Biostat 216
Project Guidelines for Machine Learning in R 

A project is required for Biostat 216.  The project will illustrate the steps of a machine learning investigation including: creating descriptions of the data with tabular and/or visualization techniques, and using a machine learning algorithm to analyze the data.  The final description will be graded by letter grade (A+, A, A-, B+, B, B-, C, D, F).

Define the key issue, question or hypothesis you investigated.  Explain the algorithm(s) you used and why you chose it/them, including any problems or difficulties and how you handled them. Provide a summary of relevant results in tabular or graphical form and a discussion of what they indicate about your question of interest.  Include a brief conclusion.  Discuss limitations to the analysis including possible sources of bias and overfitting.   The text should be 1500 words or less and the project should have no more than a total of 6 tables or figures.  Include a title and references but no abstract. In putting together your project you may want to follow the following three steps:

Step 1:  Specify the question, access and clean the dataset.
Description:  Using the BRFSS (or your own) dataset (see the CLE for the BRFSS dataset and description), pick a question of interest for your course project.  Access the dataset you propose to use for your project. 
Details:  List the course dataset you will use and specify the question of interest. If your focus will be on prediction give the variable to be predicted.  If your focus will be on finding structure in the data, briefly describe what you hope you will find.   Describe the steps you went through to read in the data, including any problems you encountered. Provide a small table describing some of the key variables (mean, minimum, maximum and standard deviation for numeric variables and frequencies of categories for categorical variables).  

Step 2:  Describe the data.
Description:  Using both a table as well as a figure or graphic, describe the data in a way that informs the question of interest. 
Details:  Provide a table and an interpretation of the results in the table.  Provide a figure or graphic and an interpretation of the results. 

Step 3:  Analyze the data.
Description:  Apply one or more machine learning algorithms to the chosen dataset to answer the question of interest. 
Details:  Describe the steps you went through to analyze the data, including any problems you encountered, why you choose that method and what steps you took to avoid overfitting (where appropriate).  

Step 4: Make your analysis reproducible.
Description: Include the code for reproducing your entire data analysis pipeline.
Details: The attached code should document every step for reproducing your data analysis, starting from data pre-processing to the final analysis.
