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Online workbook: numerical skills revision 
 
The aim of this chapter is to provide the reader with a set of tools which can be used to study the 
topics in this book and will be useful to you throughout your studies. This chapter will allow you to 
apply a range of mathematical tools that can be used to solve a range of business-related problems. 
These business problems range from calculating percentages to modelling the relationship between 
one variable and another variable via fitting a line to a data set. For the reader who requires practice 
in the topics described in this chapter they will find a further numerical skills workbook available. 
 

Overview 
 
In this chapter we shall look at a range of methods that will be useful in helping us to solve problems 
using Excel, including solving number and algebraic problems, and using Excel mathematical and 
statistical functions. 
 

Learning objectives 
 
On successful completion of the module, you will be able to: 
 

 feel confident in using notation and symbols to represent variables; 

 use Excel to solve number problems; 

 identify and apply a range of Excel functions to solve algebraic problems; 

 identify and apply a range of Excel functions to solve mathematical problems; 

 identify and apply a range of Excel functions to solve statistical problems; 

 solve a series of financial problems using Excel functions; 

 use Excel to plot straight line graphs; 

 identify and use Excel to fit an equation to line data points. 
 

1.1 Excel and solving algebraic problems 
 

In this section we will explore the concept of a power of a number using Excel to solve a 
range of problems. 

 
1.1.1 Excel scientific notation 

 
When you enter numbers into an Excel cell that has more than 12 characters (e.g. 
563728193324423000) then Excel will display the number using scientific notation. Figure 2.1 
illustrates this process using the number example 563728193324423000. 
 
Example 1.11 
 
We can see from Figure 1.1 that the 
number is displayed as 5.63728E+17. 

 
Figure 1.1. 
 
The cell will still display using scientific notation even if you modify the cell width. The E+17 
is just shorthand for ‘move the decimal places 17 places to the right’. 
 

Note 
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To display the number in a format other than scientific notation, you need to reformat the 
cell(s): 
 
1. Select the cells that will hold the larger values 
2. Right click the selection. 
3. Select Format 
4. Select Cells 
5. In the Number tab, select the desired format (e.g. number) but change Decimal 

places to zero 
6. Click OK. 

 
1.1.2 Squares 

 
The square of a number is that number multiplied by itself. For example, consider the term 
‘three squared’, which is written as 3 × 3 = 9. This can be written using power notation as 3 to 
the power 2 or 32 = 3 × 3 = 9.  
 
Example 1.2 Calculate the square of the number 0.3. 
 

(0.3)2 = 0.3 × 0.3 = 0.09 
 
Example 1.3 Excel uses the symbol ^ to calculate the power of a number. 
 

The value of the power term when we 
square a number is 2. In the example we 
have number 0.3 in cell B2 and in cell B3 
we have the value of the square of 0.3, 
which equals 0.09. The formula in cell B3 
is =B2^2 (see Figure 1.2). 
 

 

Figure 1.2 
 

Excel solution 
Square =  Cell B3  Formula  =(B2)^2 

 
Excel has a function called POWER that enables you to calculate the power of any number. 
 
Repeating Example 2.3 using POWER 
gives the value of the square of 0.3 as 0.09 
(see Figure 1.3). 

 
Figure 1.3 
 

Excel solution 
Square =  Cell B3  Function  =POWER(B2, 2) 

 
1.1.3 Square roots 
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The sign  means ‘the square root of’ and you must find a number which, when multiplied 

by itself, gives the answer in the sign. 
 

Example 1.4 16  = 44 = 4 

Example 1.5 5.0
10

5

100

25

100

25
25.0   

 
Example 1.6 
 
We can use Excel to calculate the square root of 16, which is written using mathematical 

notation as 16 . Excel uses the function SQRT to calculate the square root of a number. 

 
In the example we have the number 16 in 
cell B2 and in cell B3 we have the value of 
the square root of 16 which equals 4. The 
formula in cell B3 is =SQRT(B2) (see 
Figure 1.4).  

 
Figure 1.4 
 
The value of the power term when we calculate the square root is the number 1/2. If we use 
Excel and substitute this formula =B2^(1/2) for the square root we would still obtain the 
answer 4. 
 

Excel solution 
Square Root =  Cell B3  Formula  =SQRT(B2) 

 
1.1.4 Indices or the power of a number 

 
The index is the power of a number. The number 23 is said 'two to the power three' or 'two 
cubed', and means 2 * 2 * 2 = 8. The number 32 is said 'three to the power two' or 'three 
squared', and means 3 * 3 = 9.  We could use the method described earlier to calculate 23 or 
we could use the Excel function called POWER to undertake the calculation. 
 
Example 1.7 Excel uses the symbol ^ to calculate the power of a number. 
 

The value of the power term in this 
example is 3. In the example we have 
number 2 in cell B2 and in cell B3 we 
have the value of the cube of 2, which 
equals 8. The formula in cell B3 is =B2^3 
(see Figure 1.5). 
 

 

Figure 1.5 
 
The alternative method is to use the Excel function POWER. 
 



Davis & Pecar: Business Statistics Using Excel 2e 
Numerical Skills Revision 

 
 

6 

© Oxford University Press, 2013. All rights reserved. 

In cell B2 we have number 2, which we 
want to take to the power 3, which is in 
cell C2. The result is given in cell B3, and 
this is 8 (see Figure 1.6). 

 
Figure 1.6 
 

Excel solution 
Power =  Cell B3  Formula  =POWER(B2,C2) 

 

Note 
Square root is an inverse function of the power function. 

 
For readers who are interested in practising their skills in solving these types of problems you 
can find extra notes and exercises within the numerical skills workbook available online. 
 

Student exercise 
 

X1.1 Use Excel to solve: (a) 33  (b) 3-3  (c) 2

1

16    (d) 5

1

32 . 

 

1.2 Excel mathematical and statistical functions 
 

Excel provides a range of mathematical and statistical functions that we will use within later 
chapters of this textbook. A complete list of the Excel 2010 functions can be found at the 
Microsoft Excel support website: http://office.microsoft.com/en-us/excel-help/excel-
functions-by-category-HP010342656.aspx?CTT=1#BMstatistical_functions (accessed 17 May 
2012). 
 

1.2.1 Excel mathematical functions 
 
Excel contains a range of mathematical functions that are useful in solving business-related 
problems (see Table 1.1), including: 
 

Excel function Description 
 
ABS Returns the absolute value of a 

number. Consider calculating 
the absolute value of –4. We 
can see from the Excel 
function that ABS(–4) = 4 (see 
Figure 1.7). 

 

 

Figure 1.7 
 
COMBIN Returns the number 

of combinations for 
a given number of 
objects.  
 

 

Figure 1.8 
 
Consider calculating the number of times that you can pair 2 from 

http://office.microsoft.com/en-us/excel-help/excel-functions-by-category-HP010342656.aspx?CTT=1#BMstatistical_functions
http://office.microsoft.com/en-us/excel-help/excel-functions-by-category-HP010342656.aspx?CTT=1#BMstatistical_functions
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a total of 4 numbers. We can see from Excel that COMBIN(4,2) = 6 
(see Figure 1.8). 

 

 
DEVSQ Returns the sum of 

squares of 
deviations of data 
points from their 
sample mean, 
DEVSQ = 

  
2

XX . 

 
 

Figure 1.9 
 
We can see from Excel that DEVSQ (1, 2, 3) = 2 (see Figure 1.9). 

 

 
FACT Returns the 

factorial of a 
number. 
Consider 
calculating 
factorial 4 = 
4*3*2*1.  

 

 
Figure 1.10 
 
We can see from Excel that FACT (4) = 24 (see Figure 1.10). 

 

 
INT Rounds a 

number down to 
the nearest 
integer. Consider 
calculating INT 
(2.3).  

 
Figure 1.11 
 
We can see from Excel that INT (2.3) = 2 (see Figure 1.11). 

 

 
LN Returns the 

natural logarithm 
of a number. 
Consider 
calculating LOG 
(4).  

 

 
Figure 1.12 
 
We can see from Excel that LOG (4) = 1.386294 .... (see Figure 
1.12). 
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LOG Returns the log of 
a number to the 
base you specify. 
Consider 
calculating LOG 
(10, 10).  
 

 

Figure 1.13 
 
We can see from Excel that LOG (10, 10) = 1 (see Figure 1.13). 

 

 
LOG10 Returns the base-

10 logarithm of a 
number. Consider 
calculating LOG10 
(10). 
  

Figure 1.14 
 
We can see from Excel that LOG10 (10) = 1 (see Figure 1.14). 

