conversion period is

annual interest rate T

number of periodsper year m
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Sincer is the annuad interest rate and the interest is compounded m times per year, the
year is divided into m equa conversion periods and the interest rate during each

conversion periodis i = L; that is, we get interest r every L years.
m m m

Now, if the interest is compounded for t years, then there will be n=mt 'bqnversion ¢
periodsin t years. Thus if you put n=mt and replace r by the expression of interest

rate per each conversion period i = in equation (L), we have the future value of
m /

compound interest given by;

Future value of a compound interest:

r mt
A= P(1+—j
m

where A isamount or future value, P is principa or present value, r is annua or nominal
rate, tistimein years, and mis the number of conversion periods per year.

In working with problems involving interest, we use the term, of payment periods as
follows: /

v" Annually means once ayear, i. e. m=_1 _
v Semi-annually meanstwice ayear, i. e. m=2 )
v Quarterly means four timeséiyear, i.e. m=4and

v Monthly means 12 timesayear, i. e. m=12.

Now, study the following examples to understand the concepts you have discussed
above.

Example 4 If Birr 100 iS.deposited in the Commercial Bank of Ethiopiawith interest
rate of 10% per annum, find the amount if it is compounded annualy,
semi-annudly, quarterly, monthly, and weekly at the end of one year.
(No withdrawal or deposit is made in the whole year).

Solution You are»glven the principal P = Birr 100, the annual interest rater = 0.1,
for aperlod of time't = 1year, and compound period of n=nt :

a  Annually means m=1, so'that the amount at the end of the year is

el mt 1(1)
\ WA= P(1+Lj _100[1+0_1) = Birr 110.
Y mj: 1

b Semi-annually .m'eans m= 2, so that the amount at the end of the year is

(2" 0.1)*"
A= P[l+ —j = 100[1+ 7} = Birr 110.25.
m
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c Quarterly means m= 4, so that the amount at the end of the year is

r\™ 0.1)'®
A= P(l+—j :100[“7,) = Birr110.38.
m

d Monthly means m=12, 0 that the amount at the end of the year is

r" 0.1)*"
A= P(1+ —) :100[1+ —) = Birr 110.47.
m 12 _
e  Weekly means m=52, so that the amount at the end of the year is
mt 52(1)
A= P(1+ Lj = 100(1+ 0—'1) = Birr 110,51,
m 52 A%

We can summarize the above result in the table given below.

Number of times interest Amount at the
is compounded | end of one year

Annually 1 Birr 110.00

Semi-annually 2 Birr 110.25

Quarterly 4 Birr 110.38
Monthly 12 Birr 110.47

Weekly 52 Birr 110.51

Interest compoundeéd at different time-periods in one year

You can observe that when the time, principal and interest rates are kept fixed and the
number of times the interest is compounded increases, the amount will increase.

Example 5 Suppose Birr 2,300 is invested at 8% interest rate compounded

a annudly b monthly.

What is the amount after 5 years? Find the amount of interest in each case.
Solution  GivenP=Birr 2,300, r =0.08, and t = 5 years.

a  When the"fi nterest is cdf‘npounded annudly, m=21and hence the amount will be

Ak .. 008"
_'A=P[1+Ej ;2,300[1+'Tj = 2,300(1.469328) = Birr 3,379.45.

_Theinterest earned in five years without making withdrawal or deposit will be
| = A—P=3,379.45 - 2,300 = Birr 1,079.45.

b When the interest is compounded monthly, m=12and hence the amount
will be
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m 12(5) 60
A=P[1+1 | =2 300(1+ @j =2, 300[1+ @j = 2,300(1.00667)"
m 12 12

= Birr 3,427.33
The interest earned in five years without making withdrawal or deposit will be
| =A-P=3427.33-2300 = Birr 1,127.33. '

When people engaged in finance speak of the “time value of money”, they are usualy |
referring to the present value of money. The present value of Birr A" to be received a a
future date is the principal you would need to invest now so that it would grow to Birr
A in the specified time period. From the future value of a compound investment, you
can get a formula for the present value. If P is the present value of Birr. A to be
received after t years at annua interest rate r compounded m times a year, then

r mt
A= P(1+ —j
m
P\ X
To solve for P, divide both sides by (1+ E) , and we obtain the present value of a

compound interest expressed as:

-mt
p= A(1+ LJ
m

Example 6 Find the present value of an investment that will grow to Birr 600 after
two years compounded quarterly at the interest rate of 9% per year.

Solution The given informationis A = Birr 600, t = 2 years, m=4, and r = 0.09.
We want to find the present value P. The present value is given by

r\™ 0.09) “?
p= A(l*_- —) = 600(1+ T) =600(1.0225)® = Birr 502.16.
m 1

Example 7 Ato Mohammed made the following transactions on his account at the
Commiercial Bank of Ethiopia. Deposited Birr 2500 on 1% January 2006;
withdraw Birr 600 on 1% July 2007; deposited Birr 1,800 on 1% January
2008. If the account earns 4% interest rate per year compounded semi-
annually, find the balance on the account on 1% January 2010.

Solution ' From the 1% January 2006 up to 1%July 2007 we have 18 months which is
3 conversion periods. Hence we are given P = Birr 2,500, t =1.5 years,
m=2, and r = 0.04. Hence the amount will be:
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mt
A= P[1+ Lj — 500[1+ O_g“j G = Birr 2,653.02.
m

The baance on 1% July 2007 will be 2653.02 Birr. If a withdrawal of Birr 600 is
made on this day, the balance will be Birr 2,653.02 - Birr 600.00 = 2,053.02 Birr.

From the 1% July 2007 up to 1% January 2008 we have 6 months which is 1
conversion period. Hence we are given P = Birr 2,053.02, t = 0.5years, m= 2,
and r = 0.04. Hence the amount will be:

mt
A= P[1+ Lj =2 053, 02[1+ 0_24) G = Birr 2,09408
m

Since he made a deposit of Birr 1,800 on this day, the balance on 1% January 2008
will be Birr 2094.08 + Birr 1,800.00 = Birr 3,894.08.

From 1% January 2008 up to January 2010 we have 2 years, that isfour conversion
periods. Hence we are given P = Birr 3,894.08, t = 2years m=2, and r = 0.04.
Hence the amount will be:

s

- o) &
A= P[1+ Lj = 3.804. 08[1+ 05¢ ;MJ = Birr 4,215.08.
m 5

Thus, the balance on 1% of January 2010 will be Birr 4,215.08.

Ordinary annuity

Many people are not in a position to deposit a large amount of money at a time in an
account. Mogt people save money by depositing relatively smal amount at different
times If a depositor makes equa deposits at regular intervals, he/she is contributing to an
annuity. The deposits may be made weekly, monthly, yearly, or any other period of time.

If we deal with annuities in which the deposits (or payment) are made at the end of each
of the deposit (or payment) intervals, which coincides with the compounding period of
interest, then this type of annuity is called ordinary annuity. In this section we will
deal with future value of ‘an ordinary annuity only and start the discussion with the
following example, -

Example 8 ' Suppose you depost BII’I’ 100 at the end of every six months in an
account that pays 4% interest per year compounded semi-annually. If you
made 8 deposits, one at the end of each interest payment period over four
years, how much money will you have in the account at the end of the
four years?

