Statistics 1601

ASSIGNMENT 2: CHAPTER 2 (55 points)

All problems taken from Introduction to the Practice of Statistics, Fifth Edition by David S. Moore and George P. McCabe.

2.12 (6 points)  Metatarsus adductus (call it MA) is a turning in of the front part of the foot that is common in adolescents and usually corrects itself.  Hallux abducto valgus (call it HAV) is a deformation of the big toe that is not common in youth and often requires surgery.  Perhaps the severity of MA can help predict the severity of HAV.  Table 2.2 (page 118 in 5th edition; Table 2.3, page 120 in the 4th edition of the textbook) gives data on 38 consecutive patients who came to a medical center for HAV surgery.  Using X-rays, doctors measured the angle of deformity for both MA and HAV.  They speculated that there is a positive association—more serious MA is associated with more serious HAV.

(a) (3 points) Make a scatterplot of the data in Table 2.2.  (Which is the explanatory variable?)

ANSWER:

(b) (2 points)  Describe the form, direction, and strength of the relationship between MA angle and HAV angle.  Are there any clear outliers in your graph?

ANSWER:
(c) (1 point)  Do you think the data confirm the doctors’ speculation?

ANSWER:

2.14 (9 points)  How does the fuel consumption of a car change as its speed increases?  Here are data for a British Ford Escort.  Speed is measured in kilometers per hour, and fuel consumption is measured in liters of gasoline used per 100 kilometers traveled.  (Data table found on page 119 in 5th edition, and on page 122—Problem 2.10—of the 4th edition of the text.)
(a) (3 points)  Make a scatterplot.  (Which variable should go on the x axis?)

ANSWER:
(b) (2 point)  Describe the form of the relationship.  In what way is it not linear?  Explain why the form of the relationship makes sense.
ANSWER:

(c) (2 point)  It does not make sense to describe the variables as either positively associated or negatively associated.  Why not?

ANSWER:
(d) (2 point) Is the relationship reasonably strong or quite weak?  Explain your answer.

ANSWER:
2.26 (5 points)  Exercise 2.20 (page 122; data table shown below) gives data on the returns from 23 Fidelity “sector funds” in 2002 (a down year for stocks) and 2003 (an up year).


(a) (3 points)  Make a scatterplot if you did not do so in Exercise 2.20.  Fidelity Gold Fund, the only fund with a positive return in both years, is an extreme outlier.

ANSWER:

(b) (2 points) To demonstrate that correlation is not resistant, find r for all 23 funds and then find r for the 22 funds other than Gold.  Explain from Gold’s position in your plot why omitting this point makes r more negative.

ANSWER:

2.33 (5 points)  Table 1.10 (page 41; also shown below) gives the city and highway gas mileages for 21 two-seater cars, including the Honda Insight gas-electric hybrid car.
Table 1.10  Fuel economy (miles per gallon) for model year 2004 vehicles


(a) (3 points)  Make a scatterplot of highway mileage y against city mileage x for all 21 cars.  There is a strong positive linear association.  The Insight lies far from the other points.  Does the Insight extend the linear pattern of the other cars, or is it far away from the line they form?

ANSWER:

(b) (2 points)  Find the correlation between city and highway mileages both without and with the Insight.  Based on your answer to (a), explain why r changes in this direction when you add the Insight.

ANSWER:
2.45 (5 points)  Every few years, the National Assessment of Educational Progress asks a national sample of 17-year-olds to perform the same math tasks.  The goal is to get an honest picture of progress in math.  Here are the last few national mean scores, on a scale of 0 to 500:

	Year
	1973
	1978
	1982
	1986
	1990
	1992
	1994
	1996
	1999

	Score
	304
	300
	298
	302
	305
	307
	306
	307
	308


(a) (2 points)  Make a time plot of the mean scores, by hand.  This is just a scatterplot of score against year.  There is a slow linear increasing trend.

ANSWER:

(b) (2 points)  Find the regression line of mean score on time step-by-step.  First calculate the mean and standard deviation of each variable and their correlation (use a calculator with these functions).  Then find the equation of the least-squares line from these.  Draw the line on your scatterplot.  What percent of the year-to-year variation in scores is explained by the linear trend?

ANSWER:

(c) (1 point) Now use software or the regression function on your calculator to verify your regression line.

ANSWER:

2.46 (7 points) Figure 2.3 (page 108) plots field measurements on the depth of 100 small defects in the Trans-Alaska Oil Pipeline against laboratory measurements of the same defects.  Drawing the y=x line on the graph shows that field measurements tend to be too low for larger defect depths.  The data appear in the file ex02-046.dat (on included CD).
(a) (4 points) Find the equation of the least-squares regression line for predicting field measurements from laboratory measurement.  Make a scatterplot with this line drawn on it.  How does the least-squares line differ from the y=x line?

