WORKSHEET: LOGISTIC REGRESSION

NAMES:

In this worksheet you will train and evaluate a classification algorithm to determine whether or not a fine

needle aspiration biopsy is cancerous (malignant) or non-cancerous (benign). The data were downloaded

from the UC Irvine Machine Learning Repository and lightly processed. Here is a brief glimpse at some

of the columns. Use only this glimpse to answer the questions on this page!

diagnosis radius_mean texture_mean | area_mean radius_sd texture _sd | area_sd
M 23.09 19.83 1682.0 1.2910 0.7452 180.20
M 19.55 28.77 1207.0 0.8426 1.1990 106.40
B 14.64 15.24 651.9 0.5115 0.7372 42.76
M 17.47 24.68 984.6 1.0880 1.4100 122.30
M 20.20 26.83 1234.0 0.9761 1.8920 103.60
M 18.94 21.31 1130.0 0.7888 0.7975 96.05

1. What is the unit of observation in this data frame?

2. We will be fitting models to output a diagnosis (“benign” or “malignant”). This is a categorical outcome.

Which level will be considered the reference level by default in R and why?

3. Based on the glimpse, use a plot to compare the texture_mean for benign vs. malignant biopsies, side-

by-side. Make sure to give your label your axes and give your plot a title. Give a shape which matches

your expectation of the phenomenon and explain your choice in at least one sentence.

4. Based on your previous sketch, what biopsies are you prepared to classify as malignant versus benign?

Fill in the blanks below to make a decision rule.

If texture mean >
Otherwise predict

: predict
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https://en.wikipedia.org/wiki/Fine-needle_aspiration
https://en.wikipedia.org/wiki/Fine-needle_aspiration
https://archive.ics.uci.edu/ml/datasets/Breast+Cancer+Wisconsin+%28Diagnostic%29

You can load in today’s data frame by downloading the dataset cells.csv from Ed, and then uploading
it into RStudio. Then, use the code below to change the variable diagnosis to a factor variable!

biopsies <- biopsies |>
mutate(diagnosis = factor(diagnosis, levels = c("B", "M")))

5. Split the biopsies data frame into training and testing sets, and provide the code you used to do so
here. Use a split of your choosing.

6. Fit a simple logistic regression model to the training data that predicts the diagnosis using the mean
of the texture index and save the result into the object m1. Write the code you used to fit the logistic
regression model below.

7. Using a probability threshold of 0.5, What would your model predict for a biopsy with a mean texture
of 15? What probability does it assign to that outcome? Answer these questions and provide the code
you used to arrive at them.

8. Calculate the misclassfication rate of your model on the testing data. Provide the code you used to do
so here.
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