Solution If you make the payments at the end of each six months, coinciding with
thetime interest is compounded, you start the discount from the last

payment.
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: Therefore, wehave S= 100[

446

The eighth payment has no interest, so stays at Birr 100.
The seventh payment has interest calculated for one period, and it will accumulate

to A=P (1 +it), where P =100 periodic payment, i=L =22 -002 isthe
m

interest rate per period, and t = 1period.

Therefore A = P (1 +it) = 100 (1 + 0.02(1)) = 100 (1 + 0.02) :
The sixth payment has interest commutated for two periods, and it will @
accumulate for the first period A = P (1 + it) =100 (1 + 0.02 (1)) = 100 (1 + 0.02),
and for the second period as the amount for the first period serve as a principal to
the second period A = P (1 +it) = 100 (1 +0.02) (1 + 0.02 (1)) =100 (1 +0.02)°
The fifth payment has interest computed for three periods, and it will accumulate
to the amount A =100(1+ 0.02)°. :

Continuing this process the first payment has interest computed for seven periods,
and will accumulate to the amount A=100(1+0.02)" as illugtrated in the

following diagram. ]
Periods O 1 2 B 4 5 & T 8
T T 1 I I
lOO 100 100 100 1Q0 100 100 100 ;
: ! - {L00(1+0.02)°
! R 100(1+0. 02)
L e 100(1+0. 02)

------------------- 100(1+0.02)*
________________________ 100(1+0.02)"

Payment

b oo 100(1+0.02)°

LT E R o)

——————————————————————————————————— 100(1+0.02)°
2 S 100(1+0.02)’

The amount of the ordinary annuity will bethe sum Sof the amount accumulated
from each deposit made, theat is,

S =100 + 100(1+ 0.02) + 100(1 +0 02) +100(1+ 0.02)% +...+100(1+ 0.02)’

=100 + 100(1 02) + 100(1 02)° +100(1.02) % + ...+ 100(1. 02) !
To find the sumS, multiply S by 1.02 and subtractSfrom it term by term.
1.02S=100(1.02) +100(1.02)* +100(1.02)® +100(1.02)* + ...+ 100(1.02)°

| $=100+100(1.02) +100(1.02) +100(1.02)* +...+100(1.02)"
0.02S = 100(1.02)8,—:100 = 0.02S=100((1.02° - 1)
(1.02)*-1
0.02

J = Birr 858.29. (Usng a calculator)
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In general, to determine the sum S that a series of deposits of R will grow after n
periods, we have

(1+1)S = RA+i)+R@A+i)*> + RA+i)® + RA+1)* +...+ RA+1)"
S=R+R(@+i)+R@A+i)* +RA+i)>+...+ RA+ )"
iS= R(L+i)" -R

is=R(@+i)"-1)

Therefore, we have S= R[(lﬂ_—)_l].
i

The future value of an ordinary annuity is given by

S= R[—(H )" _1j

where R is the periodic payment, i isthe interest rate per period and n is the number of
periods.

The amount of interest of an ordinary annuity isl =S— nR.

i=_ and n=mt , inwhichr isthe interest rate per year, mis the number of
m

times interest is compounded per year and t istime in years.

Example 9 Elizabeth deposits Birr 350 at the end of every month into a saving
account that pays an interest rate of 12% per year compounded monthly.
How much money is in her account at the end of 5 years? What is the
amount of interest?

Solution You are/glven R= Blrr 350 r=0.12, m=12,and t =5 years. To use the
above formulawe need to flnd i=—= % =0.01 and
n=mt=12(5) = 60.

a' " The a'ccumu!atedx_bal ence isgiven by

w 3N {\h) 0
S= R[(l—ﬂlz—lj = 350[%] = Birr 28,584.38.

b Theamount of interest is| = S—nR = 28,584.38 — 60(350) = Birr 7,584.38.
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1 If Ato Abebe deposits a sum of money in a bank a 7.5 % interest rate per year
compounded monthly, then how long will it take to double?

2 AtoLemmaworksin XY Z-company earning a monthly salary of Birr 2,400. Heis

aso amember of the credit association of his company and deposits 20% of his
monthly salary at the end of each month at 4% compounded monthly.

a  What isAto Lemma’'s accumulated balance by the end of three years?
b How much interest has he earned?

3 If Dalelo deposited Birr 1,000 saving at 7% interest per year, how much will the
amount be at the end of 10" year?

4 Helen deposited Birr 2,000 at 8% interest compound annually. How many years
will it take her to get Birr 3,000?

5 Suppose you deposit Birr 100 in an account at the end of every quarter with 8%
interest compounded quarterly. How much amount will you have at the end of 5
years?

6  Anamount of Birr 500 is deposited in an account at the end of each six-month
period with an interest computed at 6% compounded semi-annually. How many
years does it take for the amount to reach Birr 56,398.43?

Depreciation

Any physical thing (tangible) or right (intangible such as, patents copyrights and
goodwill) that has money value is an asset. There are two groups of assets known as
current assets (financialiassets) and plant assets (or fixed assets).

Cash and other assets that may reasonably be expected to be recognized in cash or sold
or consumed within one year or less through the normal operation of the business are
called current assets. J

Tangible assets used’ in business (not held for sales in the ordinary course of the
business) that are of ‘a permanent or relatively fixed nature are called plant assets or
fixed assets. '

Suppose a photographic equipment is used in the operation of a business. It is obvious
that the equipment does wear out with usage and that its usefulness decreases with the
passage of time. The decrease in usefulness is a business expense, called depreciation.
Plant assets include equipment, machinery, building, and land. With the exception of
land, such assets gradually wear out or otherwise lose their usefulness with passage of
time, i.e. they are said to depreciate. Since we are interested in this subsection how plant
assets depreciate, from now on you consider plant assets to be smply assets.
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The depreciation of an asset is caused mainly due to:

a  physical depreciation:- wear out from use and deterioration from the
action of the element

b  functional depreciation:- inadequacy and obsolescence. |nadequacy
results if the capacity does not meet the demand of increased production,
while obsolescence results, if the commodity produced is no longer in -
demand with respect to quality and cost of production. '

Factors to be considered in computing the periodic depreciation of an asset are its
origina cost, its recoverable cost at the time it is retired from service, and the length of
life of the asset. It is evident that neither of these two latter factors can be accurately
determined until the asset is retired; they must be estimated  at the time the asset is
placed in service. The estimated recoverable cost of depreciable asset as of the time of
its removal from service is varioudly termed as residual value, scrap value, salvage
value, or trade-in value.

