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5.5.1 Law of large numbers 

5.5.2 Expected value of a function of a random variable 

5.5.3 Chebyshev inequality 

5.5.4 Jensen inequality 

  



Probability and Statistics                                                                                                                                                             Chapter 2: Random Variables 

 

K Van Steen                                   5 

 

1 Introduction 

Assessing probabilities of events 

• As in Chapter 1, we would like to model our random experiment so as to be 

able to give values to the probabilities of events 

• Recall that a probability space was defined by a triplet consisting of a 

o sample space Ω 

o collection of subsets A (of events) 

o set function P[.] having domain and A counterdomain the interval [0,1] 

• We need the notion of a random variable to describe events  

• A cumulative distribution function will be used to give the probabilities of  

certain events defined in terms of random variables 
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2 Random variables 

2.1 Introduction 

• The outcome of an experiment need not be a number, for example, the 

outcome when a coin is tossed can be 'heads' or 'tails'. However, we often 

want to represent outcomes as numbers.  

• A random variable is a function that associates a unique numerical value 

with every outcome of an experiment. The value of the random variable 

will vary from trial to trial as the experiment is repeated. 

• Basically, there are two types of random variable - discrete and continuous.  
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2.2 Types of data 

 

 

Height, weight, … 
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Scales of measurement 
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Coding … of categorical variables 

 

 

 

3 "dummy variables are 

sufficient 
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2.3 Looking at data 

How do we know whether a variable is quantitative or qualitative? 
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Ways to chart categorical data 
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Bar graphs 
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Pie charts 
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Ways to chart quantitative data 
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Histograms 
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Stem plots 
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Stem plot or histogram? 
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Interpreting histograms 
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Most common distribution shapes 
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Outliers 
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How to create a histogram? 
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Cautionary note : scale matters when visualizing data 
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2.4 Formal definition of a random variable
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