 

 
PI( ) Returns the value 

of  The Excel 
function (PI) will 
return the value of 
(see Figure 1.15). 


 

 

Figure 1.15 
Power Returns the result 

of a number raised 
to a power. 
Consider 
calculating 43. 
 
Figure 1.16 
 

 

This can be written in Excel notation as 4 to the power 3 = 4*4*4. 
We can see from Excel that POWER (4, 3) = 64 (see Figure 1.16). 

 

 
SQRT Returns a positive 

square root. 
Consider 
calculating the 
square root of 16.   

 
Figure 1.17 
 
We can see from Excel that SQRT(16) = 4 (see Figure 1.17). 
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SUM Adds all the 
numbers in a range 
of cells. Consider 
calculating the 
sum of the 
numbers 4, 6, 7 
(see Figure 1.18). 

 

 
Figure 1.18 
 
These numbers have been inserted into Excel in cells C3, C4, and C5 
respectively. We can see from Excel that SUM (C3:C5) = 17. 

 
SUMPRODUCT Multiplies 

corresponding 
components 
in the given 
arrays and 
returns the 
sum of those 
products.  

 
Figure 1.19 
 
Consider calculating the SUMPRODUCT for the two arrays X: 1, 2, 3, 
4, and Y: 3, 2, 3, 2. These numbers have been inserted into Excel in 
cells B4:B7 and C4:C7. We can see from Excel that SUMPRODUCT 
(B4:B7, C4:C7) = 24 (see Figure 1.19). 

 
SUMSQ Returns the sum of the squares of the arguments. Consider 

calculating the SUMSQ for the two numbers 3 and 5. These numbers 
have been inserted into Excel in cells B4:B5. We can see from Excel 
that SUMSQ (B4:B5) = 34 (see Figure 1.20). 
 

 
Figure 1.20 
 
SUMX2MY2 Returns the sum of the difference of squares of corresponding 

values in two arrays, SUMX2MY2 =    22 YX . Consider 

calculating the SUMX2MY2 for the two arrays X: 1, 2, 3, 4 and Y: 3, 2, 
3, 2. These numbers have been inserted into Excel in cells B4:B7 and 
C4:C7. We can see from Excel that SUMX2MY2 (B4:B7, C4:C7) = 4 
(see Figure 1.21). 
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Figure 1.21 
 
SUMX2PY2 Returns the sum of the sum of squares of corresponding values in 

two arrays, SUMX2PY2 =    22 YX . The sum of the sum of 

squares is a common term in many statistical calculations. Consider 
calculating the SUMX2PY2 for the two arrays X: 1, 2, 3, 4 and Y: 3, 2, 
3, 2. These numbers have been inserted into Excel in cells B4:B7 and 
C4:C7. We can see from Excel that SUMX2PY2 (B4:B7, C4:C7) = 56 
(see Figure 1.22). 
 

 
Figure 1.22 
 
SUMXMY2 Returns the sum of squares of differences of corresponding values in 

two arrays, SUMXMY2=   
2

YX . Consider calculating the 

SUMXMY2 for the two arrays X: 1, 2, 3, 4 and Y: 3, 2, 3, 2. These 
numbers have been inserted into Excel in cells B4:B7 and C4:C7. We 
can see from Excel that SUMXMY2 (B4:B7, C4:C7) = 8 (see Figure 
1.23). 
 

 
Figure 1.23 
 

1.2.2 Excel arrays 
 
Excel contains an alternative method of copying formulas. This alternative method is to use 
an array function, which allows a formula to be input once, but be copied to all the cells 
within the array. Consider the problem of calculating the pay for employees who are on a 
different hourly pay rate (Figure 1.24). 
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Figure 1.24 
 
This problem can be solved using the standard method or by using array functions. 
 
Standard solution 
 
In the standard method we multiply the hourly rate by the number of hours worked. For K 
Adamson, input in cell C12 the formula =H5*C5 = €230. For the other members of staff we 
would then copy the formula down from C12 to C15. 
 
Array solution 
 
This problem can be solved using an array formula: ={H5:H8*C5:C8}. This array formula 
multiplies each of the hourly rates in the 4 × 1 array in the range H5:H8 with each of the 
hours worked in the 4 × 1 array in the range C5:C8. This same formula is entered into all cells 
of the array range (C12:C15) as soon as you complete the formula in the active cell C12. 
 
Step 1: Select cells C12 to C15 and type ‘=’ to start the array formula. 
Step 2: Select the range H5:H8 (staff pay rate), and type ‘*’ and select C5:C8 (staff hours). 
Step 3: Press Ctrl + Shift + Enter to complete the formula. Excel will insert the curly brackets { 

} automatically. 
Step 4: Repeat steps 1–3 for weeks 2–4 (arrays). 
 
Figure 1.25 shows the weekly pay for weeks 2–3 after completing the array formulas using 
arrays D5:D12, E5:E12, and F5:F12. 
 

 
Figure 1.25 
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The total pay for each staff member can be calculated using the Excel formula: =SUM (cell 
range). 
 

1.2.3 Excel statistical functions 
 
Excel contains a range of statistical functions that are useful in solving business-related 
problems (see Table 1.2). 
 

Statistical function Description 

AVEDEV function  Returns the average of the absolute deviations of data points 
from their mean 

AVERAGE function  Returns the average of its arguments 

AVERAGEA function  Returns the average of its arguments, including numbers, text, 
and logical values 

AVERAGEIF function  Returns the average (arithmetic mean) of all the cells in a range 
that meet a given criteria 

AVERAGEIFS function  Returns the average (arithmetic mean) of all cells that meet 
multiple criteria 

BETA.DIST function  Returns the beta cumulative distribution function 

BETA.INV function  Returns the inverse of the cumulative distribution function for a 
specified beta distribution 

BINOM.DIST function  Returns the individual term binomial distribution probability 

BINOM.INV function  Returns the smallest value for which the cumulative binomial 
distribution is less than or equal to a criterion value 

CHISQ.DIST function  Returns the cumulative beta probability density function 

CHISQ.DIST.RT function  Returns the one-tailed probability of the chi-square distribution 

CHISQ.INV function  Returns the cumulative beta probability density function 

CHISQ.INV.RT function  Returns the inverse of the one-tailed probability of the chi-square 
distribution 

CHISQ.TEST function  Returns the test for independence 

CONFIDENCE.NORM 
function  

Returns the confidence interval for a population mean 

CONFIDENCE.T function  Returns the confidence interval for a population mean, using a 
Student's t distribution 

CORREL function  Returns the correlation coefficient between two data sets 

COUNT function  Counts how many numbers are in the list of arguments 

COUNTA function  Counts how many values are in the list of arguments 

COUNTBLANK function  Counts the number of blank cells within a range 

COUNTIF function  Counts the number of cells within a range that meet the given 
criteria 

COUNTIFS function  Counts the number of cells within a range that meet multiple 
criteria 

COVARIANCE.P function  Returns covariance, the average of the products of paired 
deviations 

COVARIANCE.S function  Returns the sample covariance, the average of the products 
deviations for each data point pair in two data sets 

DEVSQ function  Returns the sum of squares of deviations 

EXPON.DIST function  Returns the exponential distribution 

F.DIST function  Returns the F probability distribution 

F.DIST.RT function  Returns the F probability distribution 

F.INV function  Returns the inverse of the F probability distribution 

http://office.microsoft.com/en-us/excel-help/redir/HP010342190.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342191.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342192.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010342193.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010342194.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335669.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335670.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335671.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335677.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010336225.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335672.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010338705.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335673.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335674.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335675.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335675.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010345277.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342332.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342338.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342344.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342345.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342346.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010342347.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335676.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010345289.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342425.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335678.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010338706.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335679.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010338707.aspx?CTT=5&origin=HP010342656
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F.INV.RT function  Returns the inverse of the F probability distribution 

F.TEST function  Returns the result of an F test 

FISHER function  Returns the Fisher transformation 

FISHERINV function  Returns the inverse of the Fisher transformation 

FORECAST function  Returns a value along a linear trend 

FREQUENCY function  Returns a frequency distribution as a vertical array 

GAMMA.DIST function  Returns the gamma distribution 

GAMMA.INV function  Returns the inverse of the gamma cumulative distribution 

GAMMALN function  Returns the natural logarithm of the gamma function, Γ(x) 

GAMMALN.PRECISE 
function  

Returns the natural logarithm of the gamma function, Γ(x) 