There is no sngle method of computing depreuetlon for al. classes of depreuable
assets. Here we consider two methods:

[ The fixed instalment method and
ii Reducing-baance method

The fixed instalment method

The fixed instalment method (or on cost method or the straight-line method) of
determining depreciation allows for equa periodic chargesto expense (or cost) over the
estimated life of the asset. That is, under this method, the depreciation is charged evenly
every year throughout the economic life of the asset. The periodic depreciation charge
of an asset is expressed as.

cost — savage value

depreciation = — —=
estimated lifein years

This method is quite smple to aoply as the arithmetical calculations are very easy but
there are certain disadvantages of thismethod:

i % The method does not take into consideration the seasonal fluctuations,
booms and depreciation.

i The usefulness of machinery ismore in earlier yearsthan it isin later years.

iii The total charges in respect of an asset are not equa every year because
repairsare much lessin earlier years.
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Example 10 A machine costing Birr 35,000 is estimated to have a useful lifetime of 8
years and a savage value of Birr 3,000. What is the accumulated
depreciation at the end of 5 years? Find the book value of the asset at that
time, using the fixed instalment method

(where book value = cost — accumulated depreciation)
Solution We have the cost = Birr 35,000, salvage value = Birr 3,000 and useful
life= 8 years. -
The depreciation charge per year is
cost —salvagevalue _ 35,000- 3,000
estimated lifein years 8

depreciation = = Bir;- 4,000 .

Hence the accumulated depreciation increases by Bir_r_'A:,OOO é/ery year,
The accumulated depreciation at the end of 5 yearswill be:
years x depreciation charge per year = 5’x.(4,000) = Birr 20;000'.
The book value of the asset at the end of 5 years will be: :
Book value = cost — accumulated depreciation = 35,000 20,000 = Birr 15,000.
The depreciation schedule for the asset is shown in the following table.

Number Yearly | Accumulated Book
of years depreciation | depreciation value

0 0 0 35,000
1 4,000 4000 31,000
2 4,000 8,000 27,000
3 4,000 12,000 23,000
4 4,000 16,000 19,000
5 4,000 20,000 15,000
6 4,000 24,000 11,000
7 4,000 28,000 7,000

8 4,000 32,000 3,000

Example 11 Office furniture was purchased on September 18 for Birr 2,020. The
salvage value of the furniture is Birr 250, and the estimated life is 10
years. What isthe book value at the end of the fourth year using the fixed
instalIment method?

Solution_ } Note tha a caendar month is the smallest unit of time employed to
estimate the life of an asset. When this time interval is adopted, all assets
placed in service or retired from service during the first haf of amonth are
treated as if the event has occurred on the first day of that month.
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Similarly, al plant assets (additions or reductions) during the second half-
month are considered to have occurred on the first day of the next month.

Since the date of purchase is on September 18, it is close to October 1. The
depreciation for the first month is based on October 1. The depreciation charge
per year is '
cost —salvage vaue _ 2020-250
estimated lifein years 10

depreciation = = Birr 17_7 per year.

From the yearly depreciation of Birr 177, we can find the monthly depreciation by
dividing it by 12 asfollows. ) . :

Birr 177 per year + 12 = Birr 14.75 per month. - / ,

Since from October 1 through the end of the year, December 31, encompasées 3
months, we multiply the monthly depreciation by 3 to get the depreciation for the
first year asBirr 14.75 per month x 3month = Birr 44.25. /

From the second year through the tenth year, the full Birr 177 per year istaken as
depreciation. Hence the depreciation at the end of the fourth year will be

44.25 + 3(177) = Birr 575.25 _
Hence the book value at the end of the fourth year will be: .
book value = cost —depreciation = 2020 — 575.25 = Birr 1444.75.

Reducing balance method

The reducing balance method (or. declining-balance method) yields a declining periodic
depreciation charge over the estimated life of the asset. Of the several variant techniques
the most common is to gpply double straight-line depreciation rate, computed by:

100% a 200%
Estimated lifetime Estimated lifetime

Annual percentagerateof depreciation = 2x

The double reducing balance method uses the double rate applied to the cost of the asset
for the first year of its use and thereafter to the declining book value at the beginning of
the year, i.e. cost minus the accumulated depreciation.

Example 12 A company machine is purchased for Birr 3,217.89. The expected life is
4 years. Use double reducing balance method to prepare a depreciation
schedule,

Solution The annual percentage rate of depreciation is

200% _ 200%

: ——= =50%
estimated life time 4
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The yearly depreciation and book value are shown in the following table.

Book value at - - Book value
Year | the beginning |Rate DepreC|a_t e AccumL_JIa_ted at the end of
calculation | for the year Depreciation

of the year the year
1 3217.89 0.5 | 3217.89x0.5 1608.95 1608.94 1608.94
2 1608.94 0.5 | 1608.94x0.5 804.47 2413.41 804.47
3 804.47 0.5 | 804.48x0.5 402.24 2815.65 402.24
4 402.24 0.5 | 402.24x0.5 201.12 3.016.77 201.12

Example 13 Using the double reducing balance method of depreciation, determine the
book value at the end of the second year of an item that was bought on
May 5 for Birr 30,000 and that hasasalvage value of Birr 5,000 and an
estimated useful life of 40 years.
Solution The depreciation rate per year is —— 200-%. : _' = 006 0.05
Estimated life time 40
The depreciation for the first full year is 30,000x 0. 05= Birr 1, 500 i
Hence the depreciation per monthis g
Birr 1,500 per year +12 month per year Birr 125 per month

Since the item is bought on May 5, it is close to May 1. Hence a the end of the
first year the depreciation is -

Birr 125 per month x 8 months= Birr 1000. .
The book value at the end of the first year is 30,000 = 1000 = Birr 29,000.
Therefore, the depreciation for the second year is

29,000 x 0.05 = Birr 1450, and
the book value at the end of the second year is

Birr 29,000 — Birr 1,450 = Birr 27,550.

Exercise 11.6 |

New equipment was oﬁtd ned at acost of Birr 100,000 on January 5. The equipment has
estimated lifetime of 5 years and an estimated resdua value of Birr 8,000.

[ Determine the annua depreciation for each of the five years of the estimated
useful life of the equipment.

ii The accumulated depreciation at the end of each year.

iii  The book value of the equipment at the end of each year by using
a  thefixed instalment method.
b  the double reducing baance method.
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SAVING, INVESTING AND BORROWING
MONEY

1 Who makes most decisions about how much to save and invest
in amarket economy, and about how to save and invest?

2 Why are banks and financial markets important to economic growth?

3 Why areindividuas in households and businesses more likely to make saving and
investment decisions that advance their own economic interests more effectively
than decisions made by government officials?

What is Money?

It is very difficult to give a precise definition of money because various authors have
defined money differently. However we may define money in terms of ‘functions it
performs, i.e. “Money is that what money does’ or "Anything which is generally
accepted as a medium of exchange in the settlement of all transactlons including debt
and acts as a measure and store of value'.

ACTIVITY 11.5

Give reasons to make a Birr money?

