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Chapter 1 – Introduction to Statistics 
 

• A population is a collection of objects/units/subjects of interest. Collection of data on a 

whole population is called a census. 

A sample is a subset of the units in a population. Sampling is cheaper, simpler and mean 

fewer units are destroyed when destructive data collection is carried out. 

• Two steps in analysing sample data: 

1. Exploratory Data Analysis (EDA) – numerical, tabular and graphical summaries of 

data are produced to summarise and highlight key aspects or special features of the 

data. 

2. Statistical inference – based on a probability model linking the data to the 

population. 

• A descriptive measure of the population is called a parameter. These include population 

mean, population standard deviation and population variance. 

A descriptive measure of a sample is called a statistic. These include sample mean, sample 

standard deviation and sample variance. 

Population  Sample 

µ Mean x̅ 
σ Standard Deviation s 

σ2 Variance s2 

 

 

• Categorical data has no numerical 

meaning and is simply an identifier. Data 

that can be ordered is called ordinal, while 

those that cannot are called nominal data. 

• Numerical data contains data that 

represent some quantity. Data for which 

we can list all possible values are called 

discrete while those we can only give 

ranges for are called continuous. 

 

• Cross-sectional data is collected at a fixed point in time, while time-series data is collected 

over time. 

• Data collected to address a specific need is known as primary data. Data already collected 

and available is known as secondary data. Secondary data are available from external (e.g. 

govt. depts., industry associations, academic institutions) and internal sources (e.g. sales 

figures, production records, customer evaluations). 

• Peak multinational organisations that publish secondary data include the UN, Org for 

Economic Cooperation and Development (OECD), World Bank and ASEAN.  
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Chapter 2 – Charts and Graphs 

 

• Data that has not been summarised in any way is called raw or ungrouped data. 

• A frequency distribution is a summary of date presented as non-overlapping intervals 

covering the entire range and their corresponding frequencies. This is an example of 

grouped data. The midpoint of each interval is called the class midpoint. 

o Relative frequency is the ratio of the frequency of the class interval to the total 

frequency. 

o Cumulative frequency is the running total of frequencies. 

• Basic statistics: 

o Range = difference between largest and smallest value. 

o Mean = average of all observations. 

o Mode = most frequently occurring observation. 

o Median = middle value of the ordered data set: [(n+1)/2]th term. 

• Graphical analysis and summary of data is the first step to further data analysis. 

• Graphs 

1. Histogram – vertical bar chart most useful for continuous data. It can show the 

shape of the distribution, spread, central location of data and outliers. They are very 

sensitive to the selection of class intervals. 

2. Frequency Polygon – constructed by plotting a dot for the frequencies at the class 

midpoint and connecting them. 

3. Ogive – cumulative frequency polygon. Useful when looking at running totals and 

identifying sharp increases in % frequencies.  

4. Stem and Leaf Plot – display for continuous data and preserves the original data. 

5. Scatter Plot – displays the relationship between two continuous variables. Often a 

precursor to regression analysis. 

6. Pie Chart – best to display categorical data where slices represent percentage 

contributions of the categories. Can lead to less accurate judgements. Shows relative 

frequencies. Does not show mean or median. 

7. Pareto Chart – vertical bar chart that displays categorical data with columns ranked 

by most occurrence to least occurrence. Common in quality control. 

• Normal distribution of data is represented as a bell-shaped graph. Data can also be positively 

or negatively skewed. 

• Outliers are data points that appear outside the main body of observations. 

• When data is nominal, only mode is useful. E.g. Outcomes: car, bike, train. The mode will tell 

us the most commonly used. Mean and median are irrelevant. 

 

 

 

 

 

 


