Topic 2: data, Variables, Calculators

1. Record how many letters are in your last name. _________

2. Determine and record how many "Scrabble points" are in your last name by assigning to each letter of your name Its number of Scrabble points and then adding the points for all of your letters. The Scrabble points of the letters of the alphabet are given in your text: 

Total Scrabble points in your last name: ______________

3. Record this information for all of the students in your class in a table like the following: 

	Student
	Letters
	Points

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	

	13
	
	

	14
	
	


4. Name an area of medicine in which you suspect women physicians often choose to specialize. Also name an area in which you suspect women physicians seldom choose to specialize. 

5. Take a guess as to the percentage of physicians in the United States who are women (as of 1997).
6. For each of the following pairs of sports, identify the one that you consider more hazardous to its participants: 

bicycle riding or football? 

ice hockey or soccer? 

swimming or skateboarding? 

IN-CLASS ACTIVITIES 

Activity 2-1: Scrabble Names 

The following table reports the number of letters and Scrabble points in the last names of famous statisticians highlighted in David Moore's The Basic Practice of Statistics: 



	name
	letters
	points
	name
	letters
	points

	Nightingale
	11
	16
	Gosset
	6
	7

	Tukey
	5
	12
	Norwood
	7
	11

	Fisher
	6
	12
	Pearson
	7
	9

	Blackwell
	9
	20
	Deming
	6
	10

	Neyman
	6
	11
	Galton
	6
	7


(a) Enter these data into Minitab. Click in the gray area at the top and type name and type each name in below this title.  Do the same for Letters and Points

(b) Create a dotplot of letters – describe how this dotplot looks to you.

(c) Create a dotplot of Points. Comment briefly on the distribution of the number of points. 

(d) Which of these statisticians' names has the most letters? Which has the most points? Do they belong to the same person? 

most letters: _____________


most points: ______________

same person: _______________

(e) Who has the fewest letters? Who has the fewest points? Are they the same person? 

fewest letters: fewest points: same person?

fewest letters: _____________


fewest points: ______________

same person: _______________

(f) Use Minitab to create a new variable: ratio of points to letters. To do this:  Type the word ratio in the next empty column.  Enable command window and type Let Ratio = points/Letters


Enter the values in the ratio columns:

	name
	letters
	points
	Ratio
	name
	letters
	points
	Ratio

	Nightingale
	11
	16
	
	Gosset
	6
	7
	

	Tukey
	5
	12
	
	Norwood
	7
	11
	

	Fisher
	6
	12
	
	Pearson
	7
	9
	

	Blackwell
	9
	20
	
	Deming
	6
	10
	

	Neyman
	6
	11
	
	Galton
	6
	7
	


Comment: 

(g) Create a dotplot for this new list

(h) Identify who has the highest ratio, and explain why that person's ratio is so high. 

Activity 2-2: Gender of Physicians 

Suppose that you want to study the gender breakdown of physicians by medical specialty in an effort to identify which areas have more and which have less participation by women. For each of 37 medical specialties, the table on page 25 in your text lists the numbers of men and women physicians who identified themselves as practicing that specialty as of December 31,1997, taken from the 1999 World Almanac and Book of Facts. 
. 

(a) Lists containing the numbers of men and women physicians in each of the specialties mentioned above have been stored in a file named GENPHYS.MTB. Download this file now.
In Minitab you can sort the lists.   Sort this lists (making sure that data rows stay together.
 (b) Identify the three specialties with the most women and the three specialties with the fewest women; also record those numbers: 

	Most
	Least

	1.
	37.

	2.
	36.

	3.
	35.


(c) What aspect of the gender breakdown does the "number of women" variable not take into account?

(d) Use your calculator to determine and store the percentage of women physicians in each specialty in a list named PERCT. You want to divide the number of women by the total number of practitioners in each specialty and then multiply by 100 to form a percentage. You can use the following setup on your command screen: PERCT = WOMEN/(WOMEN+MEN) * 100 
Sort by percentage to fill in the following table:

	Most
	Least

	1.
	37.

	2.
	36.

	3.
	35.


(e) Do your lists in (b) and (d) agree exactly? If not, explain (being sure to argue using the data) why they differ. 

(f) Make a dotplot of the distribution of the number of women in each specialty. Identify a specialty that seems to have a "typical " number of women physicians. How many women practice this specialty? 