Functions of money ,
Money performs the following four important functions
a Money as a medium of exchange: the most important function of
money is to serve as a medium of exchange.

b Money as a measure of value: money serves as a common measure of
value or unit of account. It serves as a standard or yardstick in terms of
which values of all goods and services can be expressed.

c Money ‘as a standard of deferred payment: money serves as a
‘standard in terms of which future payments can be expressed.

d ' "Money as a store of value: money being the most liquid of all assetsis
a-convenient form in which to store wealth. Furthermore, money helps in
the transfer of value from one person to another as well as from one place to
another,

The first two functions are called primary functions of money and the last two are
cdled secondary-functions of money.
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Saving money
11.3.1)

A Reasons for saving
You may be asking yourself why there is so much pressure to save money. If you have

enough to pay for everything you need, why should you worry about putting any aside

each month? There are a variety of reasons to begin saving money. Different people -
save for different reasons. Here are seven reasons that you may consider for saving your
money. " /

1 Save for emergency funds 5 Save for a_new car

2 Save for retirement 6 Save for_,sinlliing fLinds )
3 Save for a down payment on a house 7 _ngé for your educa':ti_q‘n
4 Save for vacations and other luxury items :

I
- -

Form agroup and study the following issues.

Consider the family of each member in your group and let each
student ask his/her family.

i Whether they save money or not.
ii If yes, why do they save?
After collecting this data discuss
a  the seven reasons mentioned on why we save money,

b your findings with respect to the above reasons of saving.

B Planninga saving programme

If you think yourself as an émployee  or abusiness man, you need to plan on how to
save, and this planning is di rectly related to the reason on why you save money.
- ! q

ACTIVITY 11.6 EEY

If you are a government employee, discuss a plan on how you should

save for:
a retirement, b  vacations,
c a down payment on a house.
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C Savings as investment

ACTIVITY 11.7

VA

Discuss how you should plan to save and be involved in an investment.

New issues of corporate stock: New corporations raising funds to begin
operation, or existing corporations that want to expand their current-operations, can
issue new shares of stock through the investment banking process. People who buy
these shares of stock hope to make money by having the price of the stock increase, and
through dividends that may be paid out of future profits.

New issues of bonds: New issues of bonds are issued by companies that want to
borrow funds to expand by investing in new factories, machinery, or other projects, and
by government agencies that want to finance new building, roads, schools, or other
projects. The bonds are promises to repay the amount borrowed, plus interest, at
specified times. 3 : _
Individuals, banks, or companies that want to earnthisinterest purchase tt}e bonds.

Borrowing from banks and other financial/intermediaries: Companies (and
individuas) can borrow funds from banks, agreeing to pay interest, on a specified
schedule. Banks and other financial intermediaries lend out money that has been
deposited by other people and firms. In effect, banks and other intermediaries are just a
special kind of “middleman,” making it easier for those with money to lend to find those
who want to borrow funds. Of course, banks also screen those who borrow money, to
make sure they are likely to repay the loans.

D Saving institutions '

Form agroup and discussthe following.
1  Wha are saving institutions?

2 Is there any saving institution in your surrounding?

3 Visit any saving institution in your surrounding and study how it works.
4 Present your findings to the class.

Saving institutions are financia institutions that raise loanable funds by selling deposits
to the public. They accept deposits from individuas and firms and use these funds to
participate in the debt market, making loans or purchasing other debt instruments such
as Treasury bills. The maor types of saving financial ingtitutions are commercial banks,
saving and loan associations, mutua saving banks, and credit unions. Their main
liahilities (sources of funds) are deposits, and their main assets are loans.
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[ Commercial banks

Commercial banks are business corporations that accept deposits make loans, and <ell
other financial services, especially to other business firms, but also to households and
governments.

ii  Savings and loans associations

Savings and loans associations (S & Ls) were originally designed as mutual associations,
(i.e,, owned by depositors) to convert funds from savings accounts into mortgage loans.

iii  Mutual savings banks

Mutual savings banks are much like savings and loans, but are owned cooperatively by
members with a common interest, such as company employees, ‘union members, .or
congregation members. ;

iv  Credit unions

Credit unions are non-profit associations accepting deposits from and making loans to
their members, al of whom have a common bond, such as working for the same
employer. Credit unions are organized as cooperative depository ingtitutions, much like
mutua savings banks. Depositors are credited with/purchasing shares in the cooperative,

which they own and operate. :
Exercise 11.7 |

What type of financial institutions would each of the following people be most likely to
do business with

a  apersonwith Birr 10,000 in savings who would like to earn a decent return
at low risk and who does not know much about the stock and bond markets,

b a person with Biir 350 who needs a checking account,
c a person who needs a Birr 10,000 loan to open a pizza shop

aperson who is recently married, is starting a family, and wants to make
sure that his children are well taken care of in the future,

e  the president of asmall company who wants to list it on the stock exchange
to obtain additional capitd,

f someone who has just received alarge inheritance and wantsto invest it in
the stock market,

g a person with no credit history who is buying her first car,
h afamily needing a mortage loan to buy a house,

i a person who has declared bankruptcy in the past and is looking for aloan to
pay off some past due bills.
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Investment

Investment is the production and purchase of capita goods, such as machines, building,
and equipment that can be used to produce more goods and services in the future.
Persona investment is purchasing financial securities such as stocks and bonds, which
are riskier than savings accounts because they may fall in value, but in most cases, will
pay a high rate of return in the long run than the interest paid on savings accounts.

What is an investment.
2 Discuss any investment activitiesin your surrounding.

3 Discuss any relation between the financial institutions and
the investment(s) in your surrounding.

A Investment strategy

In finance, an investment strategy is a set of rules, behaviours or procedures, designed
to guide an investor's selection of an investment portfolio. Usualy the strategy will be
designed around the investor's risk-return tradeoff. Some investors will prefer to
maximize expected returns by investing in risky assets, others will prefer to minimize
risk, but most will select a strategy somewhere in between.

Passive drategies are often used to minimize transaction cbsts and active strategies
such as market timing are an attempt to maximize returns. One of the better known
investment strategies is buy and hold. Buy and hold is a long term investment strategy,
based on the concept that in the long run equity markets give a good rate of return
despite periods of volatility or decline.

B Types of securities
Stocks 7

Stocks can help you build long-term growth into your overall financial plan. History has
repestedly demonstrated that stocks, as an asset class, have outperformed every other
type of investment over long periods of time. Stock represents an ownership or equity
stake in-a corporation. If you are a stockholder, you own a proportionate share in the
corporétion‘s assets and you.may be paid a share of the company's earnings in the form
of dividends. '

Stocks are consid'erec:l to be ariskier investment than bonds or cash. Stock prices tend to
fluctuate more sharply-both up and down than other types of asset classes.
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ACTIVITY 11.8

1  After reading literatures of financial securities, state at least
four of the main characteristics that may distinguish preferred stock from common
stock.

2  After reading additional financial security books, state at least four basic rights {
that can come from ownership of stock in a corporation.
Bonds

Corporations, governments and municipalities issue bonds to raise funds, and in return
they typically pay the bond owners afixed interest rate. In thisway, abond is like aloan.

Bonds may provide a regular income stream or diversfy. a portfolio. Bonds are fixed
income investments - most pay periodic interest and principa a maurity. :

Interest rates may be the most significant factors affecting a bond's value. When interest
rates fall, the value of existing bonds rise because their fixed-interest retes are more
attractive in the market than the rates for new issues. Similarly, when interest rates rise,
the value of existing bonds with lower, fixed-interest ratestend to fall.

