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Lecture 2  
 

→ Non-probability sampling: Items chosen without regard to their probability of occurrence  
- Examples include:  

↳ Convenience sample: selection is easy (eg. poll urban areas not rural areas)  
⇢ Snowball sampling (eg. when do a survey suggest similar friend)  

↳ Judgement sampling: ‘experts’ select most appropriate participants  
↳ Self-selected: individuals choose to participate  
↳ Quota sample: pre-set quotas of groups are chosen  

→ Probability sample: items from frame chosen randomly, sometimes using known 
probabilities that (closely) match those in the population  

- Simple Random Sample (SRS) [simple, cheap, but may not give best representation]  
↳ Every individual has equal chance of being selected  
↳ May be with or without replacement  
↳ Often obtained via random number generator or via software  

- Systematic sample  [simple, cheap, but may not give best representation]  
↳ Let sample size = N, divide N individuals into n groups of k individuals  
↳ Randomly select 1 individual from the first group of k individuals  
↳ Select every “k”th individual in every subsequent group  

- Stratified sample  [effective against bias, most efficient, but costly] 
↳ Divide frame into strata according to characteristic (eg. gender)  
↳ An SRS is selected from each strata → sample size proportional to strata size  
↳ Samples from each strata are combined into one sample  

- Cluster sample  [cost effective, can be less efficient]  
↳ Divide population into several ‘clusters’, each representative of population  
↳ An SRS of the clusters is selected  
↳ Then all items in the cluster can be used, or items can be chosen from the 

cluster using other probability sampling techniques  
→ Sources of survey error: 

- Coverage error or selection bias (if some groups are excluded from the frame)  
- Non-response error or nonresponse bias (people who choose not to respond)  
- Sampling error (variation from sample to sample will always exist)   
- Measurement error (occurs from weaknesses in question design, interviewer impact)  

→ Data can be misleading, eg. if only a small percentage of people use telephone banking, it 
would seem to make sense to stop this, however, these people could be the most loyal and 
profit-driving customers for the bank, so should not stop telephone banking  

→ Rule of thumb:  big differences → pie chart         small differences → bar chart  



→ A Pareto Chart (on right) and a ‘cumulative percentage’/‘cumulative 
polygon’ (line on right) are useful in determining the “vital few” (small 
number of individuals who make a large impact) and the “trivial many” 
(large number of individuals who make a minor impact)  

- Tallies for each value are plotted as vertical bars in descending 
order, combined with a cumulative percentage line on the same chart 

→ Contingency table - table with categories vertically and horizontally 
- Can show pattern or relationship between 2 or more categorical variables  
- Cross tabulates or tallies jointly the responses of the categorical variables  

→ Side-by-side bar chart: Represents the data from a contingency table  
→ Ordered array: arranges the values of a numerical variable in rank order (smallest to largest)  
→ Frequency distribution: arranges numerical values into a set of ordered ‘classes’  

- Each class is a mutually exclusive range of values, called a ‘class interval’  
- Interval width: The size of the class interval  

↳ Interval width = (highest value - lowest value) / (number of classes)  
- Often arranging data into ‘relative frequencies’ is more useful than just frequencies  

↳ Relative frequency = (no. values in each class) / (total no. values)  
↳ Relative frequency is the percentage for each class divided by 100  

→ Stem-and-leaf display → has rows of ‘stems’ in one column and all the values 
that correspond to that stem are ‘leaves’ in another column  

- eg. “35” will have stem as “3” and leaf as “5”  
→ Frequency histogram: vertical bar chart with each bar representing a class interval  

- No spaces between the vertical bars, include ‘zero’ on the y axis 
→ Percentage polygon: line joining the midpoints of each class interval at their 

respective percentages, with ‘zero’ included on the y axis  
- Can plot multiple percentage polygons on the same set of axes - comparison 
- Can be cumulative (like line on a pareto chart) → called an ogive  

→ Scatter plot: values are represented as dots on a chart corresponding to their value for the 
variable on each of the x and y axes → ‘line of best fit’ shows relationship between variables  

→ Time-series plot: plots with numerical values on y-axis and time periods on x-axis  
- Used to study patterns in a numeric variable over time  
- Frequency of observations is often an issue - can miss trends if wrong frequency  

→ Multidimensional contingency tables: tables with 3 or more categorical variables  
- A PivotTable is an example  

→ Principles of graphing 
- Maximise message, minimise noise  
- Include a title and label axes  
- Include a reference to the source  

 