ANSWER:

(b) (3 points) What is the slope of the y=x line?  What is the slope of the regression line?  Say in simple language what these slopes mean.

ANSWER:

2.82 (12 points)  A multimedia statistics learning system includes a test of skill in using the computer’s mouse.  The software displays a circle at a random location on the computer screen.  The subject tries to click in the circle with the mouse as quickly as possible.  A new circle appears as soon as the subject clicks the old one.  Table 2.7 (page 171 in 5th edition; page 177—Problem 2.74—in 4th edition) gives data for one subject’s trials, 20 with each hand.  Distance is the distance from the cursor location to the center of the new circle, in units whose actual size depends on the size of the screen.  Time is the time required to click in the new circle, in milliseconds.

(a) (3 points)  We suspect that time depends on distance.  Make a scatterplot of time against distance, using separate symbols for each hand.
ANSWER:

(b) (2 points)  Describe the pattern.  How can you tell the subject is right-handed?

ANSWER:

(c) (3 points)  Find the regression line of time on distance separately for each hand.  Draw these lines on your plot.  Which regression does a better job of predicting time from distance?  Give numerical measures that describe the success of the two regressions.

ANSWER:

(d) (4 points)  Is it possible that the subject got better in later trials due to learning.  It is also possible that he got worse due to fatigue.  Plot the residuals from each regression against the time order of the trials (down the columns in Table 2.7).  Is either of these systematic effects of time visible in the data?
ANSWER:

2.90 (2 points)  A study finds that high school students who take the SAT, enroll in an SAT coaching course, and then take the SAT a second time raise their SAT mathematics scores from  a mean of 521 to a mean of 561.  What factors other than “taking the course causes higher scores” might explain this improvement?

ANSWER:

2.93 (2 points)  Children who watch many hours of television get lower grades in school on the average than those who watch less TV.  Explain clearly why this fact does not show that watching TV causes poor grades.  In particular, suggest some other variables that may be confounded with heavy TV viewing and may contribute to poor grades.

ANSWER:

2.96 (2 points)  People who do well tend to feel good about themselves.  Perhaps helping people feel good about themselves will help them do better in their jobs and in life.  Raising self-esteem became for a time a goal in many schools and companies.  Can you think of explanations for the association between high self-esteem and good performance other than “self-esteem causes better work”?

ANSWER:

-------------------------------------------------------------------------------------

Total:__/55

2002		2003		2002		2003		2002		2003


return		return		return		return		return		return


-17.1		23.9		-0.7		36.9		-37.8		59.4


-6.7		14.1		-5.6		27.5		-11.5		22.9


-21.1		41.8		-26.9		26.1		-0.7		36.9


-12.8		43.9		-42.0		62.7		64.3		32.1


-18.9		31.1		-47.8		68.1		-9.6		28.7


-7.7		32.3		-50.5		71.9		-11.7		29.5


-17.2		36.5		-49.5		57.0		-2.3		19.1


-11.4		30.6		-23.4		35.0





	    Two-seater cars				   Minicompact cars


Model			City	Highway	Model			City	Highway


Acura NSX		17	    24		Aston Martin Vanquish	12	    19


Audi TT Roadster	20	    28		Audi TT Coupe		21	    29


BMW Z4 Roadster	20	    28		BMW 325CI		19	    27


Cadillac XLR		17	    25		BMW 330CI		19	    28


Chevrolet Corvette	18	    25		BMW M3		16	    23


Dodge Viper		12	    20		Jaguar XK8		18	    26


Ferrari 360 Modena	11	    16		Jaguar XKR		16	    23


Ferrari Maranello	10	    16		Lexus SC 430		18	    23


Ford Thunderbird	17	    23		Mini Cooper		25	    32


Honda Insight		60	    66		Mitsubishi Eclipse	23	    31


Lamborghini Gallardo	  9	    15		Mitsubishi Spyder	20	    29


Lamborghini Murcielago  9	    13		Porsche Cabriolet	18	    26


Lotus Esprit		15	    22		Porsche Turbo 911	14	    22


Maserati Spyder	12	    17


Mazda Miata		22	    28


Mercedes-Benz SL500	16	    23


Mercedes-Benz SL600	13	    19


Nissan 350Z		20	    26


Porsche Boxster	20	    29


Porsche Carrera 911	15	    23


Toyota MR2		26	    32