Inflation may erode the purchasing power of interest income. Generaly, bonds with
longer maturities are more sensitive to (inflation than bonds with shorter maturities.
Economic conditions may cause bond values - particularly corporate bonds-to fluctuate.
An economic change that adversaly affects a company’ s business may reduce the ability
of acompany to make interest or principal payments. :

ACTIVITY 11.9

After reading literatures of financial securities, state the difference
between preferred stock and bonds.

C Howto in'-v'est

As you may have noticed, there are several categories of investments, and many of
those categories have thousands of choices within them. So finding the right ones for
you isn't atrivial matter. The single greatest factor, by far, in growing your long-term
wedlth is the rate of return you get on your investment. There are times, though, when
you may need to park ybur money someplace for a short time, even though you won't
get very good returns. Here is a summary of the most common short-term savings
vehicles:
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Short-term savings vehicles

Savings account: Often the first banking product people use, saving accounts, earn a
small amount in interest, so they're a little better than that dusty piggy bank on the
dresser.

Money market funds: These are a specialized type of mutual fund that invests in
extremely short-term bonds. Money market funds usually pay better interest rates than -
a conventional savings account does, but you'll earn less than what 'you could get in
certificates of deposit. f

Certificate of deposit (CD): This is a specialized deposit you make at a bank or
other financial ingtitution. The interest rate on certificate of deposits is usually about the
same as that of short- or intermediate-term bonds, depending on the duration of the CD.
Interest is paid at regular intervals until the certificate of deposit matures, at which point
you get the money you originally deposited plus the accumulated interest payments.
Fools are partial to investing in stocks, as opposed to other long-term investing vehicles,
because stocks have historically offered the highest return on our money. Here are the
most common long-term investing vehicles: /

Long-term investing vehicles

Bonds: Bonds come in various forms. They are known as "fixed-income" securities
because the amount of income the bond generates each year is "fixed" or set, when the
bond is sold. From an investor's point of view, bonds are similar to CDs, except that the
government or corporations issue them, instead of banks.

Stocks: Stocks are a way for individuas to own parts of businesses. A share of stock
represents a proportional share of ownership in acompany. As the value of the company
changes, the value of the sharein that company rises and falls.

Mutual funds: Mutual funds are a means for investors to pool their money to buy
stocks, bonds, or anything else the fund manager decides is worthwhile. Instead of
managing your money yourself, you turn over the responsbility of managing that
money to aprofessional. Unfortunately, the vast majority of such "professionals’ tend to
under-perform the market indexes.

Eercise 11.8 |

Direction:- Mark an Sif the situation involves saving, an |, if the situation involves
investing, a P if the Stuation involves personal investing, and an N if the
situation involves neither saving nor investing.

a Kassech borrowed Birr 25,000 from a bank to purchase a computer and
other equipment and supplies to open her new internet home page business.
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b Bontu buys 100 shares of Alpha PLC, hoping that the price per share will
increase.

c Mike dies and leaves his estate of Birr100, 000 to his five children. They
use it to take an around-the-world, once-in-a-lifetime, one-year cruise.

d Dawit, the head of Sunshine Computer Systems, issues new shares of stock
in his company through an investment banker, and uses those funds to build -
anew assembly line to produce the world’ s fastest microprocessors.

e A woman takes a new job and has Birr 20 a week deducted from each
paycheck to be deposited directly into a savings account at her bank.

f Ford Motor Company issues a Birr 5,000 bond, which is purchased by Sara
g Medical Sysems, Inc. buildsanew plant to produce experimental pacemakers.

h Mark quits his job to go back to school to study economics, hoping to earn
more money with a college degree.

MR Borrowing Money /

how one borrows money.
from where one can borrow money.

institutions that give loans.

why we borrow money.

the advantages and disadvantages of borrowing money.

® QO O T

Loans, overdrafts and buying on credit are all ways of borrowing. Different methods of
borrowing suit different types of people and situations. Whatever type of borrowing you
choosg, it isimportant to make sure you will be able to afford the repayments.

Types of loan’/

Secured loan .

With a secured loan, the lender has the right to force the sale of the asset against which
the loan'is secured if you fail to keep up the repayments. The most common form of
secured loan is called a ‘further advance’ and is made against your home by borrowing
extra.onyour mortgage. (Y.our mortgage is itself a secured loan.) Because secured loans
are less risky for the lender, they are usualy cheaper than unsecured loans. Secured
loans are mostly suitable for borrowing large amounts of money over a longer term, for
example, for homeimprovements.
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Unsecured loan

An unsecured loan means the lender relies on your promise to pay it back. They're
taking a bigger risk than with a secured loan, so interest rates for unsecured loans tend
to be higher. Unsecured loans are often more expensive and less flexible than secured
loans, but suitable if you want a short-term loan (one to five years).

Credit union loan

Credit Unions are mutual financial organizations which are owned and run by their
members for their members. Once you've established a record as a reliable saver they
will also lend you money but only what they know you can afford to repay. Members
have a common bond, such as living in the same area, a common workplace
membership of a housing association or similar.

Money lines

Money lines are community development finance institutions that lend and invest in
deprived areas and underserved markets that cannot access mainstream finance. They
provide money for personal loans, home improvements, back to work loans, working
capital, bridging loans, property and equipment purchase start'up capital and business
purchase.

Overdraft

Overdrafts are like a 'safety net' on your current account; they allow you to borrow up
to a certain limit when there's no money. in your account and can be useful to cover
short term cash flow problems. Overdrafts offer more flexible borrowing than taking
out a loan because you can repay them when it suits you, but they're not usually
suitable for borrowing large amounts over a long period as the interest rate is
generally higher than with a personal loan. Y ou need a bank account in order to have
an overdraft.

Buying on credit

Buying on credit is'a form of borrowing. It can include paying for goods or services
using credit cards or under some other credit agreement.

a  Advantages and disadvantages of borrowing

The interest paid up on borrowed money istax deductible. Therefore, cheaper Birr is
paid back. Terms and conditions of borrowing are fixed and are subject to change in
relation to changes in market conditions like price increments. As a result, costs will
decrease and the value of the firm will increase.

The disadvantage of borrowing is that, if prices in the money market are going down,
the borrower will ‘be obliged to pay much more money as interest on fund borrowed.
This is because terms and conditions are fixed. Bond indentures are burdensome due
toinflexibility. Inaddition to this increase in debt may cause bankruptcy.
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b Source of loan

The main sources of loan are saving institutions like commercial banks, saving and loan
associations and credit unions. Others include consumer finance companies, insurance
companies and private companies.

Consider a company that need money to cover a Birr 1,000,000
credit.

Discuss the following two situations to set the credit.
a Borrowing money from a bank.
b Usng overdraft facility from abank.

[ER TAXATION |

Discussin small groups and present your findings to the whole
class.

