
AP Statistics – Smelling Parkinson’s    Name: _________________________ 
 
STATISTICAL INFERENCE FROM EXPERIMENTATION 
 
Although the researchers wanted to believe Joy, there was a chance that she may not really be able to tell 
Parkinson’s by smell. It’s logical to be skeptical of claims that are very different than our experiences. If Joy 
couldn’t really distinguish Parkinson’s by smell, then she would just have been guessing which shirt was which. 
The researchers were not willing to commit time and resources to a larger investigation unless they could be 
convinced to that Joy’s wasn’t just guessing. When researchers have a claim that they suspect (or hope) to find 
evidence against, it’s called the null hypothesis. 
 

1. What claim were the researchers hoping to find evidence against? That is, what was their prior belief (null 
hypothesis) about the ability to smell Parkinson’s? 

 
 
 

2. What claim were the researchers hoping to find evidence for? This is called the alternative hypothesis or 
the research hypothesis. 

 
 
 
 
To investigate the idea that Joy was just guessing which shirt was worn by which type of person, we will begin by 
assuming that the null hypothesis is true.  
 

3. You and your partner will be handed a set of 12 cards (shirts). Six of them have “Parkinson’s” written on 
the back and the other six say “No Parkinson’s.” Decide between the two of you who will sniff the cards 
first. The other should shuffle the cards, then hand them to the sniffer text-side-down. One at a time, the 
sniffer will pick up the card and smell it, attempting to identify whether the card represents Parkinson’s 
patient or not. The shuffler should note how many correct identifications the sniffer makes. Once you’ve 
finished, switch roles and repeat the process. 
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4. Create a dotplot of the number of correct identifications with the rest of the class. Record the results below. 

 
 
 
 
 
 
 
 
 
 

5. In the actual experiment, Joy identified 11 of the 12 shirts correctly. Based on the very small-scale 
simulation by you and your classmates, what proportion of the simulations resulted in 11 or more shirts 
correctly identified, assuming that the person was guessing?  

 
 
 

6. The proportion you just calculated is a crude estimate of a true probability called a p-value (short for 
probability-value). How might we improve our estimate of the true probability?  

 
 
 
STATISTICAL INFERENCE FROM SIMULATION 
 
To replicate the results of many, many trials of an experiment, statisticians often turn to technology to run a 
simulation. The computer will assume that random guessing is the only method used to make decisions and will 
show the results of thousands, or often hundreds of thousands, trials of an experiment to show how many correct 
guesses would be considered typical, and how rare an atypical number of guesses may be. 
 

7. Visit http://www.math.uah.edu/stat/apps/SpecialSimulation.html and change the settings of the applet to 
match those in the screenshot below. We’ll discuss what terms like “binomial” mean in a later lesson 
(coming soon to a stats class near you!). 

 
 

8. Click the “Run” button (the one with two triangles) and let the simulation run 1000 trials. Once it is done, 
calculate how many of the 1000 trials resulted in 11 or 12 correct guesses by referring to proportional 
values given in the “Data” table. 

 
My simulation resulted in ___________ instances of 11 or 12 correct guesses. 

This corresponds to a p-value of ____________. 
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