GEOMEAN function  Returns the geometric mean 

GROWTH function  Returns values along an exponential trend 

HARMEAN function  Returns the harmonic mean 

HYPGEOM.DIST function  Returns the hypergeometric distribution 

INTERCEPT function  Returns the intercept of the linear regression line 

KURT function  Returns the kurtosis of a data set 

LARGE function  Returns the k-th largest value in a data set 

LINEST function  Returns the parameters of a linear trend 

LOGEST function  Returns the parameters of an exponential trend 

LOGNORM.DIST function  Returns the cumulative lognormal distribution 

LOGNORM.INV function  Returns the inverse of the lognormal cumulative distribution 

MAX function  Returns the maximum value in a list of arguments 

MAXA function  Returns the maximum value in a list of arguments, including 
numbers, text, and logical values 

MEDIAN function  Returns the median of the given numbers 

MIN function  Returns the minimum value in a list of arguments 

MINA function  Returns the smallest value in a list of arguments, including 
numbers, text, and logical values 

MODE.MULT function  Returns a vertical array of the most frequently occurring or 
repetitive values in an array or range of data 

MODE.SNGL function  Returns the most common value in a data set 

NEGBINOM.DIST function  Returns the negative binomial distribution 

NORM.DIST function  Returns the normal cumulative distribution 

NORM.INV function  Returns the inverse of the normal cumulative distribution 

NORM.S.DIST function  Returns the standard normal cumulative distribution 

NORM.S.INV function  Returns the inverse of the standard normal cumulative 
distribution 

PEARSON function  Returns the Pearson product moment correlation coefficient 

PERCENTILE.EXC function  Returns the k-th percentile of values in a range, where k is in the 
range 0..1, exclusive 

PERCENTILE.INC function  Returns the k-th percentile of values in a range 

PERCENTRANK.EXC 
function  

Returns the rank of a value in a data set as a percentage (0..1, 
exclusive) of the data set 

PERCENTRANK.INC 
function  

Returns the percentage rank of a value in a data set 

PERMUT function  Returns the number of permutations for a given number of 
objects 

POISSON.DIST function  Returns the Poisson distribution 

PROB function  Returns the probability that values in a range are between two 

http://office.microsoft.com/en-us/excel-help/redir/HP010335680.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335681.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342528.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342529.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342532.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342543.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335682.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335683.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342549.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010367224.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010367224.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342551.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342562.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342566.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335684.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342626.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342644.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342646.aspx?CTT=5&origin=HP010342656
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http://office.microsoft.com/en-us/excel-help/redir/HP010365165.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342681.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342682.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342685.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342692.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342693.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010345299.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335686.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335688.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335689.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335690.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335691.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335692.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342758.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010345439.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335693.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010345484.aspx?CTT=5&origin=HP010342656
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http://office.microsoft.com/en-us/excel-help/redir/HP010335694.aspx?CTT=5&origin=HP010342656
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Davis & Pecar: Business Statistics Using Excel 2e 
Numerical Skills Revision 

 
 

14 

© Oxford University Press, 2013. All rights reserved. 

limits 

QUARTILE.EXC function  Returns the quartile of the data set, based on percentile values 
from 0..1, exclusive 

QUARTILE.INC function  Returns the quartile of a data set 

RANK.AVG function  Returns the rank of a number in a list of numbers  

RANK.EQ function  Returns the rank of a number in a list of numbers 

RSQ function  Returns the square of the Pearson product moment correlation 
coefficient 

SKEW function  Returns the skewness of a distribution 

SLOPE function  Returns the slope of the linear regression line 

SMALL function  Returns the k-th smallest value in a data set 

STANDARDIZE function  Returns a normalized value 

STDEV.P function  Calculates standard deviation based on the entire population  

STDEV.S function  Estimates standard deviation based on a sample 

STDEVA function  Estimates standard deviation based on a sample, including 
numbers, text, and logical values 

STDEVPA function  Calculates standard deviation based on the entire population, 
including numbers, text, and logical values 

STEYX function  Returns the standard error of the predicted y-value for each x in 
the regression 

T.DIST function  Returns the Percentage Points (probability) for the Student’s t 
distribution 

T.DIST.2T function  Returns the Percentage Points (probability) for the Student’s t 
distribution 

T.DIST.RT function  Returns the Student's t distribution 

T.INV function  Returns the t-value of the Student's t distribution as a function of 
the probability and the degrees of freedom 

T.INV.2T function  Returns the inverse of the Student's t distribution 

TREND function  Returns values along a linear trend 

TRIMMEAN function  Returns the mean of the interior of a data set 

T.TEST function  Returns the probability associated with a Student's t test 

VAR.P function  Calculates variance based on the entire population 

VAR.S function  Estimates variance based on a sample 

VARA function  Estimates variance based on a sample, including numbers, text, 
and logical values 

VARPA function  Calculates variance based on the entire population, including 
numbers, text, and logical values 

WEIBULL.DIST function  Returns the Weibull distribution 

Z.TEST function  Returns the one-tailed probability-value of a z-test 

 
1.2.4 Excel 2010 Analysis ToolPak 

 
In addition to the many functions that are built into Excel a range of additional functions is 
provided by the Data Analysis menu. As the Analysis ToolPak is provided free with Excel, 
you already have it on your computer.  To install it and make its functions available in your 
Excel workbooks: 
 
1. Select File 
2. Select Add-Ins 
3. Select Manage Excel Add-Ins in the selection box and click Go 
4. Select Analysis ToolPak 

http://office.microsoft.com/en-us/excel-help/redir/HA010345346.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335696.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010345377.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335687.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342863.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342901.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342903.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342904.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342919.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335772.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335698.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342922.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342924.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342925.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010338712.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335699.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335706.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HA010343057.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335700.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342965.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010342968.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335701.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335703.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335702.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010343004.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010343006.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335704.aspx?CTT=5&origin=HP010342656
http://office.microsoft.com/en-us/excel-help/redir/HP010335705.aspx?CTT=5&origin=HP010342656
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5. Click OK. 
 
Excel will now create a new menu called Data Analysis which can be accessed via Data > 
Data Analysis.  
 
Figure 1.25b illustrates the Data 
Analysis menu. 

 
Figure 1.25b 
 
Data Analysis will allow a range of data analysis tools to be available for data analysts 
including: 
 
1. Anova: Single Factor 
2. Anova: Two-Factor with Replication 
3. Anova: Two-Factor Without Replication 
4. Correlation 
5. Covariance 
6. Descriptive Statistics 
7. Exponential Smoothing 
8. F-Test Two Sample for Variance 
9. Fourier Analysis 
10. Histogram 
11. Moving Average 
12. Random Number Generation 
13. Rank and Percents 
14. Regression 
15. Sampling 
16. t-Test: Paired Two Sample for Means 
17. t-Test: Two-Sample Assuming Equal Variances 
18. t-Test: Two-Sample Assuming Unequal Variances 
19. Z-Test: Two-Samples for Mean. 
 

1.3 Excel financial functions 
 

Excel contains a number of functions that allow the calculation of a number of financial 
measures. In many circumstances it is important for individuals and organizations to 
compare different investments to maximize the potential return, for example if offered, 
would you accept €5000 now or €5000 in 6 months? In an ideal world the €5000 now would 
be worth exactly the same value in 6 months. Unfortunately, we do not live in the ideal world 
and the original €5000 would be reduced owing to the effect of inflationary changes in the 
value of money, for example inflation. To counteract this inflationary effect banks (and other 
financial institutions) will pay for people, or institutions, to invest their money and will 
charge people, or institutions, for borrowing money. The online numeracy workbook contains 
information on the following topics: commission, hire purchase, bank loans, profit and loss, 
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discounting, and value added tax (VAT). This section will focus on calculating financial 
statistics involving simple interest, compound interest, increasing the sum invested, sinking 
funds or future value of an ordinary annuity, the concept of present value, trust funds and 
loan repayments or present value of an ordinary annuity, and the present value of a stream of 
earnings. 

 
1.3.1 Simple interest 

 
If you borrow money from a bank or building society, you will be charged interest on the 
amount of money you borrow. The sum of money that you borrow is called the principal (P). 
The time (T) over which you borrow the money is given in years, for example 2 years 6 
months, must be converted to 2.5 years or 2 1/2 years. The rate (R) at which you borrow the 
money is given as a percentage, for example 5% means that £5 will have to be repaid on every 
£100 that you borrow. The simple interest (SI) which you pay can be calculated by using the 
following formula: 
 

100

PRT
SI           (1.1) 

 
Another quantity, which is sometimes given is called the amount, where amount = principal 
+ simple interest. 
 