1 Why do governments collect taxes?
2 List out the different types of taxation.

As governments have played a growing role in all economies, they have used increasing
amounts of resources for their. activities, and taxes have constituted increasing
percentages of national income. Either directly or indirectly, the various levels of
government provide most education and pay a major proportion of medical bills. They
provide national defence, police and fire protection and provide or support a substantial
amount of housing, recreation facilities and parklands. They set health standards and
ensure adequate water supplies, transportation and other public facilities. They seek to
attain a distributionfof' income regarded as equitable, to stabilize the economy from
periods of excessnve inflation or' unemployment and to ensure an adequate rate of
growth.

According to Richard Musgrave, governmental activities are divided into three parts.

1 Allocation: the activities involving the provision of various governmental
services to soci ety and thus involving the allocation of resources to the production
of these services. Some of the services are dtrict public goods (e.g. national

. defence) some are ones involving externdities (e.g. education) some are provided
by government to avoid private monopoly and costs of collection of charges (e.g.
highways).
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Distribution: the activities involving in the redistribution of income welfare
programs, progressive tax structures and so forth.

Stabilization and growth: the activities designed to increase economic
stability by lessening unemployment and inflation and mfluencmg, if . thought
desirable, the rate of economic growth.

ACTIVITY 11.10

In order to do al the above mentioned activities, where does the
government get money.

A Objectives of Taxation

Governments impose and collect taxes to raise revenue. Revenue generation however is
not the only objective of taxation, though it is clearly the prime objective. Taxes as a
fiscal policy instrument are used to address several other objectives such as:

1

B

Removal of inequalities in income and wealth: Government adopts
progressive tax system and stressed on canon of equality to remove inequalitiesin
income and weadlth of the people. i :

Ensuring economic stability: Tax:_;\tion affects the general level of
consumption and production; hence it can be used as an effective tool for
achieving economic stability. Governments use taxation to control inflation and
deflation.

Changing people’s behaviors: Though taxes are imposed for collecting
revenue to meet public expenditure, certain taxes are imposed to achieve social
objectives for example, to discourage consumption of harmful products,
governments impose heavy taxes on production of tobacco and alcohol.

Beneficial diversion of resources: Governments impose heavy tax on non-
essential and luxury goods to discourage producers of such goods and give tax
rate reduction or exemption on most- essential goods. This diverts producer’s
attention and enables the country to utilize limited resources for production of
essential goods only f

Promoting economic growth: Economic growth depends on the generation
of income from industrial agricultural and other areas. The rate of economic
development goes up if more investment is available to al sectors. Tax policy of a
government is a key element in planning the economic growth of a country.

Principles of taxation

The compulsory payment by individuals and companies to the state is called taxation. A
government imposes taxes to raise revenue to cover the cost of administration, the
maintenance of law and order, defense, education, housing, health, pensions, family
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allowances etc. Now, the government has started to subsidize farming, industries, etc. In
all these, taxes are imposed to provide revenue to cover government expenditure.

Adam Smith’s Cannon of Taxation: Adam Smith has laid down principles or
cannon of taxation in his book “Wealth and Nations’. These cannons till constitute the
foundation of all discussions on the principles of taxation.

To create an excellent system of taxation, it is necessary to first establish asét of high
standard principles for taxation. Little or no attention has been paid by governing bodies '
to establish such important principles. 5

Work 11.8

Read aliterature that can help to establish important principles
that create good taxation system.

C Classification of taxes

ACTIVITY 11.11

Name some types of taxes you know.

In Ethiopia taxes are classified on the basis of impact (immediate burden) and incidence
(ultimate burden) of tax. Taxes are classified into two broaj categories. Direct and
Indirect taxes.

1 Direct taxes

Direct tax is one in which the payer himself is the ultimate sufferer of its consequence.
This means the incidence cannot be transferred.to a third party. Direct taxes according
to the Ethiopian tax law include all income taxes such as employment income tax,
business income tax and land use fee, f-mining income tax and other income taxes.
Generally direct taxes are lncome based taxes.

Schedules of i mcome

Recently, Ethiopia has launched a'tax reform program to achieve the objectives of
democracy by cohsidering taxation as one of the most important areas where attention is
required. It resulted in the outcome of many important proclamations. The present
income tax proclamation (NQ 286/2002) proclaimed after the tax reform program of the
country, incorporated a number of tax bases as part of the development activities of the
government.
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The government has identified many tax bases for direct taxes. These tax bases are
categorized into different schedules according to their nature in the proclamation. Thus
the four schedules incorporated in direct taxes are schedules ‘A’ ‘B’ ‘C’ and ‘D’. The

bases for these schedules are.

Schedule A: Income from employment

Schedule B: Income from rental of building

Schedule C: Income from business

Schedule D: Other incomeswhich include royalties' income from technical
services rendered outside the country,-;incomefrdm gamesof
chance, dividend income, causal rental of property, interest -
income and gains from transfer of investment property. “

Schedule A: Employment income tax

The employer assesses employment income tax. The tax is deducted at source before
paying the monthly salary. For assessment of tax the empléyers make use of the

following tax rates.

Taxable monthly

income ( birr)

Amount of tax
(in birr)

UP to birr 150 Nil Nil
151-650 10% T x 10%-15.00
651-1400 15% T x 15%-47.50
1401-2350 20% T % 20%-117.50
2351-3550 25% T %X 25%-235.00
3551-5000 30% T %X 30%-412.50
More than 5000 35% T % 35%-662.50

Example 1 Assume Ato Dagim earns a monthly salary of Birr 1350. His income tax
will becalculated asfollows

Totd taxable income

L ess: the minimum amount not taxed

Remaining taxable i mcome

Less: first Birr 500 taxed at 10%
R_emal ning taxableincome Birr 700 taxed at 15%

~ Totd tax of the month

500 x10%

= 50.00

700 x 15% = 105.00

Ato D'agi'm’ s net income isthen 1350 — 155 = Birr 1195.

155.00
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ACTIVITY 11.12

If Ato Dagim whose salary was Birr 1350 got asalary increment of
Birr 500,
a calculate the tax on the new increment.

b what will be his net salary after the increment?

Schedule B: Rental income tax

When leasing a building, certain items of expenses (deductible expenses) can ' be
subtracted from the gross income in order to arrive at the amount that is taxed. The
expenses allowable against the rental income are those incurred wholly or exclusively in
connection with the leasing activity. Deductions include taxes paid with respect to the
land and building leased except income taxes and a tota of an allowance of 20% of the
gross rent received; for repairs, maintenance and depreciation of such'building, furniture
and equipment. Thetax rate for abody is 30% and others areasin the following schedule.

I (T) Annual taxable I,
income (birr) Rate Short cut formula

Upto-1800 Nil Nil
1801-7800 10% T x 10%-180
7801-16,800 15% T x 15%-570
16,801-28,200 20% T % 20%-1410
28,201-42,600 25% T X 25%-2820
42,601-60,000 30% T x 30%-4950
60,001-and above 35% T X 35%-7950

Schedule C: ‘Business income ta_k

The income tax proél'émation (Ne 286/2002) provides the tax rates that should be used
for this purpose. Thetax rate is applied on the assessed taxable income of the business
unit. Once the declaration is made by the business unit, its accuracy is checked by the
tax office through a process called tax assessment. Tax assessment is a tax review by a
tax official of a tax declaration and information provided by a taxpayer and a
verification of the arithmetical and financial accuracy of the declared tax liability. The
procedure for the assessment of business income tax takes two forms,

v Assessment by books of accounts and
v' Assessment by estimation.
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Tax of those taxpayers who have different sources of income under schedule “C” will
be assessed on the aggregate of al income.

