Statistics 1601

ASSIGNMENT 10: CHAPTER 10, 11, 12, 13 ( points)

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

10.19  (Same as 10.7 in 4th edition of text)  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) 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)  Make a scatterplot of the data in Table 2.2.  (Which is the explanatory variable?)

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

(c)  Give a statistical model that provides a framework for asking the question of interest for this problem.

(d)  Translate the question of interest into null and alternative hypotheses.

(e)  Test these hypotheses and write a short description of the results.  Be sure to include the value of the test statistic, the degrees of freedom, the P-value, and a clear statement of what you conclude.

**TABLE**10.21  We assume that our wages will increase as we gain experience and become more valuable to our employers.  Wages also increase because of inflation.  By examining a sample of employees at a given point in time, we can look at part of the picture.  How does length of service (LOS) relate to wages?  Table 10.6 gives data on the LOS in months and wages for 60 women who work in Indiana banks.  Wages are yearly total income divided by the number of weeks worked.  We have multiplied wages by a constant for reasons of confidentiality.

(a)  Plot wages versus LOS.  Describe the relationship.  There is one woman with relatively high wages for her length of service.  Circle this point and do not use it in the rest of this exercise.

(b)  Find the least-squares line. Summarize the significance test for the slope.  What do you conclude?

(c)  State carefully what the slope tells you about the relationship between wages and length of service.

(d)  Give a 95% confidence interval for the slope.

10.23 (6 points) The Leaning Tower of Pisa is an architectural wonder.  Engineers concerned about the tower’s stability have done extensive studies of its increasing tilt.  Measurements of the lean of the tower over time provide much useful information.  The following table gives measurements for the years 1975 to 1987.  The variable “lean” represents the difference between where a point on the tower would be if the tower were straight and where it actually is.  The data are coded as tenths of a millimeter in excess of 2.9 meters, so that the 1975 lean, which was 2.9642 meters, appears in the table as 642.  Only the last two digits of the year were entered into the computer.

	Year
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84
	85
	86
	87

	Lean
	642
	644
	656
	667
	673
	688
	696
	698
	713
	717
	725
	742
	757


(a) (2 points) Plot the data.  Does the trend in lean over time appear to be linear?

ANSWER:

(b) (2 points) What is the equation of the least-squares line?  What percent of the variation in lean is explained by this line?

ANSWER:

(c) (2 points) Give a 99% confidence interval for the average rate of change (tenths of a millimeter per year) of the lean.

ANSWER:

11.1  In each of the following settings, give a 95% confidence interval for the coefficients of x1 and x2.

(a)  n = 25, 
[image: image1.wmf] = 10.6 + 12.1x1 + 17.3x2, SEb1 = 7.2, and SEb2 = 4.1.

(b)  n = 103, 
[image: image2.wmf] = 15.6 + 12.1x1 + 7.3x2, SEb1 = 7.2, and SEb2 = 4.1.
**TABLE**12.32  If a supermarket product is offered at a reduced price frequently, do customers expect the price of the product to be lower in the future?  This question was examined by researchers in a study conducted on students enrolled in an introductory management course at a large midwestern university.  For 10 weeks 160 subjects received information about the products.  The treatment conditions corresponded to the number of promotions (1, 3, 5, or 7) that were described during this 10-week period.  Students were randomly assigned to four groups.  Table 12.3 gives the data.

(a)  Make a normal quantile plot for the data in each of the four treatment groups.  Summarize the information in the plots and draw a conclusion regarding the normality of these data.

(b)  Summarize the data with a table containing the sample size, mean, standard deviation, and standard error for each group.

(c)  Is the assumption of equal standard deviations reasonable here?  Explain why or why not.

(c)  Run the one-way ANOVA.  Give the hypotheses tested, the test statistic with degrees of freedom, and the P-value.  Summarize your conclusion.

12.37(8 points) Recommendations regarding how long infants in developing countries should be breast-fed are controversial.  If the nutritional quality of the breast milk is inadequate because the mothers are malnourished, then there is risk of inadequate nutrition for the infant.  On the other hand, the introduction of other foods carries the risk of infection from contamination.  Further complicating the situation is the fact that companies that produce infant formulas and other foods benefit when these foods are consumed by large numbers of customers.  One question related to this controversy concerns the amount of energy intake for infants who have other foods introduced into the diet at different ages.  Part of one study compared the energy intakes, measured in kilocalories per day (kcal/d), for infants who were breast-fed exclusively for 4, 5, or 6 months.  Here are the data:


(a) (4 points) Make a table giving the sample size, mean, and standard deviation for each group of infants.  Is it reasonable to pool the variances?

ANSWER:

(b) (4 points) Run the analysis of variance.  Report the F statistic with its degrees of freedom and P-value.  What do you conclude?

ANSWER:

**TABLE**13.19  One way to repair serious wounds is to insert some material as a scaffold for the body’s repair cells to use as a template for new tissue.  Scaffolds made from extracellular material (ECM) are particularly promising for this purpose.  Because they are made from biological material, they serve as an effective scaffold and are then resorbed.  Unlike biological material that includes cells, however, they do not trigger tissue rejection reactions in the body.  One study compared 6 types of scaffold material.  Three of these were ECMs and the other three were made of inert materials.  There were three mice used per scaffold type.  The response measure was the percent of glucose phosphated isomerase (Gpi) cells in the region of the wound.  A large value is good, indicating that there are many bone marrow cells sent by the body to repair the tissue.  In Exercise 12.43 (page 765) we analyzed the data for rats whose tissues were measured 4 weeks after the repair.  The experiment included additional groups of rats who received the same types of scaffold but were measured at different times.  Here are the data for 4 weeks and 8 weeks after the repair:

(a)  Make a table giving the sample size, mean, and standard deviation for each of the material-by-time combinations.  Is it reasonable to pool the variances?  Because the sample sizes in this experiment are very small, we expect a large amount of variability in the sample standard deviations.  Although they vary more than we would prefer, we will proceed with the ANOVA.

(b)  Make a plot of the means.  Describe the main features of the plot.

(c)  Run the analysis of variance.  Report the F statistics with degrees of freedom and P-values for each of the main effects and the interaction.  What do you conclude?  Write a short paragraph summarizing the results of your analysis.

Breast-fed for:				Energy Intake (kcal/d)


4 months	499	620	469	485	660	588	675	517	649	209


		404	738	628	609	617	704	558	653	548


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


5 months	490	395	402	177	475	617	616	587	528	518


		370	431	518	639	368	538	519	506


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


6 months	585	647	477	445	485	703	528	465
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