STAT 301: STATISTICS 1
Fall, 2020
Lab #0: The Monty Hall problem
Due: XXX
No late work will be accepted!



Directions: Work through Lab #0 (follow online instructions). You are encouraged to work through the entire lab with a partner. You should use this Word file to take notes as you proceed through the lab and to practice integrating your output into a Word file.  Remember to return to the online lab pages for additional instructions. You will upload one copy of your Word file into PolyLearn (see instructions at end). 
Goals for this lab:

· Learn basic interpretation of the term probability
· To use simulation to investigate the underlying properties of a random process.


Name(s): >>  
(a) Play this game a total of 15 times using the stay strategy and keeping track of whether that first door selected by the contestant reveals a car.

	Game #
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Outcome (car or goat)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


(b) Now play the game 15 more times, this time the contestant will always switch to the other door. Keep track of whether that final door selected by the contestant reveals a car.

	Game #
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Outcome (car or goat)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Remember to return to the online lab for more instructions.

(c) Of course, in the real game, you only get to play once. But based on the results you have so far, does it look like there is any advantage to one strategy over the other? Justify your answer.

>>  
(d) Especially if you aren't sure yet whether one strategy is better than the other, what more could you do to help you decide?

>>  
(e) Keep doing this in multiples of 10 games until you reach 100 games played with the Stay strategy. Record the overall percentages of wins after each additional multiple of 10 games in the table below.

	Number of games
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100

	Percentage of wins
	
	
	
	
	
	
	
	
	
	


(f) Now change the times to play to 1000 and press Go. Report the percentage of wins. 

>>  
(g) What do you notice about how the percentage of wins changes as you play more games? Does this proportion appear to be approaching some common value?

>>  
(h) Based on your simulation results so far, what do you estimate for the probability of winning the Monty Hall game if you use the Stay strategy? [Hint: Keep in mind that probabilities should always be expressed as decimal values between 0 and 1.]
>>  
(See online instructions first)
(i) Use the Snipping Tool to create a screen capture of your results. Based on the 1000 simulated repetitions of playing this game, what is your estimate for the probability of winning the game with the “switch” strategy?

>>  
(j) Does one strategy appear to be better than the other? If so, by a lot or just a little? Justify your answers.

>>  
(k) The probability of winning with the “switch” strategy can be shown mathematically to be 2/3. (One way to see this is to recognize that with the “switch” strategy, you only lose when you had picked the correct door in the first place.) Explain what it means to say that the probability of winning equals 2/3.

>>  

Application
For each statement below, use the long-run relative frequency definition of probability from this lab to explain in your own words what it means to say "the probability of..." in each case. To do so, clarify what random process is being repeated over and over again and what relative frequency is being calculated. Your answer should not include the words “probability,” “chance,” “odds,” or “likelihood” or other synonyms for “probability.”
(l) The probability of getting a red M&M candy is .2.

>>  
(m) The probability of winning at a ‘daily number’ lottery game is 1/1000. 

[Hint: Your answer should not include the number 1000! ]
>>  
(n) There is a 30% chance of rain tomorrow.

>>  
(o) Suppose 70% of the population of adult Americans want to retain the penny. If I randomly select one person from this population, the probability this person wants to retain the penny is .70.
>>  
(p) Suppose I take a random sample of 100 people from the population of adult Americans (with 70% voting to retain the penny). The probability that the sample proportion exceeds .80 is .015.  
>>  


Submitting your Lab Report: To submit your report: 

· Review your answers, both to proofread and to assess your understanding. 

· Make sure the screen capture is integrated into the body of your Word file (ask for help on formatting these images). 

· Make sure your name(s) in the Word file, and make sure you know where you have saved this file (e.g., the Desktop).

· In Canvas, follow the Lab 0 Submission link (either as a Word file or as PDF). 

If you put two names on this report, you are acknowledging that you both contributed substantially to this report.
