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Probability 
Probabilities are like relative frequencies for large samples-- 
 Randomly pick 1 person—how likely are they to be in each group? 
 What proportion is in each group? 
 
 

 
 
Probabilities for one “outcome set” are: 

• Mutually exclusive (can be in only 1 category) 
• Exhaustive (have to be in 1 category) 
• Whole group must sum to 1 

 
A recent study of US adult population examined the relationship between medical insurance coverage 
and doctor visits over a 24-month period.  How does coverage affect the probability of a doctor visit? 

 
 
  Proportion Of Cases with Each Combination Of Coverage And Visits: 

 Doctor Visits 
Medical Coverage One or More None Total 
   Private .72 .13 .85 
   Government .09 .01 .10 
   None .03 .02 .05 
Total .84 .16 1.00 

 
 
  

N o  C o ve ra ge  

G o v t  .  

P r iva te  

 

Use these to check 
your work 
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Total Probability for event: 
 You can always add mutually exclusive categories (cells in table). 
 Add up probabilities of different ways of having an “event”. 
 

 
 
 
 
Complement (“not” the event) 
 Can always find the complement since probabilities sum to 1. 
 
 

 

 
What is the probability that a person in the sample had medical 
insurance? 

P(Ins) = P(Pri)+P(Gov)=.85+.10=.95   
 
What is the probability that a person had at least 1 doctor visit? 
 

P(DV) = P(DV and Priv) + P(DV and Gov)+P(DV and No 
Cov) =       

.72 + .09 + .03 = .84 
 
 
 

 
What is the probability that a person had no medical insurance? 
 

P(no Insurance)= 1 – P(Insurance)= 1 - .95 = .05 
 
 
What is the probability that a person did not see a doctor during this 
two-year period? 
 

P(no DV)=1-P(DV)= 1 - .84 = .16 
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Intersections (“and” events)   P(A and B) 
 
 

 
 
 
Union Rule (“OR” events) 

Add probabilities of events and subtract double-counting 
  P(A or B) = P(A) + P(B) – P(A and B)

 
 

What is the probability of either visiting the doctor or having insurance? 
 
P(DV or Ins) = P (DV) + P(Ins) – P(DV and Ins)  

= .84+ .95 - .81 = .98 

 
What proportion had insurance and visited the doctor? 

P(DV and Ins )= P(DV and Priv)+P(DV and Gov) = 
= .72 +. 09 = .81  

 

Insurance 
1 or more 
Doctor  
Visit 

No Coverage and No Doctor Visit 
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Given that a person had insurance, what is the probability that the 
person visited the doctor? 

 
P(DV | Ins) = P(DV and Ins)/P(Ins) = .81/.95 = .85 

 
 
 

If someone was uninsured, what is the probability that the person had at 
least one doctor visit? 

 
P(DV | No Ins) = P(DV and no Ins)/P(no Ins)= .03/.05 = .60 

  

Conditional Probability: resets population (denominator of probability) 
  “among a subset of cases, what is the probability” 
 

   P(A|B) = P(A and B)/P(B) 
 
 
 

 
 
 
 
 
Statistical Independence—events are not related to each other 
 Are conditional probabilities the same for each sub-group? 
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What is the probability of someone having insurance and no visits? 
 
P(Ins and No DV)= (P(no DV| Ins)P(Ins) = P(Ins |no DV)P(no DV)
  =[1 – P(DV | Ins)]P(Ins) 
  =[1- .85](.95) = .14 

Extra Tricks: 
Can reverse the conditional probability formula to find the 
intersection: 

P(A and B) = P(A|B)P(B) = P(B|A)P(A) 
(the multiplicative rule of probability) 

 

 
 

Bayes Theorem—finding new conditional probabilities. 
 
 
 

 
What proportion of people with at least one doctor’s visit did not 
have insurance?  
 
P(no Ins | DV) =  
 
=  P(DV| no Ins)P(no Ins) / 
     [ P(DV | no Ins)P(no Ins)+ P(DV | Ins)P(Ins) ] 
  
 = (.60)(.05) / [(.60)(.05) + (.85)(.95)]  
 = .04 
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