
Review for the 
Final Exam



Final exam
• The final exam for BIOE 505 will be held in this 
room 12/12/2023, 8am‐11am



Rules
• Closed book exam; no books, notes, 
laptops, smartphones, etc.

• However, calculators (not on a 
smartphone) can be used.

• You can prepare one cheat sheet 
(letter size, two‐sided if needed)

• Printouts provided: 
–  Distributions means/variances/pdfs
–  Standard normal  distribution CDF table



r

This will be provided





What may be on the final exam?
• Probability Multiplication, Combinatorics
• Bayes Theorem
• Discrete & Continuous Random Variables
• Joint Probability Distributions, 
Covariation/Correlations

• Sampling distributions and parameter point 
estimation

• Confidence Intervals
• Hypothesis testing for one and two samples
• Other topics
• Look at Homework 1‐5  for examples of problems



One‐sample hypothesis
testing
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What type of hypothesis should I apply?

A. Two‐sided: μ1≠μ0
B. One‐sided: μ1> μ0
C. One‐sided: μ1< μ0
D. Three‐sided
E. I have no idea

Get your i‐clickers
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The standard deviation of   in this sample is:

A. $4.50
B. $45
C. $0.45
D. I have no idea

Get your i‐clickers







Two‐sample hypothesis







1. Use two‐sided hypothesis
2. z_{alpha/2}=1.96
3. Z=(0.65‐0.54)/sqrt(0.18.^2/43+0.14.^2/12)=2.2516
4. Since Z> z_{alpha/2} null hypothesis can be rejected



Confidence intervals
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What Z should I look up in the table?

A. Φ(Z)=0.9
B. Φ(Z)=0.05
C. Φ(Z)=0.95
D. Φ(Z)=0.1
E. I have no idea

Get your i‐clickers
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What is X in this problem?
• What is X? Look for keywords:

– Find the probability that….
– What is the mean (or variance) of…

• What are the parameters? 
Look for keywords:
– Given that…
– Assuming that…

• Is X discrete or 
continuous?



Discrete Probability Distributions







Continuous Probability Distributions



(12 points) Time interval separating 
subsequent bus arrivals at a stop is an 
exponential random variable with mean 
20 minutes. Steve and Andrew work at the 
same place and each will be late to work 
unless they board a bus on or before 
8:40am. Steve comes to the bus stop 
exactly at 8am. Andrew also comes to the 
same bus stop but at a random time, 
uniformly distributed between 8am and 
8:30am. Both of them take the first bus that 
arrives. 

(a) (4 points) What is the probability that 
Steve will be late for work tomorrow? 

(b) (4 points) What is the probability that 
Andrew will be late for work tomorrow? 

(c) (4 points) What is the probability that 
Steve and Andrew will ride the same bus 





Credit: XKCD 
comics 



Bayes theorem



As of the 2010 
census, the 
population was 
82,752. The 
county seat is 
Kokomo, IN.





P(L|NV)=P(NV|L)*P(L)/P(NV)=0.35*0.2/(0.18*0.65+0.35*0.2+0.5*0.15)=0.2672



Joint Probability Distributions









Credit: XKCD 
comics 










