Confidence Intervals for Single Proportion
1. The DUPR (Dynamic Universal Pickleball Rating) system is a comprehensive and evolving method for evaluating pickleball players' skill levels, with ratings ranging from 2.000 to 8.000. It uses match outcomes, score differentials, opponent strength, and recency of play to calculate a player's rating. A unique feature of DUPR is that it accepts both recreational and competitive match data, making it more inclusive and reflective of a player’s overall ability. In addition to the main rating, DUPR also includes a Reliability Score, which is a percentage from 0% to 100% that indicates how dependable a player’s rating is. This score is based on factors like the number of matches played, how recently they were played, and the diversity of opponents. A Reliability Score of 60% or higher is considered “dependable,” meaning the rating is a trustworthy reflection of the player’s current skill level. New players typically start with a lower score, which increases as they play more and log results. One of the reliability scores is "Overall Reliability," which indicates the overall reliability of the player's rating, combining singles, doubles, and mixed games. In 2024, the NCPA (National Collegiate Pickleball Association) calculated the overall reliability for 380 male and female players. Out of the 380 players, 17 of them had an overall reliability score at or above 60%.

[bookmark: _GoBack]Our goal is to estimate the proportion of collegiate pickleball players who have a dependable overall DUPR reliability score (60% or higher).

a. Describe (in words) the categorical variable of interest in this study. (Hint: Recall that the variable would be what is measured on each player.)

Whether or not the player’s reliability score is 60% of higher.


b. Describe (in words) the parameter of interest in this study.

The parameter of interest is the true proportion of all pickleball players who have a dependable DUPR reliability score (60% or higher).


c. Calculate the estimate for the parameter of interest based on the results on the data.



d. Construct a 95% confidence interval for the proportion of all players that have a dependable DUPR reliability score.
Use the confidence interval for a population parameter formula: 
Condition:
1) Randomization – need to assume that these 380 players represent a random sample of collegiate level pickleball athletes
2) Success/Failure: 

          


e. Interpret the confidence interval you constructed.
The true proportion of all pickleball players who have a dependable DUPR reliability rating (of ≥ 60%) is between 2.39% and 6.55% (based on a sample of 380 players and 95% confidence).
f. Sketch the confidence interval of the number line provided below. Clearly mark on the sketch the lower and upper bounds of your interval. Also clearly mark on the sketch your sample statistic. What do you notice?
                             Lower Bound         Center              Upper Bound
          .01         .02         .03          .04        .05         .06         .07          .08       .09         .10
The confidence interval is narrow in terms of width, but it’s low in value, indicating a very small proportion of players have a dependable reliability rating.
          e.     What are the two ways we can improve the precision of our interval?
Best: We can increase precision by increasing sample size
Might be stuck with: Using a lower confidence interval (like 90%) to make a smaller interval. 
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