The tax rates used for computation of income under schedule “C” are the same as that of
schedule “B”. Under schedule “C” there are three categories “a’, b” and “c” of which a
and b categories are assessed by books where as category “c” is assessed by e‘sti_metion.

Schedule D: Other income taxes

People often get income from other sources in addition to (or other than) the income

obtained from their employment, their business activities or their renting activities. The
income from other activitiesistaxed at aflat rate as described below. ¥4

Source of income rate )
Royalty 5%
Technical services 10%
Dividend 10%
Interest 599 v,
Game of chance 15% N
Casua rental of property 15%
Gan ontransfer of investment property: =~ Gainon sharékcapital 30%
Other capital gain 15%

Example 2 Ato Tekle leased his personal'car for two months at Birr 6000 per month.
Such income is referred to as casual rental income by the tax expert.

i How muchisthetax to bepaid? i ~ Whoisliableto pay the tax?
Solution [
i Tax on casual rental of property = 15% of gross rental income
= 15% x (6000%2)
= 15%x 12,000.00 = Birr 1800.00
i The receiver of the income, Ato Tekle, is liable to withheld and pays the
required tax to tax authority.
Example 3 ' Selam owned 200,000 shares of common stock of Nile Company. The
. company declared and paid adividend of Birr 2 per share.
i~ How much dividend is Selam entitled to?
i How much s the tax to be paid?
Solution '
i Dividend income = 200,000 shares x Birr 2 per share = Birr 400, 000.
ii Tax on Dividend income = 10%x 400,000 = Birr 40,000.
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The dividend income after tax is paid = 400,000 — 40,000 = 360,000 and Nile Company
is liable to pay the income tax to the tax authority.

Example 4 Ato Alemu has a deposit with Awash Bank on which heiseligibleto get -
interest Birr 140,000 in a year. How much of this is withheld by Awash
Bank for tax purpose?

Solution Tax withheld = 140,000 x 5% = Birr 7,000

Example 5 Fitsum won Birr 300.000 from the National Lottery Admlnlstratlon Tax
is paid only if the amount exceeds Birr 100. /

Required: 7 / \/
a  What isthe amount of tax withheld by the Iottery authonty’P :
b How much did Fitsum receive?
Solution
a  Taxwith held = 300,000 x 15%= 45, OOO
b Amount received by Fitsum = 300,000. 00 45,000. OO BII‘I‘ 255 000.00

Example 6 The author of abook gave the copy right of the book to Mega Publishers,
Ethiopia, for royalty of Birr 280,000 How much tax will Mega Publishers
withhold on this royalty payment?

Solution Royalty = 280,000 x 5% = Birr 14,000

Example 7 Ato Samuel acquired 1000 shares of Admas Co. for Birr 4,500 each and
sold them at Birr 6,000 each. How much does he pay as capital gain tax?

Solution Gain = (6000 — 4500) x 1000 = Birr 1,500,000.
Capital gaintax = 1,500,000.00 x 30% = Birr 450,000.
Example 8  Kurtu Trading Co. sold one of its building for Birr 980,000 which it
acquired for 720,000. Compute the capital gain tax.
Solution Capita gain= 980,000 — 720,000 = Birr 260,000.
Capital gaintax= 260,000 x 15% = Birr 39,000.

2 Indirect taxes

Indirect tax is-a tax in which the burden may not necessarily be swallowed by business;
which means, indirect taxes can be shifted onto other persons. Generdly the tax incidence
of indirect tax is on the ultimate consumer; however, sometimes a seller might absorb
such indirect tax to be competitive in the market. This action reduces its profit. Indirect
taxes are consumption based taxes. In Ethiopia the indirect tax category includes, value
added tax (VAT), excise tax, turnover tax (TOT), custom duties and stamp duty.
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Value Added Tax (VAT)

VAT isalevy imposed on business at all levels of production and distribution of goods
and services. It is determined on the basis of the increase in price, or vaue, provided by
each stage in the chain of distribution. It is a genera consumption tax assessed on the

value added to goods and services. Some goods are exempted from VAT. Supplies

which are not exempted are called taxable supplies. Taxable supplies and import goods

aretaxed at aflat rate of 15% in our country. Some taxable supplies are zero rated. Zero | |

rated supplies are those on which VAT on supply/sale is charged at zero rates.

In Ethiopia invoice credit method is used for collection of VAT. Under this method,
VAT payable is the difference between the tax charged on taxable transactions and tax
paid on import of goods or on the purchase of supplies where such supplies are used or
to be used for the taxable transactions. ! o

Example 9 Nokia Company purchased Mobiles for Birr 54,000. net and will be
invoiced and will pay the supplier Birr 62,100 of which 8,100 is VAT.
Nokia sell these mobiles for 86,250 (Birr 75,000 + Birr 11,250 VAT.).
The VAT liability of Nokia company is Birr 3,150 (11,250 - 8,100).
The detail isillustrated below.

Purchase and sale of Mobile

Birr VAT (15%) Explanation
Revenue 75,000.00 11250 Output tax
Cost 54,000.00 8100 Input tax
Value added 21,000.00 3150 VAT liability.
Turnover Tax (TOT) |

To enhance fairness in commercial dealings and to make a complete coverage of the tax
system, a turnover tax is imposed on those persons who are not required to register for
VAT, but supply goods and services in the country. As a result, persons who are
engaged in the supply of .goods and rendering of service (which are taxable) and who
are not required to register for VA_T have to pay turnover tax on the value of goods they
supply or on the value of services they render. TOT is computed as per the proclamation
No 308/2002. The TOT rateis

v/ On goods sold locally: 2%
v Onservices rendered locally:
e Contractors, grain mills, tractors, and combine harvesters: 2%
= Others:10%
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Example10 ElsaStationery has daily sales of Birr 205. The stationery is open 280
days per year. How much is the turnover tax payable by Elsa?

Solution Annual sales = 280x205 = Birr 57,400.
TOT = Birr 57,400 x 2% = Birr 1148.

Excise Tax

With a view to increase the revenue of the government to provide for public goods and
services and to reduce the consumption of specific goods, the governments of Ethiopia
levies excise tax on selected items of goods that are supplied in the country. As per the
excise tax proclamation No 307/2002, the items of goods that are subject to excisetax in
Ethiopia are: goods imported to the country and goods produced locally. The tax is
imposed equally on both imported and locally produced goods a arate defined in'the
proclamation. The major items included are sugar, salt, tobacco alcohol, textile, fuel,
jewelers, vehicles and televisions.

