
Homework Assignment 6

BSTA 101

Due on November 22, 2021

Show your work. More generally, justify your answers. Write legibly and
succinctly. Write grammatically, i.e., write complete sentences, check spelling,
etc.

1. The data for this problem are included as the pima dataset in the faraway
R package.

The National Institute of Diabetes and Digestive and Kidney Diseases
conducted a study on 768 adult female Pima Indians living near Phoenix,
AZ. The purpose of the study was to investigate risk factors for diabetes.

Computer output for two model fits is given below. For the first fit, body
mass index (BMI) was the response variable while diabetes test result (0
or 1) was the explanatory variable. For the second fit, the variables’ roles
were reversed: diabetes test result was the outcome variable, BMI the
covariate.

Call:

lm(formula = bmi ~ factor(test), data = pima)

Residuals:

Min 1Q Median 3Q Max

-35.143 -4.704 -0.543 4.421 31.957

Coefficients:

Estimate Std. Error t value Pr(>|t|)

(Intercept) 30.3042 0.3374 89.825 <2e-16 ***

factor(test)1 4.8383 0.5711 8.472 <2e-16 ***

---

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Residual standard error: 7.544 on 766 degrees of freedom

Multiple R-squared: 0.08567,Adjusted R-squared: 0.08448

F-statistic: 71.77 on 1 and 766 DF, p-value: < 2.2e-16

Call:

1



glm(formula = test ~ bmi, family = binomial, data = pima)

Deviance Residuals:

Min 1Q Median 3Q Max

-1.9209 -0.9178 -0.6838 1.2351 2.7244

Coefficients:

Estimate Std. Error z value Pr(>|z|)

(Intercept) -3.68641 0.40896 -9.014 < 2e-16 ***

bmi 0.09353 0.01205 7.761 8.45e-15 ***

---

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

(Dispersion parameter for binomial family taken to be 1)

Null deviance: 993.48 on 767 degrees of freedom

Residual deviance: 920.71 on 766 degrees of freedom

AIC: 924.71

Number of Fisher Scoring iterations: 4

(a) Do women who test positive for diabetes have higher BMI? Are
women having higher BMI more likely to have diabetes? Explain
the distinction between these two questions.

(b) What type of model is the first: ANOVA, ANCOVA, or regression?

(c) What type of model is the second: ANOVA, ANCOVA, or regression?

(d) Predict the outcome of a diabetes test for a woman having a BMI of
25.

(e) What is the estimated mean BMI for women who test negative for
diabetes? What is the estimated mean BMI for women who test
positive for diabetes?

2. Use mathematical notation to completely specify the two models from
Problem 1. Each specification will include a sample, a response distribu-
tion, and a conditional expectation for each sample point.

3. State the null hypothesis and alternative hypothesis for each of the two
models. Explain each pair of hypotheses using plain language.
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