Statistical Reasoning						Name _______________________
WS 3.1:  Percentiles and Z-scores				Date __________________  
1. According to the Los Angeles Times, speed limits on California highways are set at the 85th percentile of vehicle speeds on those stretches of road.  Explain what that means.




2. William is a star runner on the track team, and Taylor is one of the best sprinters on the swim team.  Both athletes qualify for the league championship meet based on their performance during the regular season.  

a. In the track playoffs, William records a time that would fall at the 80th percentile of all his race times that season.  But his performance places him at the 50th percentile in the league championship meet.  Explain how this is possible.





b. Taylor swims a bit slowly for her in the league swim meet, recording a time that would fall at the 50th percentile of all her meet times that season.  But her performance places Taylor at the 80th percentile in this event at the league meet.  Explain how this could happen.










3. Individuals with low bone density (osteoporosis) have a high risk of broken bones.  Physicians who are concerned about their patients can refer for testing.  Currently the most common testing method is dual-energy X-ray absorptiometry (DEXA).  Francine, who is 25 years old, has her bone density measured using DEXA.  Here results show a bone density of 948 g/cm2 in her hip area which converts to a z-score of -1.45.  In the reference population of 25 year old woman like Francine, the mean bone density is 956 g/cm2.

a. What does Francine’s z-score tell her about her bone density?


b. Use the information provided to calculate the standard deviation. (use your z-score formula and use x as Francine’s score)





4. One of Francine’s friends, Louise, has her bone density measured using DEXA.  Louise is 35 years old.  Her bone density is also reported as 948 g/cm2, but her z-score = 0.50.  The mean bone density for the reference population of 35 year old women is 944 g/cm2.

a. Whose bones are healthier – Francine or Louise?  Explain.




b. Calculate the standard deviation from Louise’s population.  How does it compare to Francine’s population?  Does this make sense?




Average Salaries for 30 Atlanta Falcons, 2015
Salaries listed are in millions, ie: 3.4 = 3.4 million dollars = $3,400,000.
	Player
	Avg Salary
	Player
	Avg Salary
	Player
	Avg Salary

	Julio Jones
	14.3 
	Tevin Coleman
	0.8
	Dezmen Southward
	0.8

	Brooks Reed
	4.4 
	Justin Hardy
	0.7
	Devonta Freeman
	0.7

	Matt Bosher
	2.5
	Grady Jarrett
	0.6
	Beau Gardner 
	0.5

	Matt Ryan
	20.8
	William Moore
	6.0
	Robenson Therezie
	0.5

	Paul Soliai
	6.4
	Roddy White
	6.0
	Terron Ward
	0.5

	Tyson Jackson
	5.0
	Jake Matthews
	4.1
	Jonathan Babineaux
	3.0

	Jon Asamoah 
	4.5
	Justin Durant
	3.6
	Devin Hester
	3.0

	Vic Beasley
	3.7
	Matt Bryant
	2.8
	Desmond Trufant
	2.0

	Jalen Collins
	1.3
	Ra'Shede Hageman
	1.3
	Robert Alford
	0.9

	Josh Harris
	0.9
	Michael Person
	1.1
	Jacob Tamme
	1.6



14
20
18
16
12
10
0
2
4
6
8



Salary (millions)

	Variable
	n
	
	Sx
	Min
	Q1
	Med
	Q3
	Max

	Average Salary
	30
	3.47
	4.33
	0.5
	0.8
	2.25
	4.4
	20.8



5. Find the percentile for Devin Hester’s salary.  Explain what this means.


6. Find the z-score corresponding to Hester’s salary.  Explain what this means.
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7. Does Desmond Trufant have a high salary or a low salary compared with the rest of the team?  Justify your answer using Trufant’s percentile and z-score.



8. Which player has a z-score close to 2.5?


9. Which player has a z-score close to -1?


10. Describe the distribution of the 30 Atlanta Falcon average salaries.

