CHAPTER

Introduction

In a business context, we frequently collect information with a variety of different objectives in
mind. Some examples are:

¢ To understand our customers better — which products do they prefer to purchase?

¢ To make decisions about the size of our business — should we expand our sales team?

¢ To analyse financial information — by how much did our market-zhere increase last year?

e To plan for the future — which location would be suitable foi our new manufacturing
facility?

However, business-related information, also referred to ac data, has no practical use unless it
can be properly processed and understood. We need <taiistics to help us achieve this under-
standing: statistics is a mathematical science that inyvoives the collection, analysis, interpreta-
tion and presentation of data.

O

data continuous quantitative data
data set inferential statistics variable
descriptive statistizcs observation
discrete qualitative data

Collection

In collecting information, we need to ensure that the methods used are efficient in terms of both
time and expense. If we choose to focus on a small selection of people or objects then it is
important that this group is representative of the entire set of people or objects that we could
investigate.

Chapter 2 describes some data collection techniques that can be used when people are
involved in an investigation. It also provides a comparison of sampling methods to help us
choose people to be included in our group of interest, and it explains how bias can occur when
we ask people for information.



Analysis

Throughout the next six chapters, we develop a wide variety of processes that allow us to analyse
our information more effectively using three main forms: tabular, graphical and numerical. As
data are often collected in large quantities, it is necessary to condense and summarise the detail
so that we can begin to understand its meaning. Collectively, these processes are called

Chapters 3 and 4 provide examples to illustrate the use of a range of tables, charts and graphs
for summarising many different types of information. In Chapters 5 and 6 we focus on
numerical methods, describing a ‘typical value’ and a measure of the variation within our data.
When we are especially interested in analysing potential relationships between two data sets,
correlation and regression techniques are used, as described in Chapters 7 and 8.

Interpretation

In the final two chapters of this book, we start to introduce soi 2 of the theory and techniques
known as . Here we attempt to reach ¢onclusions about the entire set of
people or objects that we could investigate based on a smialler, representative group.

Covering the basics of probability, Chapter 9 lays the foundation of learning that is needed
to understand inferential statistical methods. Ti _explains techniques that can be applied
in situations where there is uncertainty and ci'ows us to assign a numerical value to the
likelihood of something occurring. Chaptei: 10 extends our knowledge, providing instructions
in using statistical tables to estimate numerical values that describe our collected data.

Presentation

When we have investigated our information thoroughly and discovered new facts, we often
need to present these ideas to other people; this might involve writing a report, developing a
website or giving a verbal presentation. It is important that we justify our choice of techniques
and fully explain the way in which our conclusions have been reached.

Throughout this book, each chapter provides advice on how to present your information.
For example, Chapter 4 lists some straightforward guidelines to ensure that graphs and charts
are always well presented. Chapters 5 and 6 explain when it is appropriate to use each
numerical measure, and Chapter 7 describes the limitations that should be considered before
reaching your final conclusions.

Terminology

Before we can apply any of the techniques involved in descriptive and inferential statistics, we
need to understand the meaning of some basic terminology.



Variable
A is a characteristic or an attribute that can have different values. When you are
collecting information, each person or object might provide a different value for each
variable.

Observation
The value of a variable for a specific person or object in the group that is of interest is
known as an . When we have collected many observations for a range of

variables, we describe this collection as a

Quantitative and qualitative
Every variable, and therefore each observation, can be classified as quantitative or
qualitative depending on the nature of the information. are infor-
mation that can be counted or measured on a numerical scale. We say that quantitative
data can be expressed numerically. represent a characteristic or an
attribute that cannot be described using a numerical value. We use words or a single letter
for qualitative data.

Discrete and continuous
For quantitative variables only, we can make a further distinction between discrete
and continuous data. A variable can assume oniy specific numerical values,
whereas if a variable can assume any numerical value ~within a specific range, then it is

known as . Discrete data can be countea vut continuous data are usually

measured.

The table below demonstrates how to classify infoimation using this terminology.

2550; 31;

production facility

5023 ¢

number of employees . quantitative discrete
working for a company i 175,000

reason for customers makin g brand; colour; qualitative n/a

their purchase choice functionality

weight of a cereal packetina | 500.5 g;499.2 g; | quantitative continuous

Whenever you collect data for an investigation, they should be classified immediately before
the application of any statistical techniques. Deciding whether your data are quantitative or
qualitative is an important, but often overlooked, first step: the nature of your information will
determine which techniques are appropriate for use, and any conclusions reached at the end of

your investigation will depend on correct classification.

Using Excel

Although Microsoft Excel is a general-purpose spreadsheet package, it provides a range of

features that we can use to analyse and present our data.
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In particular, Excel allows us to:

e construct formulae for performing calculations;
o use built-in functions;
e create graphs and charts to display data.