Example 1.8 
 
If the bank paid 8% p.a. on deposits, then a deposit of £250 left in the bank for 4 years would 
earn 
 

SI = 
100

4*8*250
  = £80 

 
Before we examine the implications of this calculation it will be convenient to modify it 
somewhat.  Rather than expressing the rate as a percentage, let us instead express it as a 
proportion r.  To do this, we divide the percentage rate by 100. So, for example if R = 8 % then 
r = 8/100 = 0.08.  Our formula for calculating interest now becomes: 
 

SI = rTP           (1.2) 
 
From now on, we shall use ‘r’ as the rate of interest.  Of course, this would in no way affect 
the result of our calculation: SI = 250*4*0.08 = £80. Whichever way we express the rate of 
interest, we still predict that £250 deposited for 4 years at 8% per annum would earn us £80.  
But is this figure correct?  We would earn £80 only if we withdrew the interest each year.  
Over the four years we would have earned what is called simple interest. The Excel 
spreadsheet solution is given in Figure 1.26. 
 
Initial data:  P = Cell C5 T = Cell C6 R = Cell C7 
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Figure 1.26 
 
Calculations: 
 
r = Cell F5 Formula =C7/100 
SI = Cell F6 Formula =C5*C6*F5 

 
Student exercise 
 
X1.2 
 
(a) Find the simple interest (SI) on £700 at 5% for 3 years. 
(b) Find SI on £500 at 2.5% for 3 years. 
(c) Find SI on £650 at 3% for 2 years 6 months. 
(d) Find the rate if the principal is £1000, the time is 6 years, and the SI is £200. 
(e) Find the time if the SI on £440 at 8% per annum is £88. 
(f) If the SI on an amount of money is £30 and the rate is 6% over 6 months, what is the amount 

of money? 
 
1.3.2 Compound interest 

 
But suppose we did not withdraw our interest from the bank.  If this is so, then the interest on 
deposit would itself earn interest. We would then be earning what is called compound 
interest.  
 
Example 1.9 
 
Let us now compare the two methods of earning interest on a year-by-year basis. 
 

Year 
Simple interest Compound interest 

Deposit (£) Interest (£) Deposit (£) Interest (£) 

1 250 250 * 0.08 = 20 250 250 * 0.08 = 20 

2 250 250 * 0.08 = 20 270 270 * 0.08 = 21.60 

3 250 250 * 0.08 = 20 291.60 291.60 * 0.08 = 23.33 

4 250 250 * 0.08 = 20 314.93 314.93 * 0.08 = 25.19 

Total interest earned (£) 80  90.12 

Table 1.2 
 
From Table 1.2, £250 earns £90.12 of interest over the 4 years of the investment. Therefore, the 
investment is now worth £340.12. So we see that there is a considerable difference between 
the two methods. Compound interest is the method that is invariably used in the business 
world; you would be well-advised to forget all about simple interest.  If we are going to 
calculate compound interest on a year-to-year basis, then the calculation will be tedious to say 
the least. What we require is a formula for compound interest; to obtain this we shall use our 
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example, though this time from a slightly different angle. We shall calculate the value of the 
deposit at the end of each year if £P is invested at an interest rate r and left for n years. The 
value of the deposit at the end of the year equals the value of the deposit at the beginning of 
the year plus the interest earned during the year. So if we call S the sum of the deposit after n 
years then: 
 

S = P(1 + r)n         (1.3) 
 
And the total interest earned would be: 
 

 I = P(1+r)n  -  P         (1.4) 
 
In Excel, the FV function returns the future value of an investment based on an interest rate 
and a constant payment schedule. The Excel function is FV (interest_rate, number_payments, 
payment, PV, Type) where: 
 

 interest_rate is the interest rate for the investment; 

 number_payments is the number of payments for the annuity; 

 payment is the amount of the payment made each period; 

 pv is optional. It is the present value of the payments. If this parameter is omitted, the 
FV function assumes PV to be 0; 

 type is optional. It indicates when the payments are due. Type can be one of the 
following values: 0 (payments are due at the end of the period (default)) and 1 
(payments are due at the beginning of the period). 

 
The term S in the equation is called the future value of an investment based on an interest rate 
and a constant payment schedule. It is important to remember that Excel follows the Cash 
Flow Sign Convention. This is simply a way of keeping the direction of the cash flow straight. 
Cash inflows are entered as positive numbers and cash outflows are entered as negative 
numbers. 
 
Example 1.10 
 
If we reconsider Example 1.9 then we have: 
 

Excel solution 
= FV (interest_rate, number_payments, payment, PV, Type) 
 
Where: 

 interest_rate = 8% per annum; 

 number_payments = 4; 

 payment = 0; 

 pv = –250. The pv is negative in the Excel function as we have deposited £250 (cash 
outflow); 

 type = 1. The payment is made at the beginning of the period. 

 
Substituting these values into Excel then the future value is £340.12 after 4 years. This can be 
reproduced by directly substituting the values into the FV function in Excel =FV (8%, 4, 0, –
250, 1) = £340.12 (see Figure 1.27). 
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Figure 1.27 
 

Interpretation 
The future value of £250 invested for 4 years at 8% per annum is £340.12. This represents a 
cash inflow to the investor of £340.12. 

 

Note: manual solution 
Now let us repeat our earlier calculation using equation (1.4) to calculate S. 

In Example 1.28, P = £250, n = 4 yrs, and R = 8%. Then, S = 250*(1.08)4 = £340.125. 

 
Example 1.11 
 

Consider the future value of an investment where you deposit €5000 into a savings account 
that earns 7.5% annually. You are going to deposit €250 at the beginning of the month, each 
month, for 2 years. If we substitute these values into the FV function we obtain S = FV 
(interest_rate, number_payments, payment, PV, Type) = FV (7.5%/12, 2*12, -250, -5000, 1) = 
€12298.46. The future value of this investment is €12298.46 after 2 years. 
 
Substituting these values into Excel then the future value is €12298.46 after 2 years. This can 
be reproduced by directly substituting the values into the FV function in Excel = FV (7.5%/12, 
2*12, -250, -5000, 1) = €12298.46 9 (see Figure 1.28). 
 

 
 

Excel solution 
= FV (interest_rate, number_payments, payment, PV, Type) 
 
Where: 

 interest_rate = 7.5/12% per month, as each payment is made monthly; 

 number_payments = 2*12 months, as 12 payments per year over 2 years; 

 payment = –€250. Payment of €250 at the beginning of each month (cash outflow); 

 pv = –€5000. The pv is negative in the Excel function as we have deposited €5000 
(cash outflow); 

 type = 1. The payment is made at the beginning of the period. 

 

Interpretation 
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The future value of an investment of €5000 invested at 7.5% with €250 deposited at the 
beginning of the month for 2 years is €12,298.46. This represents a cash inflow to the investor 
of £12,298.46. 

 

Note 
 
Microsoft Excel has a range of financial functions to enable the calculation of key financial 
measures, including: 
 

 the NPER() function calculates the number of periods of an investment or a loan =NPER() 
function = NPER(interest_rate, payment, PV, FV, Type); 

 the PMT() function is used to calculate the regular payment of a loan or an investment 
=PMT(interest_rate, number_payments, PV, FV, Type); 

 the PV() function calculates the total amount that a future investment is worth currently 
=PV(interest_rate, number_payments, payment, FV, Type); 

 the RATE() function is used to calculate the interest applied on a loan or an investment 
=RATE(number_payments, payment, PV, FV, Type, Guess). Note that the Guess 
argument is rarely required and is optional. In most cases, you can just leave it out. It is 
included for those times (only when dealing with annuities) when there are two or more 
solutions to the problem. Typically, this only happens when you are dealing with uneven 
cash flows and there are sign changes in the cash flow stream. It can occasionally happen 
in annuity problems, when the FV has a different sign than PMT; 

 the NPV() function uses a series of cash flows to calculate the present value of an 
investment =NPV(interest_rate, Value1, Value2 ...); 

 the IPMT() function is used to calculate the amount paid as interest on a loan during a 
period of the lifetime of a loan or an investment =IPMT(interest_rate, period, 
number_payments, PV, FV, Type), where the period specifies the year you want to find 
out the interest earned in. 

