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Lecture 1 

Statistics is the branch of mathematics that transforms data into useful insights (information) for decision makers. 

Descriptive statistics are the methods that help collect, summarise, present and analyse data. 

Inferential statistics are the methods that use data collected from a small group to draw conclusions about a larger 

group. 

A major role of statistics is to make them informative. 

In the business world statistics is used 

• to summarise data (e.g., descriptive methods used to create charts & tables) 

• to draw conclusions (e.g., inferential methods used to reach conclusions about a large group based on data 

from a smaller group) 

• to make reliable forecasts (e.g., inferential methods used to develop, quantify, and improve the accuracy of 

predictive models) 

• to improve business processes (e.g., descriptive and inferential methods used to develop optimisation models) 

Vocabulary 

 Variable is a characteristic of an item or individual. (what you analyse when you use a statistical method) 

 Data are the different values or outcomes associated with a variable. 

 Data values are meaningless unless their variables have operational definitions, universally accepted meanings 

that are clear to all associated with an analysis. 

 Population consists of all the items or individuals about which you want to draw a conclusion. (population is 

the “large group”) 

 Sample is the portion of a population selected for analysis. (sample is the “small group”) 

 Parameter is a numerical measure that describes a relevant characteristic of a population. 

 Statistic is a numerical measure that describes a characteristic of a sample. (often a statistic estimates a 

parameter) 

Types of variables 

Categorical (qualitative) variables Numerical (quantitative) variables 

have values that can only be placed into categories, such 

as “yes” and “no”, “true” and “false”, etc. 

have values that represent actual quantities. Are further 

categorised as being either: 

 Discrete variables arise from a counting process e.g. 

number of items purchased 

 Continuous variables arise from a measuring process 

and can be assigned any value within a given 

interval(s). e.g. time waiting at bank (theoretically, no 

two continuous values would ever be identical. 

However, because no measuring device is perfectly 

precise, identical continuous values for two or more 

items or individuals can occur.) 

Sometimes discrete variables with many outcomes are 

treated like continuous variables (e.g., stock prices). 

Measurement Scales 

Categorical (qualitative) variables Numerical (quantitative) variables 

• Nominal scale classifies data into distinct categories 

in which no ranking is implied. (lowest/weakest level 

of measurement) 

• Ordinal scale classifies values into distinct categories 

• Interval scale is an ordered scale in which the 

difference between measurements is a meaningful 

quantity but does not involve a true zero point. 

(location of origin is arbitrary) 



in which ranking is implied (does not account for the 

amount of the differences between the categories) 
• Ratio scale is an ordered scale in which the difference 

between the measurements involves a true zero point 

which has a meaning (where the phenomenon being 

measured is absent at 0) 

Statistical software 

Data analysis is most easily implemented using a computer and a software package specifically developed for data 

analysis. e.g. SAS, R, Matlab, Excel, Statcrunch 

Lecture 2 – Organising and Visualising Data 

Primary sources – the analyst is the data collector (e.g. survey, experiment) 

Secondary sources – the analyst is not the data collector (e.g. census, data published on website) 

Data sources are created in one of four ways: 

• Data distributed by an organisation or an individual 

• Outcomes of a designed experiment 

• Responses from a survey 

• Result of an observational study 

A major role of statistics is to make them informative. (through tables, graphs, summary measures) 

Which type of graph to use depends on: one variable vs two variables / categorical or numerical. 

 

Tips for graphs: 

• Do not use 3D pie charts. They are evil. 

• Consider using a table instead of a pie chart. 

• Do not apply colours randomly; use them to direct the readers’s focus and to group things. 

• Do not use background patterns, like a crosshatch or diagonal lines, instead of colours. They distract. Background 

patterns in information graphics are evil. 

Ordered array arranges the values of a numerical variable in rank order, from the smallest value to the largest value. (it 

gives an idea of range and helps to identify any possible outliers) 

Frequency distribution summarizes numerical values by tallying them into a set of numerically ordered classes (or 

bins). Classes are groups that represent a range of values (e.g. 10 -20), called a class interval. Each value can be in 

only one class and every value must be contained in one of the classes. (must establish boundaries of each class to 

avoid overlapping and accommodate all observations). Typically between 5 and 20 classes, but decision should be 

based on human readability. 

Procedure to construct a frequency distribution: 

 

Note: Try make width a whole number 

Ensure all data is covered in classes 

e.g. 



[ bracket means included 

) bracket not including 

general rule is start at the lower end (including) upper (not including) eg. [-40, -25) [-

25, -10) 

If a variable is numerically continuous, there are no obvious categories 

Frequency distribution enables the assessment of the “distributional characteristics” of a continuous variable, by 

assigning frequencies to categories. 

 Different class boundaries may provide different pictures for the same data (especially for small sample sizes). 

 Shifts in data concentration may show up when different class boundaries are chosen. 

 As the sample size increases, the impact of alterations in the selection of class boundaries is greatly reduced. 

 When comparing two or more samples with different sizes, you must use either a relative frequency or a 

percentage distribution. 

 

Relationships between two numerical variables are best explored through a scatter plot. 

When commenting on a scatter plot, focus on the nature of relationship: 

• existent versus non-existent. 

• strong versus weak. 

• increasing versus decreasing. 

• linear versus non-linear. 

time-series plot is typically used to study the relationship between a numerical variable and time. 

The nature of the relationship between a numerical variable and time are commonly described by terms such as trend 

and seasonality 

Guidelines for good graphs 

• Any good statistical analysis of data should always begin with plotting the data. 

• Data should be presented in ways that facilitate their interpretation and subsequent analysis. 

• Avoid distorting the data or message. 

• Avoid unnecessary adornments (no “chart junk”). 

• Use a scale for each axis on a two-dimensional graph. 

• Properly label all axes. 

• The graph should contain a title. 

 


