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Notes

1. This is an Open Book exam; you are free to use any materials including laptop, tablet and internets.

2. Smart phone and the communication software/APP (e.g., Messenger, IG, LINE, WeChat,..) are prohibited.

3. Copy the R codes and the results from and paste it to this answer sheet.

4. Change the file name of this answer sheet according to your ID and Full Name. Upload the answer sheet to

http://ftp.hmwu.idv.tw:8080/login.html?lang=tchinese
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Account: reglll » password: classroom number.
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Data file: CDI.csv

Refer to the CDI data set in Appendix C.2. The number of active physicians (Y) is to be

regressed against total population (X,), total personal income (X5), and geographic region

(X3, X4, X5).

a. Fit a first-order regression model. Let X3 = 1 if NE and 0 otherwise, X4 = 1 if NC and 0
otherwise, and X5 = 1 if S and 0 otherwise.

b. Examine whether the effect for the northeastern region on number of active physicians
differs from the effect for the north central region by constructing an appropriate 90 percent
confidence interval. Interpret your interval estimate.

c. Test whether any geographic effects arc present;‘use o = .10. State the alternatives, decision
rule, and conclusion. What is the P-value of the test?

Data Set C.2 CDI

This data set provides selected county demographic information (CDIJ) for 440 of the most
populous counties in the United States. Each line of the data set has an identification number
with a county name and state abbreviation and provides information on 14 variables for a
single county. Counties with missing data were deleted from the data set. The information
generally pertains to the years 1990 and 1992. The 17 variables are:

Variable
Number Variable Name Description
1 Identification number 1-440
2 County County name
3 State Two-letter state abbreviation
4 Land area Land area (square miles)
5 Total population Estimated 1990 population
6 Percent of population Percent of 1990 CDI population
aged 18-34 aged 18-34
7 Percent of population Percent of 1990 CDI population
65 or older aged 65 years old or older
8 Number of active Number of professionally active nonfederal
physicians physicians during 1990
9 Number of hospital beds  Total number of beds, cribs, and bassinets during 1990
10 Total serious crimes Total number of serious crimes in 1990, including murder, rape,
robbery, aggravated assault, burglary, larceny-theft, and
motor vehicle theft, as reported by law enforcement agencies
11 Percent high school Percent of adult population (persons 25 years old or older)
graduates who completed 12 or more years of school
12 Percent bachelor’s Percent of adult population (persons 25 years old or older)
degrees with bachelor’s degree
13 Percent below Percent of 1990 CDI population with income below
poverty level poverty level .
14 Percent unemployment  Percent of 1990 CDI labor force that is unemployed
15 Per capita income Per capita income of 1990 CDI population (dollars)
16 Total personal income Total personal income of 1990 CDI population (in millions of dollars)
17 Geographic region classification is that used by the U.S. Bureau

Geographic region
i

of the Census, where: 1 =NE, 2=NC,3=S5,4=W




1 2 3 4 5 6 7 8 9 10
1 Los_.Angeles CA 4060 8863164 32.1 9.7 23677 27700 688936
2 Cook IL 946 5105067 29.2 124 15153 21550 436936
3 Harris ™ 1729 2818199 313 7.1 7553 12449 25352¢
438 Montgomery TN 539 100498 357 7.9 87 188 6537
439 Maui HI 1159 100374 26.2 11.3 192 182 7130
440 Morgan AL 582 100043 263 11.7 122 464 4693
11 12 13 14 15 16 17
700 223 11.6 80 20786 184230 4
734 228 111 7.2 21729 110928 2
749 254 125 5.7 19517 55003 3
779 16.5 108 8.0 13169 1323 3
770 178 57 3.2 18504 1857 4
694 155 94 7.1 16458 1647 3

1.(a)
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Data file: Kidney Function Data.csv

Kidney function. Creatinine clearance (Y) is an important measure of kidney function, but is
difficult to obtain in a clinical office setting because it requires 24-hour urine collection. To
determine whether this measure can be predicted from some data that are easily available, a
kidney specialist obtained the data that follow for 33 male subjects. The predictor variables are
serum creatinine concentration (X ), age (X»), and weight (X3).

Subject
i Xi Xiz Xi3 Y;
1 71 38 71 132
2 1.48 78 69 53
3 2.21 69 85 50
31 1.53 70 75 52
32 1.58 63 62 73
33 1.37 68 52 57

a. Using first-order and second-order terms for each of the three predictor variables (centered
around the mean) in the pool of potential X variables (including cross products of the first-
order terms), find the three best hierarchical subset regression models according to the AIC,
criterion.

b. Is there much difference in AIC, for the three best subset models?
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Data file: Performance Ability Data.csv

Performance ability. A psychologist conducted a study to examine the nature of the relation,
if any. between an employee’s emotional stability (X) and the employee’s ability to perform
in a task group (Y). Emotional stability was measured by a written test for which the higher
the score, the greater is the emotional stability. Ability to perform in a task group (Y =1 if
able. Y = 0 if unable) was evaluated by the supervisor. The results for 27 employees were:

i 1 2 3 e 25 26 27
Xi: 474 432 453 o 562 506 600
Yi: 0 0 0 1 0 1

Logistic regression model (14.20) is assumed to be appropriate.

a. Find the maximum likelihood estimates of By and B;. State the fitted response function.

b. Obtain a scatter plot of the data with both the fitted logistic response function from part (a)
and a lowess smooth superimposed. Does the fitted logistic response function appear to fit
well?

c. Obtain exp(b;) and interpret this number.

d. What is the estimated probability that employees with an emotional stability test score of
550 will be able to perform in a task group?

e. Estimate the emotional stability test score for which 70 percent of the employees with this
test score are expected to be able to perform in a task group.

> Performance.data <- read.csv("C:/Users/User/OneDrive/ £ 1A

/data/

>

> b0

erformance_Ability _Data.csv", header=FALSE)

colnames(Performance.data) <- ¢("performance", "emotion")

’

> performance_Im = Im(performance ~ emotion, data = Performance.data)

> b0 = performance_ImScoefficients[1]

(Intercept)
-1.531574

> b1 = performance_ImScoefficients[2]

> bl

emotion
0.003749153

>

Y =-1.531574 + 0.003749153X

(c)

> x = Performance.dataSemotion

>y = Performance.data$Sperformance




>
> Performance.glm <- gim(y ~ x,
+ data = Performance.data, family = "binomial")
> exp(coef(Performance.gim))

(Intercept) X
3.333425e-05 1.019100e+00

>

The odds of perform a task will increase by exp(b1) if one unit increase in emotion stability