 
1.3.3 Increasing the sum invested 
 

So far, we have examined how an initial deposit would grow if it earned compound interest.  
But suppose we added to the amount deposited at the end of each year.   Specifically, 
suppose we deposited £1000 on the first of January of a certain year, and decided to deposit 
£100 at the end of each year. If interest is compounded at 10% p.a., then we can use equation 
(1.1) to deduce the sum at the end of each year, as follows: 
 

sum on deposit at the end of the first year is 
1000(1+0.1) + 100 

 
sum on deposit at the end of the second year is 

1000(1+0.1)2 + 100(1+0.1) + 100 
 

sum on deposit at the end of the nth year is 
1000(1+0.1)n + 100(1+0.1)n-1 + 100(1+0.1)n-2 + ........+100 

 
If we generalize the quantities, then we can derive a formula to solve problems like this 
swiftly and efficiently. If we let P be the initial deposit, r the interest rate and a the amount 
that we deposit at the end of each year, then after n years the sum available would be S = P(1 
+ r)n + a(1 + r)n-1 + a(1 + r)n-2 +.........+ a. Now it can be shown that this expression is 
equivalent to 
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S =  
 

r

ar1a
r1P

n
n 
        (1.5) 

 
Example 1.12 
 
Suppose we deposit £20,000 at the beginning of a year at 5% p.a. compound. We withdraw 
£2000 at the end of each year. What would be the sum available after four years? Excel can be 
used to solve this problem by making use of the FV function. 
 
Substituting these values into Excel the sum after 4 years will be £15,690. This can be 
reproduced by directly substituting the values into the FV function in Excel = FV 
(interest_rate, number_payments, payment, PV, Type) = FV (5%, 4, 20000, -2000, 0) = £15689 
(see Figure 1.29). 
 

 
Figure 1.29 
 

Excel solution 
 
= FV (interest_rate, number_payments, payment, PV, Type) 
 
Where: 

 interest_rate = 5% per annum; 

 number_payments = 4 years; 

 payment = 2000. The value is positive as we remove £2000 at the end of the year (cash 
inflow); 

 pv = –20000. The pv is negative in the Excel function as we have deposited €20,000 
(cash outflow); 

 type = 0. The payment is made at the end of the period. 

 

Interpretation 
The sum after 4 years will be £15,690. 

 

Note: manual solution 
 

S =  
 

r

ar1a
r1P

n
n 
  with P = £20000, r = 0.05, a = -£2000, and n = 4. 

 

S =  
 

0.05

2000)(1.05*2000(
1.0520000

4
4 
  = 

0.05

2000)(1.2155*2000
1.2155*20000


  

 
S = 24310 – 8620 = £15,690. 
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Sum available after 4 years is £15,690. 

 
1.3.4 Sinking funds or future value of an ordinary annuity 
 

We will now suppose that the accountant is instructed to set aside a sum of money at the end 
of each year to replace an asset.  Using formula (1.5) with P = 0 (problem involves zero initial 
investment) gives 
 

S = 
 

r

ar1a
n


        (1.6) 

 
If we now make a the subject of this formula, we will have an expression telling us how much 
we must set aside at the end of each year to achieve a specified sum S. 
 

a = 
  1r1

rS
n


         (1.7) 

 
We have derived what is called the sinking fund formula (final payment at start of year n). 
 
Example 1.13 
 
Suppose a machine is expected to last 8 years and its replacement price is estimated at £5000.  
What annual provision must be made to ensure sufficient funds are available if money can be 
invested at 8% per annum? Excel can be used to solve this problem by making use of the FV 
function. 
 
Substituting these values into Excel then an annual deposit £470.07 will need to be made at 
the end of the year for 8 years. Excel solution is illustrated in Figure 1.30. 
 

 
Figure 1.30 
This can be reproduced by directly substituting the values into the PMT function in Excel = 
PMT (interest_rate, number_payments, PV, FV, Type) = FV (5%, 4, 0, -5000, 0) = £470.07. 
 

Excel solution 
=PMT(interest_rate, number_payments, pv, fv, type) 
 
Where: 

 interest_rate = 8% per annum; 

 number_payments = 8 years; 

 pv = 0. The pv is zero in the Excel function since we start with zero initial investment; 

 fv = £5000. The fv is positive in the Excel function as we will remove the  £5000 (cash 
inflow); 
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 type = 0. The payment is made at the end of the period. 

 

Interpretation 
Annual deposit £470.07 will need to be made at the end of the year for 8 years. The value is a 
negative number in the Excel solution indicating a cash outflow of £470.07 per month. 

 

Note: manual solution 
 
1. Payment ‘a’ at the end of the year 
 
Using equation (1.7): 
 

a = 
  11.08

5000*0.08
8


 = 
1...1.85093021

400


 =  £470.09 to the nearest penny 

 
So, £470.09 deposited at the end of the year would be sufficient to yield the required sum of 
£5000. 
 
2. Payment ‘a’ at start of the year 
 
But suppose (as is more likely) the firm wishes to start the fund now and add to it at annual 
intervals then formula (1.7) will not do. We will have to use the expression: 
 

S = a(1+r)n + a(1+r)n-1 + a(1+r)n-2 +..........+ a(1+r) 
 
Now it can be shown that this expression is equal to: 
 

S = 
 

r

r)(1r1
a

1n




        (1.8) 

 
And, again, re-arranging this formula to make ‘a’ the subject: 
 

a = 
  r)(1r1

rS
1n




        (1.9) 

 
1.3.5 The concept of present value 
 

Suppose you were offered the choice of receiving £1000 now or £1000 in 12 months—which 
would you choose? It is almost certain that you would take the money now, even if you had a 
cast iron guarantee of receiving the money in the future. It would appear that we have strong 
preference for holding cash now against receiving cash in the future; economists call this 
preference 'liquidity preference'. Now why is this preference so universally held? Almost 
certainly, inflation will have something to do with it. After all, if prices are rising then £1000 
in 1 year will buy less than it will now, and so it will have less value than it has now. During 
inflation, then, it would make more sense to take the £1000 now. But suppose we had stable 
prices then we would still almost certainly choose to take the money now. Why? The great 
advantage of taking the money now is that it can be invested and earn interest. Our £1000 
invested now at 10% would grow to £1000*(1.1) = £1100 in one year and to £1000 *(1.1)2 = 
£1210 in two years Given stable prices, then, we should be indifferent between £1000 now, 
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£1100 in one year’s time and £1210 in two years. In other words, £1000 receivable today has 
the same value as £1100 receivable in one year and £1210 receivable in two years. 
 
So we can now see why we would prefer the £1000 now: if £1000 now is worth £1100 in one 
year’s time, it follows that £1000 in one year's time has a present value of less than £1000. We 
have introduced a very important concept—that of present value; this concept needs defining 
carefully. The present value of a sum of money receivable in the future is the sum you would 
be prepared to accept now, rather than have to wait for it. We use the interest-earning 
capacity of money to enable us to calculate the present value. As £1000 invested at 10% p.a. 
would grow to £1100 in one year's time we would say that £1100 in one year’s time has a 
present value of £1000. We reduce (or discount) the value of a sum receivable in the future to 
find its present value, and the discount factor that we use to do this is the current rate of 
interest.  How can we do this? 
 
Example 1.14 
 
What is the present value of £1000 receivable in 2 years if money can be invested at 10% p.a. 
compound? Excel can be used to solve this problem by making use of the PV function. 
 
Substituting these values into Excel then the present value is £826.45. This can be reproduced 
by directly substituting the values into the PMT function in Excel = PV(10%,2,0, - 1000,0) = 
£826.45 (see Figure 1.31). 
 

 
Figure 1.31 
 

Excel solution 
=PV(interest_rate, number_payments, payment, fv, type) 
 
Where: 

 interest_rate = 10% per annum; 

 number_payments = 2 years; 

 payment = 0; 

 fv = £1000. The fv is positive in the Excel function since we will remove the £1000 
(cash inflow); 

 type = 0. The payment is made at the end of the period. 

 

Interpretation 
The present value is £826.45. We require to invest £826.45 now to achieve £1000 in two years. 

 
So £1000 receivable in 2 years has a present value of £826.45 now at the current interest rate it 
would grow to £1000 in two years. We should be indifferent between receiving £1000 in 2 
years and £826.40 now. 
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Note: manual solution 
 
Formula (1.3) can be used to calculate how a sum invested now would grow under 

compound interest S = P (1 + r)n. If S is the sum receivable in the future, then P must be its 
present value. 
 

P = 
 nr1

S


 = S (1 + r)-n       (1.10) 

 

The quantity (1 + r)-n is the discounting factor reducing the value of the sum. 
 
For Example 1.14: 
 

 S = £1000, R = 10 % p.a., r = 0.1, n = 2 
 

P = S (1 + r)-n = 1000*(1.1)-2 = 1000*0.826446281...... = £826.45. 

