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Samples, Studies, Simulation and Expected Value 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Convenience sample: select any members of the population who are conveniently and readily available. 

 Self-selected sample: select only members of the population who volunteer for the sample. 

 Systematic sample: order the population in some way, and then select from it at regular intervals. 

 Random sample: all members of the population are equally likely to be chosen. 

 Bias: a systematic error introduced by the sampling method where part of the population is overrepresented or 
underrepresented.  

 Observational study: a study method that measures or observes members of a sample in such a way that they are 
not affected by the study.  

 Controlled experiment: a study method that divides a sample into two groups. A treatment is imposed on one 
group but not on the other “control” group. Then the effect on the treated group is compared to the control group. 

 Survey: a study method that asks every member of the sample a set of questions.  

 Expected value: the sum of each outcome’s value multiplied by its probability. If A is an event that includes 

outcomes 1 2 3, , ,...A A A  and  ( )nValue A  is a quantitative value associated with each outcome, the expected value 

of A is given by 1 1 2 2 ( ) ( ) ( ) ( ) ( ) ...Value A P A Value A P A Value A       

 
 

Analyzing Samples 
Public Opinion: A newspaper wants to find out what percent of the city population favors a property tax increase to 
raise money for local parks. What is the sampling method used for each situation? Does the sample have bias? Explain. 
 

A) A newspaper article on the tax increase invites reads to express their opinions on the newspaper’s website. 
 
 
 
 

B) A reporter interviews people leaving the city’s largest park.  
 
 
 
 

C) A survey service calls every 50th listing from the local phone book.  
 

 

Analyzing Study Methods 
Which type of study method is described in each situation? Should the sample statics be used to make a general 
conclusion about the population? 
 

A) Researchers randomly choose two groups from 10 volunteers. Over a period of 8 weeks, one group eats ice 
cream before going to sleep, and the other does not. Volunteers wear monitoring devices while sleeping, and 
researchers record dream activity.  
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B) Students in a science class record the height of bean plants as they grow.  
 
 
 
 
 

C) Student council members ask every tenth student in the lunch line if they like the cafeteria food.  
 

 


