
Exercises: survey design objects and basic summaries

1. Define a survey design object containing the one-stage cluster sample of California
schools (look at help(api) to see how to do this). Estimate the total number of
students in the population (variable enroll) and a 95% confidence interval. Compare
this estimate to the true population value computed from the population data frame
apipop.

2. Load the NHANES 2003–2004 demographic data in the file demo_c.xpt. You will
need to load the foreign package and use read.xport() to read the file. Define a
survey design object representing the data for the clinical examination. The sampling
weights are in the variable WTMEC2YR, the Primary Sampling Units are in SDMVPSU,
and the first-stage strata are in SDMVSTRA.

3. What is the mean age of the US civilian population (variable RIDAGEYR)? What is
the mean age for men (RIAGENDR==1) and women?

4. Load the blood pressure data in the file bpx_c.xpt. Merge the blood pressure and
demographic data: if you have the demographic data in a data frame called demo and
the blood pressure data in a data frame called bpx then

both <- merge(demo, bpx, by="SEQN")

Create a survey design object for the merged data, using the same design variables as
in question 2. Estimate the mean systolic blood pressure (BPXSAR) for men and for
women, the quartiles of systolic blood pressure for men and for women, and the total
number of people in the population with hypertension (BPXSAR>140 or BPXDAR>90).

5. Load the RSQLite package and define a survey design object using the database
table set1 in the database file imp.db (you need to unzip the file first). The sam-
pling weights are in WTPFQX6, the Primary Sampling Units in SDPPSU6, and the
first-stage strata in SDPSTRA6. Estimate the mean bone mineral density (BDPFNDMI)
separately for men and women (HSSEX==1 for men). Repeat for men and women over
60 (HSAGEIR is age). You will need to remove the missing data, coded as -9, using
subset() or update().

Exercises: graphics and regression

1. Load the NHANES 2003–2004 blood pressure and demographic data as in the previ-
ous exercises. Draw scatterplots of systolic blood pressure against age, using trans-
parency and using hexagonal binning.

2. Use svyby() to estimate the proportion of people with hypertension for age groups
< 30, 30–40, 40–50, 50–60, > 60. Use the barplot() and dotchart() functions on
the object returned by svyby() to draw barplots and dotplots.
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3. Using the two-stage cluster sample of California schools (dclus2 in help(api)), fit
a linear regression model to see how Academic Performance Index (api00) is related
to the variables meals (% with subsidized school meals), ell (% learning English as
a second language), emer (% teachers without full teaching qualifications).

4. Fit a logistic regression model to the same data set, with comp.imp, whether the
school achieved its ‘comparative improvement’ target, as the outcome variable.

5. Using the database-backed NHANES III design defined in the previous exercises, fit a
linear regression model with outcome variable BDPFNDMI (bone mineral density) and
with age (HSAAGEIR), sex (HSSEX) and weight (BMPWTMI).

6. As in the slides, define a set of imputed survey designs for the NHANES III imputa-
tion database. Fit the same regression model with multiple imputation and compare
the results to the single imputation in the previous exercise

Exercises: calibration

1. Load the US election data set in the survey package with data(election). Take a
sample of 200 regions from the data set:

in.sample <- sample(nrow(election), 200)
election.sample <- election[in.sample, ]

Define a survey design object representing this simple random sample, and estimate
the total number of votes for George W. Bush and for John Kerry. Calibrate the
sample to the total number of votes in the population, and repeat the estimation.

2. Run the calibration example in the slides for the California schools data. Extract
the weights from the calibrated design objects with the weights() function and
examine how much they vary. Which observations end up with particularly high or
low weights?
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