 
1.3.6 Trust funds and loan repayments or present value of an ordinary annuity 
 

Let us suppose that we deposit a certain sum of money now, and from this we wish to 
withdraw at the end of each year a fixed amount.  We will continue to withdraw until 
nothing is left on deposit. In equation (1.5) the terminal sum S would be zero and, because we 
are withdrawing, ‘a’ would be negative, therefore we can rewrite formula (1.5) as 
 

P=  
 

r

r11
a

n


       (1.11) 

 

a=  
  n

r11

rP



        (1.12) 

 
Example 1.15 
 
A father decided to set up a trust fund for his son. He requires the fund to pay him £2000 per 
year for the next 10 years. How much will this fund cost him if money can be invested at 10% 
p.a. compound? This problem involves finding P, the initial investment, so equation (1.11) is 
the one required. Excel can be used to solve this problem by making use of the PV function. 
 
Substituting these values into Excel then an initial investment of £12,289.13 is required to be 
made at the end of the year for 10 years. This can be reproduced by directly substituting the 
values into the PMT function in Excel = PV(10%,10,-2000, 0,0) = £12,289.13 (see Figure 1.32). 
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Figure 1.32 
 

Excel solution 
 
=PV(interest_rate, number_payments, payment, fv, type) 
 
Where: 
 

 interest_rate=10% per annum; 

 number_payments = 10; 

 payment = £2000. The value is positive as you will remove (cash inflow) £2000 at the end 
of every year for 10 years; 

 fv = £0. The fv is zero at the end of the 10 years; 

 Type = 0. The payment is made at the end of the period. 

 

Interpretation 
An initial investment of £12,289.13 is required to be made at the end of the year for 10 years. 

 

Note: manual solution 
 
From equation (1.11): 
 

P= 
 

r

r11
a

n


 = 
 

0.1

0.111
2000

10


  = 12289.13 

 
1.3.7 The present value of a stream of earnings 

 
Let us suppose that we have been promised £1000 in 1 year, £2000 in 2 years, £4000 in 3 years, 
and £3000 in 4 years.  We would call this a stream of earnings and if we wished to find the 
present value of such a stream we would find the sum of the individual present values. If the 
current rate of interest is 12%, then the present value would be: 
 

P = 1000(1.12)-1  +  2000(1.12)-2  +  4000(1.12)-3 +                     +  3000(1.12)-4 
 
Excel can be used to solve this problem by making use of the NPV function. 
 
Example 1.16 
 
Consider the problem where we have been promised £1000 in 1 year, £2000 in 2 years, £4000 
in 3 years, and £3000 in 4 years.  The interest rate is 12% and the present value can be 
calculated using the Excel NPV function. 
 
Substituting these values into Excel then the net present value would be £7240.92. This can be 
reproduced by directly substituting the values into the NPV function in Excel = NPV (12%, 
C8:C11) = £7240.92 (see Figure 1.33). 
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Figure 1.33 
 

Excel solution 
 
=NPV(interest_rate, Range Reference) 
 
Where: 
 

 interest_rate=12% per annum; 

 range reference = value 1, value 2, ….. are 1 to 29 payments and income, equally spaced 
in time and occurring at the end of each period. 

 

Interpretation 
The net present value would be £7240.92. 

 
So the stream of earnings has a present value of £7240.92. In other words, if we deposited 
£7240.92 now at 12% p.a. then we could draw £1000 at the end of the first year, £2000 at the 
end of the second year, £4000 at the end of the third year, and £3000 at the end of the fourth 
year. The value of the deposit would then be zero (you should use equation (1.3) to prove this 
yourself). So if you were offered an asset, which yielded the above stream of earnings and the 
current interest rate, was 12% p.a., then you should be prepared to pay £7241.10 for it. Now it 
is perfectly possible to have a constant stream of earnings; an asset that yields a constant 
stream is called an annuity.  We could use the same method as illustrated earlier to calculate 
the present value of an annuity, but it would be easier to use equation (1.11), which would 
give exactly the same results. 
 

Note: manual solution 
 
In general the net present value formula can be written as: 
 







n

1i
i

i

rate)(1

values
NPV        (1.13) 

 
It is convenient to perform this calculation in a tabular form: 
 

Year Earning (£) Discount factor 

(1.12)-n 

Present value 
(£) 

1 1000 0.8930 892.86 

2 2000 0.7972 1594.39 

3 4000 0.7118 2847.12 
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4 3000 0.6355 1906.55 

  P = 7240.92 

 
The NPV investment begins one period before the date of the value1 cash flow and ends with 
the last cash flow in the list. The NPV calculation is based on future cash flows. If your first 
cash flow occurs at the beginning of the first period, the first value must be added to the NPV 
result, not included in the values arguments. NPV is also related to the IRR function (internal 
rate of return). IRR is the rate for which NPV equals zero: NPV(IRR(...), ...) = 0. Note: NPV is 
similar to the PV function (present value). The primary difference between PV and NPV is 
that PV allows cash flows to begin either at the end or at the beginning of the period. Unlike 
the variable NPV cash flow values, PV cash flows must be constant throughout the 
investment. 

 
1.3.8 Compound annual growth rate 
 

The compound annual growth rate (CAGR) describes the rate at which an investment or 
expenditure would have grown if it grew during a period of time at a steady rate. Thus, if the 
cost of electricity was €5000 in 2004 and 3 years later was €10,000, then its spending grew 
100%. This is the growth for the three years but what is the growth per year? Excel allows the 
calculation of the CAGR by making use of the Rate and XIRR functions. 
 
Example 1.17 
 
Consider the problem of calculating what constant growth rate results in sales Figures 
growing from €18,718 to €35,678 during the 5-year period. To calculate this value we will use 
the Rate function in Excel. 
 

Period 1 2 3 4 5 

Sales (€) 18718 22861 28142 30218 35678 

 
Applying the Rate function we have Rate =RATE (4,0,C5,-C9,0) (see Figure 1.34). 
 

 
Figure 1.34 
 

Excel solution 
=RATE(number_payments, payment, pv, fv, type) 
 
Where: 

 number_payments = 4 – 4 payments after initial payment; 

 payment = 0; 
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 pv = 18718; 

 fv = - 35678; 

 type = 0. 

 

Interpretation 
The compound annual growth rate of 17.5% will result in €18,718 to €35,678 during the 5-
year period. 

 
Example 1.18 
 
Consider the problem of calculating the compound annual growth rate that consists of an 
initial expenditure of €4500 and results in a series of interest payments on the dates specified 
in the following table. 
 

Date 21/2/2008 5/4/2008 22/8/2008 1/10/2008 1/2/2009 

Payment (€) -4500 3200 2250 4850 1750 

 
The CAGR can be calculated for this problem using the Excel function XIRR. 
 

CAGR = XIRR(B6:B10,C6:C10) 
 
From Figure 1.35 we have the compound annual growth rate of 11.7%. 
 

 
 

Excel solution 
 = XIRR(B6:B10,C6:C10). 

 

Interpretation 
Compound annual growth rate 11.7%. 

 

Note 
1. The Rate function cannot be used for this problem as it requires regular investment (or 

expenditure) periods for payments. 
2. The XIRR function requires that at least one value must be positive and one must be 

negative. 

 
Student exercises 
 
X1.3 
 
(a) Calculate the compound interest on £3000 invested for 2 years at 6% per annum. 
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(b) Calculate the amount when £5000 is invested for 2 years at 8% per annum compound interest. 
(c) Suppose £9500 is invested on the first of January of a certain year at 12% compound and £800 

is withdrawn at the end of each year. How much would remain after 12 years? 
(d) A machine costing £12,500 now will need replacing in 6 years. 

(a) Estimate its replacement price if the rate of inflation is 11% p.a. 
(b) How much must be set aside  

(i) at the end of each year 
(ii) at the beginning of each year  

to replace the machine, if money can be invested at 9% p.a.? 
(e) Find the present value of £100 received in 2 years if the interest rate is 12%. 
(f) Which is the greatest sum of money if the interest rate is 14%: (a) £1500 received in 3 years or 

(b) £2000 received in 5 years? 
(g) If money can be invested at 9% p.a., how much must be invested now to yield an income of 

£5000 per year, paid at the end of each year for eight years? 
(h) Suppose £6500 is borrowed at 18% p.a. compound. Find the annual repayment necessary to 

pay off the loan in 12 years. 
(i) Given a discount rate of 14% p.a., find the present value of an annuity which yields: (a) £650 

per year for 8 years and (b) £650 per year in perpetuity. 
(j) A machine costs £150,000 and its estimated running costs over its life of 5 years are given in 

the table. Assume all running costs are paid at the end of each year and that money can be 
invested at 12% p.a. compound. 

 
(a) How much must be set aside to cover 

running costs? 
(b) How much must be set aside to cover 

running costs and replace the 
machine? 