(g) Make a dotplot of the distribution of the percentages of women. Identify a specialty that seems to have a "typical" percentage of women physicians. What percentage of physicians in this specialty are women? 

(h) Identify a specialty for which many more than a typical number of women practice that specialty but for which a much smaller percentage of women than is typical practice that specialty. Also record these values for that specialty. 

(i) Identify a specialty for which many fewer than a typical number of women practice that specialty but for which a much larger percentage of women than is typical practice that specialty. Also record these values for that specialty. 

(j) Based on a casual examination of this dotplot, write a brief paragraph describing !)t:~ 

I key features of the distribution of percentages of women physicians. 

(k) Summarize in a sentence or two what this activity reveals about the use of percent- ages as opposed to counts.  When a variable involves counting the number of people or objects that belong in categories of different sizes, rates or percentages often provide a more appropriate variable to study.


Activity 2-4: States' SAT Averages 

The table below reports the average SAT score for each of the fifty states in 2003 and also the percentage of high school seniors in the state who took the exam. 

	STATE
	PARTI
CIPATION (%)
	VERBAL
	MATH
	TOTAL
	STATE
	PARTI
CIPATION (%)
	VERBAL
	MATH
	TOTAL

	New Jersey
	85
	501
	515
	1016
	Nevada
	36
	510
	517
	1027

	Connecticut
	84
	512
	514
	1026
	Ohio
	28
	536
	541
	1077

	Massachussetts
	82
	516
	522
	1038
	Colorado
	27
	551
	553
	1104

	New York
	82
	496
	510
	1006
	Montana
	26
	538
	543
	1081

	District of Columbia
	77
	484
	474
	958
	West Virginia
	20
	522
	510
	1032

	New Hampshire
	75
	522
	521
	1043
	Idaho
	18
	540
	540
	1080

	Rhode Island
	74
	502
	504
	1006
	Tennessee
	14
	568
	560
	1128

	Pennsylvania
	73
	500
	502
	1002
	New Mexico
	14
	548
	540
	1088

	Delaware
	73
	501
	501
	1002
	Kentucky
	13
	554
	552
	1106

	Virginia
	71
	514
	510
	1024
	Illinois
	11
	583
	596
	1179

	Vermont
	70
	515
	512
	1027
	Michigan
	11
	564
	576
	1140

	Maine
	70
	503
	501
	1004
	Wyoming
	11
	548
	549
	1097

	Maryland
	68
	509
	515
	1024
	Minnesota
	10
	582
	591
	1173

	North Carolina
	68
	495
	506
	1001
	Alabama
	10
	559
	552
	1111

	Georgia
	66
	493
	491
	984
	Kansas
	9
	578
	582
	1160

	Indiana
	63
	500
	504
	1004
	Missouri
	8
	582
	583
	1165

	Florida
	61
	498
	498
	996
	Nebraska
	8
	573
	578
	1151

	South Carolina
	59
	493
	496
	989
	Oklahoma
	8
	569
	562
	1131

	Oregon
	57
	526
	527
	1053
	Louisiana
	8
	563
	559
	1122

	Texas
	57
	493
	500
	993
	Wisconsin
	7
	585
	594
	1179

	Washington
	56
	530
	532
	1062
	Utah
	7
	566
	559
	1125

	Alaska
	55
	518
	518
	1036
	Arkansas
	6
	564
	554
	1118

	California
	54
	499
	519
	1018
	Iowa
	5
	586
	597
	1183

	Hawaii
	54
	486
	516
	1002
	North Dakota
	4
	602
	613
	1215

	Arizona
	38
	524
	525
	1049
	South Dakota
	4
	588
	588
	1176

	
	
	
	
	
	Mississippi
	4
	565
	551
	1116


 (a) Which state had the highest average SAT score? Which had the lowest? What do you notice about the percentages of students taking the exam in those states?

(b) We now want to divide the states into two groups: those in which more than 25% of the students took the SAT and those in which 25% or fewer took the SAT. Down- load SAT2003.83g into your calculator. The lists are named SAT (which consists of all the SAT scores), MORE (the SAT scores for states with more than 25% of the students taking the SAT), and FEWER (the SAT scores for the other states). Use your calculator to create dotplots of the distributions of SAT for the two groups, , i.e., use the DOTPLOT program and select 2: Compare Plots to compare the lists MORE and FEWER. What do you notice about the distributions of SAT averages for these two groups? Suggest a reasonable explanation for the pattern that is apparent. 

