University Of Wolverhampton

School of Computing and IT
MM1007 - Introductory Data Analysis for Business

Lecture Week 4: Financial Calculations (I)
Learning Outcomes

At the end of this lecture, you should have increased your ability to:

· perform calculations in the correct order using BODMAS

· calculate percentage changes

· perform VAT calculations

· carry out compound interest calculations

· perform present value calculations

BODMAS

Some of the numerical expressions we are going to encounter in this section of the notes involve evaluating complex expressions such as 
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When we evaluate expressions like this, we have to follow certain conventions.  These conventions can best be remembered by the acronym BODMAS - Brackets pOwers Division Multiplication Addition and Subtraction.   

For example, suppose a formula allows a quality control inspector to convert the reading from a recording device attached to one of his machines into a quality measure:
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where q = quality and r = reading.

Note that 5r means the same as 5 ( r.
What would be the quality corresponding to a reading of 13 
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into the equation we get
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Do we add 10 to 5 and then multiply by 13, or do we multiply 5 by 13 and then add 10?

According to BODMAS, we must do the latter.  The answer is not 
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What is 
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?   [This would be the total amount of money you will have in two year's time if you take £150 that you have now, put £50 under the mattress, and invest the remaining £100 for two years at 10% interest compounded annually.]  

Brackets first     
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Now pOwer                     
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Now  Mult (or Div)                       
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Now Add (or Subtract)                 
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Percentage calculations

We have already met the idea of a proportion (which we can express, if we so wish, as a percentage).  For example, suppose 20 out of a sample of 30 people go abroad for their holidays.  As a proportion that is 20/30.  We can write it as 0.67 (to two decimal places) or as 67% (by multiplying by 100).  In that context, a percentage can never be greater than 100%, nor can a proportion be greater than 1.

What about the statement that prices have increased by 200% since 1955?  Does this statement mean that prices have doubled?  No.  Let’s see what it does mean. 

Suppose the price of bread in 1955 (converted to today’s currency) was 10p and by 1965 it had risen to 15p.  The increase is 5p.  As a percentage of 10p, 5p is


[image: image12.wmf]50%

100%

10

5

=

´


If the price in 1975 was 24p, the rise is (24 - 10)p or 14p.  As a percentage of 10p (the original price in 1955), the percentage rise over the years 1955 to 1975 was 
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So a 200% increase corresponds to a threefold increase.

VAT calculations

VAT (value-added tax) calculations are nearly always carried out in terms of percentages.  Most goods and services in the UK currently have VAT levied at 17.5%. 

It is common for some suppliers to exclude the cost of VAT from their prices.  

Example

If a computer is offered for sale at £900 + VAT, what is the actual cost?

Answer

The VAT is 17.5% of £900.  This is £900 x 17.5/100 or £157.50.

The total cost is therefore £900 + £157.50 = £1057.50.

Performing this in one step, you can easily see that the total cost is 117.5% of £900 i.e. 1.175 x £900 or £1057.50 as above.  This is how we would normally calculate the cost including VAT. 

Example

Suppose we have the retail price for a manufacturer who always includes VAT and we wish to know the price without VAT.   Suppose the selling price is £2000.   How much is the cost without VAT?

Answer

Here are two approaches:

1.  
We have the selling price, which is equivalent to 117.5%.  The price without VAT is equivalent to 100%.  Let’s see if, starting with 117.5%, we can work back to 100%.

117.5% is equivalent to 
£2000

So 1% is equivalent to 
£2000/117.5

So 100% is equivalent to 
100 x £2000/117.5 or £1702.13

So, the price without VAT is £1702.13

2. 
Let £X be the price before VAT is added.

Then 
117.5% of £X = £2000

or 
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i.e. 
1.175X = 2000

Divide both sides of the equation by 1.175 and you get

X = 2000/1.175 = £1702.13 as before.

The amount of VAT paid (if required) is £2000 -  £1702.13 = £297.87.

In this second method, we are using algebra and the principle that if an equation balances, it will still balance if we divide both sides by the same amount – in this case 1.175.

Ratios

People running businesses often have to share out profits and expenses.  How they do this is often related to their interest in the business.  For example, suppose the profits in a business over the month are £10000 and these are shared out equally among the four partners.  Each will receive a 1 in 4 share which is £2500.  If one of the four gets double what the others get, then the profits will need to be shared out in the ratio 2 : 1 : 1 : 1.  Add up these four numbers to give 5.  The amounts received will be 2/5, 1/5, 1/5, 1/5 of £10000 or £4000, £2000, £2000, £2000.

Example 

Suppose the profits are shared out so that A gets four times that of B’s share, C gets ½ of A’s share and D gets the same as B.  Work out the ratio and then share out profits of £80,000.

Answer

If B gets 1 share, A gets 4 shares, C gets ½ of 4 = 2 shares, D gets 1 share.

This is a ratio of 4 : 1 : 2 : 1.  This totals 8.

A gets 4/8 x £80,000 or £40,000

B gets 1/8 x £80,000 or £10,000

C gets £20,000 and D gets £10,000.

Compound interest

ANNUAL  INTEREST 
If you have an investment in which compound interest accrues, you will receive interest on your interest.  For example, if you invest £100 for 2 years with 10% interest being added annually, after one year you will have £110. At the end of the second year, the interest that will then be added will be based on £110. Your £100 will have grown to £121  (i.e. £110 + 10% of £110).  The interest rate is given as a yearly  figure.