Year Running costs 

1 1250 

2 2250 

3 3000 

4 3100 

5 3200 
 

 

1.4 Coordinate geometry 
 
In the next chapter Microsoft Excel will be used to create a range of graphs that can be used to 
help to visualize data, for example bar charts, pie charts, histograms, and scatter plots. In this 
section we will explore the concept of coordinate geometry and how Excel can be used to plot 
algebraic relationships between two variables in the form y = mx + c. Before we do this we 
now need to understand the concept of a coordinate of a point and the Excel method we can 
use to plot a series of points. This section will then conclude by looking at equations of the 
form y = mx + c, and the Excel method to calculate the terms ‘m’ and ‘c’ in the equation.  
 

1.4.1 The coordinates of a point 
 
The coordinates of any point can be written as an ordered pair (x, y). 
 
Example 1.19 
 
Point P in Figure 1.36 has coordinates (2, 3). Its horizontal distance along the x axis from the 
origin 0 is 2 units so the x coordinate is 2. 
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Its vertical distance along the y axis from the origin 0 is 3 units so the y coordinate is 3. 
Remember the x coordinate is always written first. Often, points have one or both coordinates 
that are negative: 
 

 positive values of x are to the right of the origin; 

 negative values of x are to the left of the origin; 

 positive values of y are upwards from the origin; 

 negative values of y are downwards from the origin. 
 

Student exercises 
 
X1.4 
 

Use the coordinate graph (Figure 1.37)  to 
complete this list: 
 

 P is (-3, 1); 

 Q is (); 

 R is (); 

 S is (); 

 T is (). 
 

 
 
1.4.2 Excel and plotting straight line graphs from an equation 

 
If we are given an equation of the form y = mx + c (e.g. y = 2x – 3) and calculate values of y 
for a range of x values then we will find if we plot the points onto a graph that a straight line 
will fit through every coordinate point (x. y). Any values of x can be chosen to draw the 
graph, but it is best to choose x values that are not too large or too small. To illustrate this 
concept consider Example 1.20, where y = 2x – 3. 
 
Example 1.20 
 
If we are given a linear equation, such as y = 2x - 3, we can draw the graph of this equation 
and it will be a straight line (linear). Any values of x can be chosen to draw the graph, but it is 
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best to choose x values that are not too large or too small. In this case we will choose values x 
from –3 to + 3.  
 
Figure 1.38 illustrates the method used to input a range of x values (–3, –2, –1, 0, 1, 2, 3) and 
the calculation of the value of y at each value of x. For example, when x equals 2 the value of 
y = 2x – 3 = 2*2 - 3 = 4 – 3 = 1. 
 

 
Figure 1.38 
 
The next stage is to use Excel to plot the values of y and x using Excel scatter plot graph. This 
graph method is explained in detail in Chapter 1 ‘Visualizing and presenting data’. 
 
Step 1: highlight cells B4:C11 (see Figure 1.39a). 

 
Figure 1.39a 

Step 2: select Insert > Select Scatter 
(Figure 1.39b) from Excel menu (see Figure 
1.40). 
 
 
 

 
Figure 1.40 
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Step 3: choose option 2. 
 
Click Next (see Figure 1.41). 
 
 

 
Figure 1.41 
 
Figure 1.42 will appear in your Excel workbook with the data points plotted. 
 

 
Figure 1.42 
 
Step 4: edit chart. 
 

This can now be edited by: 
 

 including a chart title; 

 including a x-axis title; 

 including a y-axis title; 

 removing grid lines (optional); 

 removing the legend (optional—leave if you have more than one line/curve on the 
graph). 

 
Figure 1.43 represents a completed graph with these changes made to the original graph. 
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Figure 1.43 

It is possible to include the equation of the line by selecting Trendline  (Figure 1.44) 
and choosing to More Trendline Options …. 
 
Choose Display Equation on chart and Display R-squared value on chart, as illustrated in 
Figure 1.45. 
 

 
Figure 1.45 
 
Click Close. 
 
Figure 1.46 illustrates the final graph with the line plotted and equation stated. 
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Notes 
 
1. The TrendLine option above fits a regression model to the (x, y) data values—this topic is 

described in Chapter 8 of the textbook. 
2. The value of the statistic R-squared is equal to one—this is true for this example given the 

data points were generated from a straight line equation (y = 2x – 3) and the statistic R-
squared calculates the strength of this linear relationship. Therefore, we would expect R-
squared to be equal to one. Please note that R-squared is called the coefficient of 
determination (COD) and will be discussed in more detail in the textbook. 

 

Note: manual solution 
 
If we are given a linear equation, such as y = 2x - 3, we can draw the graph of this equation 
and it will be a straight line (linear). Any values of x can be chosen to draw the graph, but it is 
best to choose x values that are not too large or too small. In this case we will choose values x 
from –3 to + 3. First, we make a table of values (Table 1.3)  to calculate y. 
 

x –3 –2 –1 0 1 2 3 

2x –6 –4 –2 0 2 4 6 

–3 –3 –3 –3 –3 –3 –3 –3 

y –9 –7 –5 –3 –1 1 3 

Table 1.3 
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The graph can now be plotted using the 
coordinates (values of x and y) obtained 
from the table. 
 

 (–3, –9). 

 (–2, –7). 

 (–1, –5). 

 (0, –3). 

 (1, –1). 

 (2, 1). 

 (3, 3). 

 
Figure 1.47 
 
Figure 1.47 illustrates the points plotted for y=2x – 3. 
 
1. From the graph of the plotted points for the equation y = 2x – 3 we observe that the 

line passes through the x-axis line (y = 0 line) at y = -3. This value is called the y 
intercept. 

2. It is important to note that all straight lines are graphs of linear equations (i.e. only x 
and y, no powers of x and y). 

 
Student exercises 
 
X1.5 
 

 Complete the tables of values for the equation y = 3x + 1. 

 Draw the graphs. 

 Identify the intercept on the graph and state the coordinates of the y intercept point. 
 

X - 2 0 + 2 

3x  0 6 

+ 1  1  

y - 5   

 
1.4.3 Excel and plotting straight line graphs from an equation. 

 
In Example 1.20 we calculated the coordinate points for (x, y) based upon an equation of the 
form y = mx + c. Furthermore, we then used Excel to plot the points onto the graph and 
superimposed a straight line onto the graph (Figures 1.46 or 1.47). It was noted that the y-
intercept is the value of y when x is zero. From the graph we note that this occurs when y = –
3. Further observation notes that y = c when x = 0. The y-intercept in the equation y = mx + c 
is represented by the term ‘c’. But what is ‘m’? 
 
Example 1.21 
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The gradient of a straight line can be 
found by constructing a right-angled 
triangle (Figure 1.48). 
 

2
4

8

04

412







AC

BC
 

 

 
Figure 1.48 
 
We observe that this value of gradient (or slope) of 2 is the same number that multiplies the 
‘x’ variable in the general line equation y= mx + c. Therefore, ‘m’ represents the gradient of 
the line. 
 

Note 
 
1. If we construct a smaller right angled triangle, for example ADE, then the gradient of the 

line is given by the equation, Gradient of line y = 2x + 4 = 2
2

4

02

48







AE

DE
 

2. From Figure 1.48 we observe that the y-intercept (and therefore ‘c’) is 4. 

 
Examples 1.20 and 1.21 illustrate the concept that all equations of the form y = mx + c will 
provide a straight line graph when y is plotted against x. It is important to note that the 
power of y and x is linear only. The general form of this equation is: 
 

 y = mx + c        (1.14) 
 
Where ‘m’ represents the gradient (or slope) the line and ‘c’ represents the y-intercept (or the 
position where the line cuts the y axis when x = 0). 
 
Example 1.22 
 
Figure 1.49 illustrates a line with a positive 
gradient. 

 
Figure 1.49 
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Example 1.23 
 
Figure 1.50 illustrates a line with a gradient of 0. 

 
Figure 1.50 
 
Example 1.24 
 
Figure 1.51 illustrates a line with a negative 
gradient (or slope). 

 
Figure 1.51 
 
Example 1.25 
 
Figure 1.52 illustrates a line with an infinite 
gradient (or slope). 

 
Figure 1.52 
 
Example 1.26 
 
Consider y = 2x + 3. From this equation we can state the value of ‘m’ and ‘c’ by comparing 
with the general form, y = mx + c. Compare y = 2x + 3 with y = mx + c. We can see that m = 2 
(gradient of line = 2 and the line slopes upwards as the 2 is a positive number) and c = 3 
(intercept of line is 3). 
 

Student exercises 
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X1.6 State the gradient and the intercept of these line equations: (a) y =  5x + 1, (b) y = -3x + 5, and 

(c) y = 
2

1
x + 3. 

