Project 1

STAT 801A, Fall 2026

Due on September 18, 2026 at 5:00 pm

Overview

The American Community Survey is a large national survey that collects information on many
aspects of life in the United States. You are tasked with analyzing a subset of the 2022 survey for
people who live and work in Lancaster County, Nebraska. In this particular subset, respondents
were asked how long it takes for them to commute to work and only responses for people who
drive alone are included. The data is available in the file travel-time-31109.csv.

Variable Descriptions:

e RESPONDENT: Unique identifier for each respondent

e TRANTIME: Travel time to work in minutes

o DEPARTS: Time of day the respondent leaves for work (e.g., 7:30 AM = 730)
o ARRIVES: Time of day the respondent arrives at work (e.g., 7:30 AM = 730)

Problems

Complete each of the following problems using the provided Quarto template. Your code must
be reproducible, but you are free to use any R packages that you would like (i.e., I can get the
same output file by rendering your Quarto file). For each problem, include your code, output,
and a brief written interpretation of your results. Submit your completed Quarto file and the
rendered PDF file to Canvas.

1. Read in the data into an object called ne_work_commute and use the head () function
and its correct arguments to print out the first 10 observations.

2. Use the dim() function to get the dimensions of the dataset. In writing (1 sentence),
state the number of rows and columns of ne_work_commute.

3. Compute the mean of TRANTIME.

4. Compute the median of TRANTIME.
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10.

11.

12.

13.
14.

Compute the variance of TRANTIVME.
Compute the standard deviation of TRANTIME.
Use the summary () function on TRANTIME and interpret what each value represents.

Create a histogram of TRANTIME using interpretable text for the title and axis text (Note:
You may use either base R or ggplot2.)

Would the mean or median be a better description of travel time? Briefly explain your
decision.

Your supervisor wants to remove outliers when reporting the summary statistics using
the interquartile range (IQR) method. Create a vector called filtered_travel_time
that contains values that are not outliers. A value is considered an outlier if it is less
than @, — 1.5 x IQR or greater than Q5 + 1.5 x IQR. (Hint: the IQR() function would
be helpful here.)

Create a histogram of filtered_travel_time.

Repeat Problems 3-6 using filtered_travel_time and arrange your results into a nicely
formatted table. Round all values for this table to two decimal places. (Hint: create a
data frame with the summary statistics and use the knitr: :kable() function.)

Briefly describe what changed with your summary statistics after removing the outliers.

Let X be normally distributed with the mean and variance you computed for
filtered_travel_time (do not round these values). What is the probability that a
person who lives and works in Lancaster County has a travel time of:

a. less than 10 minutes
b. between 10 and 20 minutes
c. greater than 20 minutes
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