The formula for the amount, A, to which an investment has grown after n time periods is 
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where
P is the amount we invest  (the principal) e.g. £1000  

 
n is the number of  time periods e.g. 25 years

  
r  is the interest rate expressed as a  fraction (usually a decimal)

For example, if the interest rate is given as 7.5%, this must be converted to a fraction by dividing by 100:  r = 7.5/100 = 0.075

So:  suppose we invest P = £1000 at 7.5% compound interest (i.e. r = 7.5/100 = 0.075), how much would we have after 25 years? 
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     = £1000(1 + 0.075)25 = £1000(1.075)25 = £1000 ( 6.0983396 = £6098.34

The amount we would have is £6098.34 to the nearest penny.

This can be done on your calculator without writing out intermediate steps:

1    +    7.5    (    100    =      xy    25    (    1000    =  .

It is important to note that you do not press the equals sign after the 7.5.  Note also that the designers of calculators know about BODMAS so there is no danger (with most calculators, at least) of the calculator adding the 7.5 to 1 and then dividing by 100.  

As a general rule, you ought to ask yourself if the answer looks reasonable.  Your capital has increased about 6-fold which seems rather good, but even with simple interest  (i.e. you do not get interest on the interest) you would receive £1000 + £1000 x 7.5/100 x 25 = £2875.  As an example of a slip in a calculation which produces a really silly answer, consider what would happen if you keyed in 75 instead of 7.5.  At the end of 25 years you would apparently end up with  £1 191 108 207 (over a billion pounds).  It is always a good idea to check that your answers seem sensible in the context of the question.  In examinations (and in the real world) do not put forward  answers that look unreasonable without indicating that some slip must have been made.  

Monthly interest 

In many financial calculations, the interest rate used is calculated so it is on a yearly basis. It is then called the Annual Percentage Rate and given the symbol APR.  (In savings accounts, you will find the AER, the Annual Equivalent Rate used instead.) You will find both APR and r used in formulae.

Frequently, interest is added not yearly but monthly.  With modern computing power being available, interest can in fact be added on a daily basis, but we shall deal with monthly additions.  To calculate the monthly interest we use the following formula for the monthly rate (expressed as a decimal):



monthly rate = 
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where the 1/12 indicates that we are taking the twelfth root of the expression in brackets.

Some calculators have an automatic function to calculate general roots, i.e. expressions to the power of 1/x.  Often you need to press the shift key followed by the power key  xy  .  However, the following instructions will assume that this function is not available. 

Example
Suppose the APR is 16.9%, the above formula becomes

monthly rate = 
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To evaluate this expression, use BODMAS.  Work out the brackets first: 
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Now use your calculator.  Enter 1.169, press xy, enter 0.083333 followed by = and observe 1.013097.   The true monthly rate is 1.013097 – 1 = 0.013097.   (Multiply by 100 if you require it as a percentage.)

Suppose the interest is added (and compounded) monthly.  Now consider what happens to your money if you invest £1000 and the monthly interest rate is 0.9%.   How much will you have in 25 years time?  "n" must be adjusted from years to months by multiplying by 12.  Thus n is now 25 ( 12  i.e. 300 months.   

So the amount we end up with is 
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 = £14 701.10 to the nearest penny.

Present value calculations

There is a similar formula to the compound interest formula that gives the present value (PV) of a sum of money which you expect to get in n years time. 

For example, suppose you have the choice of being presented with a gift of £200 now or a gift of £230 in two years time.  Before you make a decision, you want to know what £230 in two years time is worth now (i.e. the present value of the £230).  If the interest rate is 10%, the answer is £190.08p – the calculation is presented below.  It is therefore worth less than the £200 on immediate offer.  (This calculation does not take inflation into account, nor the income tax which has to be paid on the interest earned, but reflects the fact that £190.08 would grow to £230 at 10% interest in 2 years time.)

The formula used to work out the present value PV is obtained by rearranging the terms in the compound interest formula presented above. 

That formula was:


A = P(1 + r) n
To work out the present value, we want to know what the value of £P is now which will give £A in n years time.  In the above example, what is the value of £P which will give £A = £230 in 2 years time at r = 10% or 0.10 interest.  We need to make P the subject of the formula i.e. to have the P by itself on one side of the equation.

Substituting in the values:
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Divide both sides of this equation by (1+0.10)2 to give
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Hence
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The present value is £190.08.

When the rearranged compound interest formula is used for present value calculations, we use the abbreviation PV rather than P to emphasise a present value calculation.

PV = 
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(This is the first formula you have been given in which two letters written together like PV do not stand for P times V.)

http://www.scit.wlv.ac.uk/~cm1993/idrive/mm1007/2002wk4.doc
Page 1


_1042977671.unknown

_1042977717.unknown

_1043223620.unknown

_1043223663.unknown

_1073290747.unknown

_1073291970.unknown

_1043223687.unknown

_1043223650.unknown

_1042977940.unknown

_1042977970.unknown

_1042977806.unknown

_1042977687.unknown

_1042977694.unknown

_1042977679.unknown

_1042977633.unknown

_1042977653.unknown

_1042977661.unknown

_1042977645.unknown

_980067098.unknown

_1042892752.unknown

_1042977617.unknown

_1042967980.unknown

_980074162.unknown

_979653152.unknown

_979653694.unknown