(c) Would you conclude that the state with the highest SAT average is doing the best job of preparing its students for the exam and that the state with the lowest SAT average is doing the worst job? In other words, is "SAT average" a good variable for deciding how well a state educates its students? Explain. 

(d) How does your home state compare to the rest in terms of SAT average and percentage of students taking the test? (Be sure to identify the state also.)  This activity reveals that some properties, such as the effectiveness of a state's educational system, are very difficult to measure. 

This topic has given you more experience with data and with the ideas of variability and distributions. You have used your TI calculator to analyze data, and you have also seen that manipulating a variable, for example by converting it to a rate, is often necessary. You have begun to consider the conclusions one can draw from statistical studies as related to the variables measured. In the next topic you will study distributions of data further by considering visual displays other than the dotplot. You will also develop a checklist of features to look for when describing distributions verbally. 

HOMEWORK ACTIVITIES 

Activity 2-7: Hazardousness of Sports 

The following table lists estimates of the number of sports-related injuries treated in U.S. hospital emergency departments in 1997, along with an estimate of the number of participants in the sports taken from Injury Facts, National Safety Council, 1999. 

(a) If one uses the number of injuries as a measure of the hazardousness of a sport, which sport is more hazardous between bicycle riding and football? between ice hockey and soccer? between swimming and skateboarding? 

(b) Use your calculator (SPORTHAZ.83g) to compute each sport's rate of injuries (IN]UR) per thousand participants (PARTI). [Hint: A percentage is a rate per hun- dred, so follow Activity 2-2 on page 25 to figure out how to determine a rate per thousand.] 

(c) In terms of the injury rate per thousand participants, which sport is more hazard- ous between bicycle riding and football? between soccer and ice hockey? between swimming and skateboarding? 

(d) How do the answers to (a) and (c) compare to each other? How do they compare to your intuitive perceptions from the "Preliminaries" section? 

(e) List the three most and three least hazardous sports according to the injury rate per thousand participants. 

(f) Identify some other factors that are related to the hazardousness of a sport. In other words, what information might you use to produce a better measure of a sport's hazardousness that is not already taken into account by the number or rate of Injuries?

Activity 2-9: Box Office Blockbusters 

For a sample of fifteen popular movies of 1999, the following table (compiled from data showbizdata.com) lists the number of screens on which each film appeared in its first two weekends of release and also its box office revenue (in millions of dollars) for those weekends: first weekend second weekend 

(a) Which film made the most money in its first weekend of release? How much did it make? 

(b) Use your calculator (MOVIES99.83l) to create a dotplot of the first weekend's box office revenue for these films (REVl). Write a few sentences commenting on the distribution. Identify the film for which half of the films made more money 1 and half made less. Also identify any film whose revenue differs markedly from the others. Finally, select two other films (preferably ones that you have seen) and comment on where they fall in the distribution. 

(c) Use your calculator to create a new variable: percentage decrease in revenue from 

week 1 to week 2 (REV2). [Hint: Calculate the actual decrease in revenue, then v divide by the first weekend's revenue, then multiply by 100 to make it a percent- 

age.] Which film had the highest percentage drop-off? Which had the lowest -", (which could in fact be an increase in revenue)? 

(d) Did the film with the highest first-week revenue have the smallest percentage decrease between the first and second weeks? Explain. 

(e) Look at a dotplot of this distribution of percentage decreases and write a few sentences summarizing it. 

(f) Suggest an explanation for the film that seems to differ dramatically from the others. 

(g) In its third weekend of release, The Blair Witch Project played on 1101 screens and generated 29.207 million dollars. Calculate its percentage increase from the second to third week. 

Activity 2-13: Driver Safety 

In 1997 there were 11,012 licensed drivers overage 55 involved in fatal crashes. There were only 7670 licensed drivers between the ages of16 and 20 involved in fatal crashes. Does this establish that younger drivers are better and safer than older drivers? Explain. 

Activity 2-14: Personal Comparison 

Think of and describe an example where a rate would provide a much more meaning- ful comparison than would counts. 




When a variable involves counting the number of people or objects that belong in categories of different sizes, rates or  percentages often provide a more appropriate variable to study.
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