In this section, we will explain how to construct basic formulae and introduce some simple built-
in mathematical functions. The use of statistical functions for measures of central tendency and
dispersion, correlation and regression, and for graphical displays will be described at the end of
each appropriate chapter.

The screen shots and instructions are associated with the use of MS Excel 2010. Earlier and
more recent versions of the software package may have different menu options and may refer to
different function names in comparison to the examples provided.

CONSTRUCTING BASIC FORMULAE

To construct a basic formula in Excel, click in the cell in which you want the result to appear
and then start your formula with an equals sign (=); this indicates that the subsequent typed
information should be regarded by the software package as a fcrmula rather than ordinary text.

Once you have typed an equals sign, you will need to-vse an appropriate combination of
numbers, cell references and operators to produce the célculation in which you are interested.
Cell references can be typed, or alternatively you can-ciick in the appropriate cell. When your
formula is complete, press <enter> to see the resauit of the calculation.

The following tables show screenshots of iae most common operators being used.

Operator Description txample: formula Example: result
* multiplication | - A A | B

1 |=3*4 (1] 12

2 2

A A B

14 1| 4

25 2 5

3 |=A1*A2 3 20

To view a completed formula, click in the cell which contains the result and the formula will be
displayed in the formula bar at the top of the spreadsheet, as follows:

’--—-—'__—H-\
A3 - fe| =A1*A2 )
A | B C D | E

hwm‘n—-
i
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Operator Description Example: formula Example: result
/ division A A | B
1 |=18/6 1] 3
2 2
A A | B
1150 1 50
12|10 2| 1
3 =A1/A2 3 5
Operator Description Example: formula Example: result
+ addition 4 A A | B
|1 |=9+14 AN 2
2 M
4 A i A | B
1|17 ' 11 17
2 |8 12 8
3 =Al1+A2 AN 3 25
Operator Description Exampie: formula Example: result
- subtraction SN A A ] B
' 1 =193 1 16
2 2
A A B
|14 |1 4
2 |15 12 15
3 =A1-A2 3 -11

When you are constructing a formula, it is important to consider the order of precedence for the
operators that you are using. Excel applies the usual order of precedence so that multiplication
and division are performed before addition and subtraction. You will need to use brackets if a

change to the order of precedence is required.

78

, A
| 1 |=8+10*7
2
A
| 1 =(8+10)*7

2

126
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USING BUILT-IN FUNCTIONS

Excel provides a variety of built-in mathematical functions which can be used in addition to
creating your own formulae using operators such as multiplication, division, addition and
subtraction.

Using the Formulas tab on the ribbon, you can access built-in functions in two different
ways, as described below.

Home Insert Page Layou{ Fo rmulas ata Review

Z@@i\ﬂ—fﬁﬁﬁ

Insert AutoSum Recently Financial Logical Text Date& Lookup & Math More
Function ¢ Used ~ x v - Time * Reference » & Trig * Functions »

Function Library

e Click the cell in which you wish the result to appear and then click oi: Math & Trig. Scroll
down the list until you find the function required.

Home Insert Page Layout J Formulas -*a Review

fFIEEBRE A@ ﬁ
Insert AutoSum Recently Financial Logical Text\ Late & Lookup & More Name
Function - Used - A A | lime ~ Reference ~ &Tng' Functions ¥ | Manager
Function Libraty ABS Z|__
Al - £ . ACOS :
A B [ c .o [ E F ACOSH 1
AGGREGATE -
ASIN
ASINH
ATAN
ATANZ
ATANH
CEILING

CEILING.PRECISE
COMBIN

cos

COSH

DEGREES

EVEN

EXP

FACT

EEREEEEREER =N

FACTDOUBLE -
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e Alternatively, click in the cell in which you wish the result to appear and then click on Insert
Function. Select the Math & Trig category. Either type some search text in the Search
for a function box or use the Select a function box to find the function you require and
click OK.

Home Insert Page Layout Formulas Data

> peene m i ﬁﬂ =

JutoSum Recently Financial Logical Text Date & Lookup & Math More Name
v Used ~ v - - Time ~ Reference » & Trig * Functions ~ | Manager B g
Function Library Defir|
A - xvIE|-

14
115 *\
16 ABS/n. o er)
? 1l Ret_rn: thy absolute value of a number, a number without its sign.
18 |
19 |
120 |
21 Help on this function [ oK ] [ Cancel ]
2 |
23
124 |
25

When you have selected the required function from the list, the Function Arguments dialog
box will be displayed. This provides basic information, including a description of the value that
the function will return and details of the arguments required for its operation.

