2.3 Using Simulations to Estimate Probabilities CA #1

AP Statistics Name:

Use the scenario to answer the following questions.

1. A coffee shop's mobile order app has a 15% chance of experiencing a system glitch during checkout
when a customer orders during rush hour. A shift manager checks the app during 6 rush-hour periods
in one work week. What is the probability that the app glitches on at least 2 of the 6 rush periods?

a. Describe how to assign random digits 1-20 to simulate one rush-hour period.

b. Using your digit assignment, complete the table below.
Trial #1 #2 #3 #4 #5
Outcome | 5,9,14,1,9,12 | 11,19,3,4,16,7 | 1,8,3,10,2,18 | 17,15,12,6,20,4 | 2,7,1,13,18,15

Success

c. Use your results to estimate the probability that the app glitches on at least 2 rush-hour periods in a
given week.

d. A coworker ran the same simulation for 300 trials and found that 48 out of 300 weeks had at least
2 glitchy rush periods. Which simulation provides a better estimate, the one with 5 trials or the one
with 300?

2. A campus dining hall reports that 8% of meal swipes result in a customer complaint about wait time.
Interpret this probability using the idea of long-run relative frequency.

3. A ride-hailing app shows that 6% of trip requests get canceled by the rider before pickup. Suppose the
app's data team studies cancellation rates using increasingly large samples of trip requests — first 100
requests, then 1,000, then 10,000. Describe what should happen to the observed relative frequency of
cancellations as the sample size grows, and explain why this happens using the Law of Large
Numbers.
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Answers to 2.3 Corrective Assignment

1.
a. Let digits 1-3 represent glitch and 4-20 represent no glitch
b.
Trial #1 #2 #3 #4 #5
Outcome | 5,9,14,1,9,12 | 11,19,3,4,16,7 | 1,8,3,10,2,18 | 17,15,12,6,20,4 | 2,7,1,13,18,15
Success NO NO YES NO YES

c. 3 out of 5 trials were successes: E = 0.40 or 40%

d. The coworker’s 300 trial simulation estimate of % = 0.16 or 16% is likely more reliable. Law of

Large Numbers says that as the number of trials increases, the relative frequency of an event gets

closer and closer to the true probability.

2. If the dining hall served many meal swipes under similar conditions, we would expect about 8% of

them to result in a wait-time complaint, in the long run.

3. As the sample size grows the observed relative frequency of cancellations should get closer and closer
to the true 6% cancellation rate. With only 100 requests, the observed rate could easily land noticeably
above or below 6% just by chance. As the sample grows into the thousands, random fluctuations tend

to even out, and the observed rate should stabilize near the true value. This is the Law of Large

Numbers: more trials generally means a more reliable estimate of the true probability, though even a

very large sample won't guarantee landing on exactly 6%.
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   2 5 = 0 . 40   or   40 %


   48 300 = 0 . 16   or   16 %

