
Take home exam 

 

Please answer the questions below and submit the report for grading. Since this is an exam, you should not discuss your 

answers with other students. Please make sure to submit a PDF containing your answers to the questions, and provide 

support for how you reached the answer in case of ambiguity. Do read the question carefully to ensure that you are 

answering the correct question. The questions in total account for 30 points. If you need clarification on any parts of this 

exam feel free to email me at qcwang@hku.hk.  

 

All answers should be based on the DC_properties.csv dataset provided. 

 

Data description: This dataset contains sale prices and information of 97,780 properties in Washington DC. The earliest 

recorded sale was in 1982, and the most recent recorded sale was in 2018. Descriptions of each column are provided in the 

appendix. Any values of -1 in any column represents missing value. 

 

Question 1 (10 points): Exploring the dataset (1 point each for sub-questions (a) to (f), 4 points for sub-question g) 

a) How many properties were sold in June of 2015? 

b) What is the most common type of heating mechanism, and how many properties have it? 

c) Based on mean price, which neighborhood is the most expensive? Use the column ASSESSMENT_NBHD for 

neighborhood.  

d) What is the 95% confidence interval of the mean price of the most expensive neighborhood?  

e) What is the 95% confidence interval of the mean price of the second most expensive neighborhood? 

f) Is the mean price of the most expensive neighborhood statistically different from the mean price of the second 

most expensive neighborhood? 

g) It is common knowledge that the size of a property will affect its sales price, and that property prices have risen 

over time due to inflation. Can you identify which neighborhood is most expensive while ruling out the effect of 

GBA and the year of sale? Is the price difference between the most expensive neighborhood and the second most 

expensive neighborhood statistically significant?  

 

Question 2 (8 points): Obtaining insights from data (2 points for each insight) 

a) Describe four unique insights that can be obtained from this dataset. The insights can be intuitive, but you must 

provide sufficient quantitative evidence and analysis based on the dataset to justify the validity of each insight. 

For each insight, also explain why it is potentially valuable (i.e., how a property buyer, seller, or developer may 

benefit from this insight). You will be graded on the validity of your analyses. 

 

Question 3 (12 points): Predictive analytics – we want to build a model to predict sale prices of properties (4 points 

for (a), 2 points for (b), 6 points for (c)) 

a) Fit a multiple regression model to predict price. Use the following predictor variables: HEAT, AC, ROOMS, 

GBA, STRUCT, GRADE, CNDTN, EXTWALL, ROOF, ASSESSMENT_NBHD. Use all properties sold before 

2016 to fit your model, and use all properties sold from 2016–2018 to evaluate your model. What is the MAE of 

your model’s predictions for properties sold from 2016–2018? What is the sale date, price, and address of the 

property sold from 2016–2018 for which your model had the worst prediction (i.e., the property with the largest 

absolute error), and what was your prediction? 

b) Design and implement a reasonable benchmark that can be used to evaluate how good your predictions are. 

Justify why it is a reasonable benchmark. What MAE does using this benchmark give on predicting the price of 

all properties sold from 2016–2018? Is it better or worse than your model’s predictions?  

c) Build a prediction model using multiple regression that best predicts price. Use all properties sold before 2016 to 

fit your model, and use all properties sold from 2016–2018 to evaluate your model. Prediction performance is 

measured by mean absolute error (MAE) on all properties sold from 2016–2018 (lower is better). Describe your 

model with sufficient detail so that I can reproduce your results. You will earn 2 points for this sub-question if 

your MAE on all properties sold from 2016–2018 is less than 235,000, 4 points if your MAE is less than 180,000, 

and 6 points if your MAE is less than 140,000. Note, if you try to use categorical variables with too many 

categories, you might run out of memory and Python might crash (or take too long to run). 
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Appendix: Data Description 

 

BATHRM: Number of bathrooms 

HEAT: Heating 

AC: Cooling 

NUM_UNITS: Number of Units 

ROOMS: Number of Rooms 

BEDRM: Number of Bedrooms 

AYB: The earliest time the main portion of the building was built 

YR_RMDL: Year structure was remodeled 

EYB: The year an improvement was built more recent than actual year built 

STORIES: Number of stories in primary dwelling 

SALEDATE: Date of most recent sale 

PRICE: Price of most recent sale 

QUALIFIED: An indicator to reflect if a sale is representative of market value (for example, if it is part of a multi-parcel 

sale) 

GBA: Gross building area in square feet 

BLDG_NUM: Building Number on Property 

STYLE: Style 

STRUCT: Structure 

GRADE: Grade 

CNDTN: Condition 

EXTWALL: Exterior wall 

ROOF: Roof type 

INTWALL: Interior wall 

KITCHENS: Number of kitchens 

FIREPLACES: Number of fireplaces 

USECODE: Property use code 

LANDAREA: Land area of property in square feet 

SOURCE: Raw Data Source 

FULLADDRESS: Full Street Address 

ZIPCODE: Zip Code 

LATITUDE: Latitude 

LONGITUDE: Longitude 

ASSESSMENT_NBHD: Neighborhood ID 