 
1.4.4 Use Excel to calculate the equation of the line given data points. 

 
We can use Excel to calculate the gradient of the line and y intercept if we know the data 
point values by employing two Excel functions: intercept and slope. 
 
Example 1.27 
 
Consider Example 1.20 where we were required to plot a graph of y against x for equation y = 
2x – 3. 
 
In this example the values of x were varied between –3 and + 3, and the values of y were as 
follows. These data values have been inserted into the Excel workbook for x (B5:B11) and y 
(C5:C11). Excel has two functions, ‘intercept’ and ‘slope’, which provide a value of intercept = 
–3 and slope = 2. This would give an equation of the line of y = 2x – 3 (see Figure 1.53). This 
agrees with the equation in Example 1.20. 
 

 
 

Excel solution 
Intercept = Cell C13 =INTERCEPT(C5:C11, B5:B11) 
Slope =  Cell C14 =SLOPE(C5:C11, B5:B11) 

 

Note 
The Excel functions ‘intercept’ and ‘slope’ are based upon a technique for fitting lines to data 
sets called least squares regression. Least squares regression will be discussed in greater 
detail in Chapter 8 (‘Linear correlation and regression analysis’). In these data sets the data 
points do not always lie on the same line and least squares fits a line based on minimizing the 
degree of error between the line y value and the data value at a data point x value. 

 
Student exercises 
 
X1.7 In Exercise X1.6 we stated the gradient and the intercept of these line equations: (a) y =  5x + 

1, (b) y = -3x + 5, (c) y = 
2

1
x + 3. 

 
(a) Use Excel to plot the data points and fit a straight line. 
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(b) Use Excel to calculate the intercept and slope of this line. 
(c) Do these answers agree with your answers to Exercise X2.6? 

 

Techniques in practice 
 
1. Coco S. A. supplies a range of computer hardware and software to 2000 schools within a large 

municipal region of Germany. When Coco S.A. won the contract the issue of financial 
investment was discussed and a decision made to purchase new land to build a new factory. 
The investment plan consisted of making regular monthly payments over a 5-year period 
with the estimated purchase cost of the land at €1,500,000. The financial director used Excel to 
estimate the required monthly payment to achieve this amount over the 5 years by employing 
the Excel PMT () function =PMT (), with interest rate assumed to be 6% per annum. 

 
2. Bakers Ltd run a chain of bakery shops and is famous for the quality of its pies. The company 

management accountant has advised that the cost of re-building a shop in 18 years will be 
£100,000 and the company owners have requested that a lump sum be paid in now to provide 
this re-build cost. After careful consideration the accountant has identified a suitable 
investment vehicle paying 8% per annum. The lump sum required can be calculated from the 
Excel present value function =PV (). 

 
3. Skodel Ltd is a small brewery undergoing a major expansion after a takeover by a large 

European brewery chain. Skodel produces a range of beers and lagers, and is renowned for 
the quality of its beers—winning a number of prizes at trade fairs throughout the European 
Union. The new parent company plans to invest €350,000 in a new bottling plant in 15 years. 
The finance director has authorized €140,000 to be invested now and will use the Excel RATE 
() function to estimate the rate per annum required to reach the investment target. The RATE 
() function is used to calculate the interest rate. 

 

Summary 
 
In this chapter we have provided the reader with a set of tools that can be used to aid their 
understanding of applying mathematical concepts in solving problems. The skills developed in this 
chapter will be used in all other chapters within this textbook. The next chapter will explore 
visualizing data sets using charts and graphs. 
 

Key terms 
 
A glossary will appear at the end of the text. The ISI glossary of statistical terms provides definitions 
in a number of different languages http://isi.cbs.nl/glossary/index.htm. 
 
Absolute 
Addition 
Algebra 
Annuity 
Brackets 
Combination 
Compound interest 
Coordinate geometry 
Coordinate of a point 
Decimal 
Directed numbers 

http://isi.cbs.nl/glossary/index.htm
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Division 
Equation of a line 
Excel scientific notation 
Exchange 
Factorial 
Financial functions 
Foreign currency 
Fraction 
Future value 
Increasing the sum invested 
Indices 
Integer 
Intercept 
Logarithm 
Logarithm base 10 
Mathematical functions 
Multiplication 
Natural logarithm 
Negative numbers 
Net present value 
Percentages 
Pi 
Plotting straight line graphs 
Positive numbers 
Power 
Present value 
Present value of a stream of earnings 
Simple interest 
Sinking funds or future value of an annuity 
Slope 
Square roots 
Squares 
Statistical functions 
Substitution 
Subtraction 
Sum 
Trend line 
Trust funds or present value of an ordinary annuity 
 

Exercise answers 
 
X1.1 (a) 27; (b) 1/27; (c) 4; (d) 2. 
X1.2 (a) £105; (b) £37.50; (c) £40.62 to the nearest penny; (d) 3.33333’% pa; (e) 2.5 years; (f) £1000. 
X1.3 (a) £123.60; (b) £5832; (c) £17705.27 to the nearest penny; (d) £23380.18 to the nearest penny, 

£3107.69 to the nearest penny, £2851.09 to the nearest penny; (e) £79.72 to the nearest penny; 
(f) £1012.46 to the nearest penny, £1038.74 to the nearest penny, is the greater sum; (g) 
£27,674.10 to the nearest penny; (h) £1356.08 to the nearest penny; (i) £3015.26 to the nearest 
penny, £4642.86 to the nearest penny; (j) £8830.97 to the nearest penny, £93,945.95 to the 
nearest penny. 

X1.4 1. Q (–2, 4), 2. R (2, 4). 3. S (3, –3), 4. T (–2, –4). 
 
X1.5 (a) Y = 3x + 1; (c) intercept = +1, coordinate of intercept point = (0, 1). 
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X1.6 (a) Gradient m = 5 and y-intercept c = +1; (b) gradient m = -3 and y-intercept c = +5; (c) 

gradient m = ½ and y-intercept c = +3. 
 
X1.7 (a) Intercept = 1 and slope = 5. Yes; (b) intercept = 5 and slope = -3. Yes; (c) intercept = 3 and 

slope = 1/2. Yes. 
 

Techniques in practice answers 
 
TP1 
 
Excel PMT () function =PMT (interest_rate, number_payments, PV, FV, Type), with interest rate 
assumed to be 6% per annum. 
 

 Interest_rate = 6%/12. 

 Number_payments = 5*12. 

 PV = 0. 

 FV = –1500000 (negative, cash outflow). 

 Type = 1. 
 
Substituting these values into the PMT() function gives =PMT(6%/12, 5*12, 0, - 1500000, 1).  
 

 
 
From Excel this gives the monthly payment of 21392.24 (cash inflow). A monthly cash payment of 
€21,392.24 will provide the required €1,500,000 at the end of the 5-year period to purchase the land if 
the interest rate is 6% per annum. 
 
TP2 
 
Excel present value function =PV (interest_rate, number_payments, payment, FV, Type), where: 
 

 Interest_rate = 8%; 

 Number_payments = 18; 

 PV = 0; 

 FV = - 100000 (negative, cash outflow); 

 Type = 1. 
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Substituting these values into the Excel PV () function gives =PV (8%, 18, 0, - 100000, 1). From Excel 
this gives the monthly payment of 25024.90 (cash inflow).  
 

 
 
An initial lump sum of £25,025 will be worth £100,000 after 18 years assuming an interest rate of 8% 
per annum. 
 
TP3 
 
Interest rate =RATE (number_payments, payment, PV, FV, Type), where: 
 

 Number_payments = 15; 

 Payment = 0; 

 PV = 140000 (positive, cash inflow); 

 FV = - 350000 (negative, cash outflow); 

 Type = 1. 
 
Substituting these values into the Excel RATE () function gives =RATE (15, 0, -140000, 350000, 1). 
 

 
 
From Excel this gives a rate of 6.2990%. A rate of 6.3% per annum will achieve €350,000 after 15 years 
if we invest €140,000 now. 
 

Further reading 
 
1. Gaulter, B. and Buchanan, L. (2000) GNVQ Key Skills: Application of Number (2nd edn). Oxford: 

Oxford University Press.  
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Formula summary 
 

100

PRT
SI            1.1) 

 
SI = rTP            (1.2) 
 

S = P(1 + r)n          (1.3) 
 

I = P(1+r)n  -  P          (1.4) 
 

S =  
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         (1.5) 
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         (1.11) 
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          (1.12) 
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1i
i

i

rate)(1

values
NPV          (1.13) 

 
y = mx + c          (1.14) 
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