Arguments in bold type must be entered; other arguments are optional and may contain
assumed values. Once you have entered a combination of numbers and/or cell references as
arguments, the dialog box will show you the result of the function. Finally, press <enter> or
click OK to see the result of the calculation in the spreadsheet cell.
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When constructing statistical formulae that include built-in functions, it is most likely
that you will use POWER, SQRT and SUM. A description, screenshots of the Function
Arguments dialog box and examples of use are shown below for each function each of these
functions.

Function Description Syntax Arguments

POWER | calculates the result | POWER(number, power) | Number: the base
of a number raised number which will be
to a power raised to the power

Power: the exponent to
which the base number
will be raised

POWER v(* X ¥ /| =POWER() O
4 A B ¢ | o | E | F G H
1 |=POWER()
| 2
- Function Arguments
4 ~\\_
[ 5 | POWER
T Number | __;|ﬁl = number
7 Power N EE = pumber
8
| 9 | Returns the result of a nun't=r ra.zed to a power.
% Number is the base number, any real number.
12
13
14
15
16,
17
Example: function Example: result
4 A 4 A | B
| 1 |=POWER(5,3) 1 125
2 2
4 A . A | B
1110 1 10
2 2 2 2
3 |=POWER(A1,A2) 3 100
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Function Description Syntax Arguments
SQRT calculates the square root | SQRT(number) | Number: the number for
of a number; an error which the square root will be
will be returned #NUM! calculated
if a negative number is
used
SQRT v (* X ¥ f| =SQRT()
4 A B C . D | E F G H
1 |=SQRT()
2|
- i
T | Function Arguments
5| || sorr
| 6 | Number | = numbar
7
% Returns the square root of a number,
; Number is the m.mCer for which you want the square root.
2] Formula result =
12 |
13 Help on this function
(14 Se——
15 A
Example: function Example: result
[ 4] A s A | B
1 =SQRT(49) ES 7
2 2
4 A o A | B
1144 1]
| 2 =SQRT(A1) 12| 12
3 3
A A A A B
1 -64 1 -64
[ I
| 2 [=sarT(A1) | 2 [ #num!
3 3
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Adds all the numbers in a range of cells.

Formula result =

Numberl: numberl,number2,... arm ! %o :35 numbers to sum. Logical values and text

are ignored in cells, in i led i typed as arguments.

Function Description Syntax
SUM calculates the total of all the SUM(numberl, number2 . . . )
numbers used as arguments
SuM v (& X & fe| =sum()
A B ¢ | o | e | F | 6 | H I
=SUM()
X —
| Function Arguments i
1| som
Numberl || = number
Number 2 | = number

[ o

J [ concel ]

sleelslsezER][E[s]e[e[~[a]n]a w0

Exapie: function Example: result
[4] A 2 A [ B
1 |=SUM(19,24) |1 43
2 2

A A y A B
|18 1 8
12 17 2 17
133 '3 3
14 27 4 27

5 =SUM(A1:A4) 's | 55
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STATISTICAL FUNCTIONS

You can also use the Formulas tab to access a selection of statistical functions. As before, there
are two methods:

e Click the cell in which you wish the result to appear and then click on Insert Function.
Select the Statistical category. Either type some search text in the Search for a function
box or use the Select a function box to find the function you require, and click OK.

Data View

Zﬁﬁﬁﬂﬁﬁﬁ-e

utoSum Recently Financial Logical Text Date & Lookup & Math More N
v Used ~ ¢ v v Time ~ Reference v & Trig * Functions ¥ | Mg

Function Library

Al (" XV | =

Home Insert Page Layout Formulas Review

Insert
Function

[/

1 AVEDEV(numberi,number2,..)
] Returns the average of the absolute deviations of data points from their mean.

Arguments can be numbers or names, arrays, or references that contain
3 numbers.

SREENEEREEEECRRCCINRN N
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o Alternatively, click the cell in which you wish the result to appear and then click on More

Functions, and select Statistical from the drop-down menu. Scroll down the list until you
find the function required.

Bel |

out Formulas Data Review
i @ @ ﬁ ﬁ 5] A3 Define Name ~ £%a Trace Prec
- 3 Use in Formula -CETrace Depy
lLlogical Text Date & Lookup & Math Maore Name . o
- v Time = Reference ~ & Trig ~ |[Functions *|| Manager B Create from Selection | <7+ Remove Af
Function Library @ Statistical » AVEDEV -
ﬁ | B‘! Engineering » AVERAGE
p | E F | 6|f cube ' AVERAGEA L
m Information »
AVERAGEIF
[k Compatibility »
AVERAGZLS
BETA.DIST
BETAINV
BINOM.DIST

| BINOM.INV
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