Example 11 Awassa Textile incurred the following costs during the first month of
2002 E.C for textile production. Compute the excise tax payable

Materia used Birr 1,506,000

Direct labour Birr 404,000

Indirect costs Birr 900,000
Total Birr 2,810,000

(Note - Textile istaxed at a rate of 10%)
Solution Excise tax payable = 2,810,000 x10% = Birr 281,000

Example12 A companyis importihg sugar from Chinaincurring costs of Birr
842,000 Birr 210,500 and Birr 165,500 for purchasing, insurance and
freight respectively. Compute the excise tax payable.

(Note:- Sugar istaxed at a rate of 33%)

Solution Total cost (purchase, insurance and freight)
(842, 000 + 210, 500 +165,500) = Birr 1,218,000.
Excisetax payable 1,218,000 x 33% = Birr 401,940.

Customs duty

Customs duty refers to the tax tariff imposed by the tax authority directly on the
activities of import and export of goods and services. Custom duty is levied on cost of
production for locally produced goods and cost, insurance and freight (CIF) paid for
imported items. Duties of customs are levied on goods imported to or exported from
Ethiopia at arate ranging from 0O to 35% as follows.
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Imports Tax rate (%)
Raw materials, capital goods, chemicalsand pharmaceuticas 0-20
Durable and non Durable consumer goods 20-35
Luxuries and goods that can be produced locally 30-35

Items like diplomatic and consular missions, personal effects, grants and giftsto
Ethiopia, fire fighting instruments and appliances, trade samples, defence and public
security equipments, materials for handicapped and similar items are exempted from
customs duty.

Example 13 Kent tobacco importing company paid cost of purchase $ 120,000.00, '
insurance premium and freight costs are, respectively, $12,000.00 and
$8,000.00.The exchange rate is currently $1=12.50 Birr. -

Compute the customs duty. (Note:- Tobacco is taxed at 35%.)
Solution CIF = (120,000 + 12,000 + 8,000) x Birr 12.50°
= 140,000 x Birr 12.50 = Birr 1,750,000.
Custom Duty = Birr 1,750,000 x35% = Birr 612,500.

Exercise 11.9 |

1 Find the income tax of the following employees of Nyala Insurance sh. Company.
a  W/ro Méebrat with monthly salary of Birr 850.
b Ato Tesfu with monthly salary of Birr 2,390.
c Dr. Gebru with monthly salary of Birr 5,400.

2 Buna Bank declared to pay 20% dividend to its share holders. Find the dividend
earned and tax to be paid by the following share holders.

a Mesfin with Birr 300,000 worth of shares.
b Askale with Birr 100,000 worth of shares.
(3 W/ro Almaz with Birr 450,000 worth of shares.

3 If Kassawon alottery worth of Birr 150,000, find the amount of tax heisliableto
and his net income.

4 Zewdinesh rented her loader for 10 days to a contractor at arate of Birr 5,000 per
day. Determine the amount she earns after tax.

5 A company purchased the following items from a stationary.

Item Quantity | Unit price before VAT | Total price
Computers | 5 12,500

Toners 5 2,400

Cables 5 150
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i Complete the table
i What isthe total VAT to be paid?
il What isthetotal price of the itemsincluding VAT?

iv  If the company want to pay for the stationary after subtracting a 2%
withholding tax before VAT,

a  what isthe amount that will be subtracted by withholding?
b what isthe amount that the company hasto pay for the stationary?

A company wants to buy five cars from MOENCQO. If the price of each car
including VAT is Birr 550,000, then

i what isthe tota price of each car before VAT?

ii if the company wants to subtract a 2% withholding tax before VAT, what is
the amount to be subtracted?

il what isthe amount that the company should pay to MOENCO after
withholding 2% is subtracted?

A shoe dealer purchased net Birr 8,000 worth of shoes from a shoe company.
a  Find the amount it isto pay the company including VAT.

b If the dealer sold the shoes for Birr 12,000, find the amount of VAT liable to
the dedler.

An artist sold his new song to a producer company for Birr 350,000. What is the

royalty that should be paid by the artist.

KOl _Key Terms

annually jointly proportional rate
base liquidity ratio
book value markup reducing-balance method
commercial discount mean proportion restrictions
compound interest ordinary annuity safety
compound proportion percentage salvage value/residual value
depreciation present value semi-annually
earnings principal simple interest
fixed-installment proportion simple proportion
method
future value proportionality taxes
constant
. interest _ quarterly terms
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A ratio is a comparison of two or more quantities expressed in the same unit of
measurement.

A rate is a comparison of two or more quantities expressed in different unit of
measurement.

A ratio can be arate.

amount of change _ fina amount - original amount
original amount original amount

Rate of change =

A proportion is a statement of equality between two ratios.

A compound proportion is a situation in which one variable quantity depends
on two or more other variable quantities.

A percentage isthe numerator of afraction whose denominator is 100.
Percentage = base x rate

Markup = Selling price - Cost

The future value of a simple interest investment is obtained by
A=P+1=P+Prt=P (1+rt)

The future value of a compound interest invetment is obtained by

r mt
A= P(1+—J
m

The future value of an ordinary annuity isgiven by S = R[ 1+ I.) -1
[

]and the
amount of interestis | = S-nR.

Plant assets or fixed assets are tangible assets used in business that are of a
permanent or relatively fixed nature.

Depreciation of aplant asset is decrease in usefulness of the asset.

IE Review Exercises on Unit 11

1
2

What is the ratio of 1.8 km to 800 meter?
In afamily there are three daughters and a son. What is the ratio of the number of
a  femalesto the number of people in the family?

b malesto the number of femalesin the family?
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Allocate a profit of Birr 21,400 of a company among three partners in the ratio of
their share of the company 1 : 2 : 2 .

357
15 workers can accomplish a job in 28 days. At the same rate by how many
workers can the work be accomplish in 8 days less time?

What percent of Birr 52 is Birr 3.12?
8.35% of what amount is Birr 18.377?

A 6% tax on a pair of shoes amounts to Birr 10.20. What is the cost of the pair of
shoes?

If the average daily wage of alabourer increased from Birr 16.00 to Birr 21.64 in
the last three years, what is the rate of increase?

A radio recorder sold for Birr 210 has a markup of 25% on the selling price. What
is the cost?

Ato Alula deposited Birr 3,000 in a saving account that pays 6% interest rate per
year, compounded quarterly. What is the amount of interest obtained at the end of
seven years? (No deposit or withdrawal is made in these seven years)

Ato Alemu makes regular deposits of Birr 230 a the end of each month for 3
years. What is the future value of his deposit, if interest rate per year is 9%
compounded monthly? What is the amount of interest?

At the end of each month Ato Mohammed deposits 10% of his salary in a saving
institution that pays annual interest rate of 6% for one year and then 15% for the
next 3 years. If the salary of Ato Mohammed is Birr 1800, find the future value of
his depodits at the end of the 4 years.

A piece of machinery costs Birr 50,000 with an estimated residua value of Birr
7,000 and auseful life of 8 years. It was placed in service on April 1 of the current
fiscal year. Determine the accumulated depreciation and book value at the end of
the following fiscal year using:

a thefixed installment method. b the double reducing balance method.
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