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Introduction 

Rising real estate prices have a big impact on people’s life. And due to the high price of 

real estate, having the house price surveyed before taking actions is necessary. In this 

project, we would like to build a prediction model on the real estate price in Austin 

based on the house feature. And we are interested in studying the importance of each 

feature. Although the result we get might not be all accurate, the interactive visualization 

plot do create some insight of the real estate market and can help people make their 

decisions. 

  

Method 

The first procedure is to collect useful dataset to build the price prediction models. The 

dataset contains price and other features that influences the prices for selling house in 

Austin. The features fall into two types: housing and location. To collect the housing 

features, we use scrapy framework to collect information from www.zillow.com. The 

scraped data include the floor area, number of bathrooms, number of living rooms. As 

for the location information, scrapy collects the longitude/latitude and zip code 

information for every house. But it is insufficient to represent the location features for 

each house, as the distance to amenity have a large impact on the housing price. 

Therefore we use pandana package to 

download street network and amenity 

location data in Austin from 

OpenStreetMap[1]. We are interested in the 

following amenities: school, hospital, 

supermarket, restaurant and bar. The results 

for hospitals are shown in the following 

figures. Then we compute the closest 

network accessibility from each house to 

every type of amenity. And the results are 

added to our dataset. At last we also collect 

the highest rating score of nearby schools 

for each house. 

 

     Fig1 Distance to Closest Hospitals  

Next, genera machine learning methods are used to make prediction models. With the 

scraped raw data from zillow website, there are some format mismatch and missing 

http://www.zillow.com/
http://www.zillow.com/


value, so the first step of preprocessing is clean the dataset by regular expression 

(detect mismatch and substitute) and sklearn.preprocessing.Imputer (substitute missing 

value with mean) or delete the row with missing value, which is reasonable because 

there are 200 removal items do not significantly affect the whole dataset,3600 rows. To 

enhance the performance of tree based algorithm, add some categorical data based on 

clustering of the dataset based on location, size of house and amenities by k-means. 

Then apply linear regression, random forest tree and xgboost model for the prediction. 

Tuned the hyperparameter with skearn.model_selection.GridSearchCV and go through 

5-fold cross validation test. With the important feature model default in the tree based 

algorithm in sklearn, it is able to learn the importance feature from the model. As we can 

see,this is reasonable that floorarea has most important impact to the model, zipcode 

have some impacts and latitude and longitude provide similar importance. The strange 

thing is the cluster feature and amenities have less importance and may not provide 

much insightful information to the model. The final prediction result show as on the left. 

The model can achieve over 80% accuracy within error range of 0.15, which is highly 

compatible to the zillow price predictor. 

However, which is below our 

expectation. With some efforts we find 

that some outlier (abnormal data) may 

significantly affect the model, such data 

should be cleaned at the preprocessing 

procedure. 

 

With the results from scraping and our 

estimation model, the actual prices of 

the houses along with the estimation 

precision can be plotted  using python. 

However, the previous methods we 

learnt in class are pretty much static 

plots. To improve the plots and to allow our users to find out the results they would like 

to see, interactive plotting could be  a better choice. To realize interactive data 

visualization, an additional library in python will be introduced. Bokeh is a useful library 

for python to make interactive plots. It communicate the python code with browser using 

javascript in the backend, to allow users create interesting plots. 

 

In Bokeh, it asks the users to use ColumnDataSource item to store the data to be 

plotted. After storing and calling the ColumnDatasource, the plots can be plotted in 

many ways. Including circles, lines, triangles and so on. Besides the plain background 

plots, Bokeh also allows multi-layer plots with the background as google map. By calling 

google map API, plots can be created above google maps. 



 

Results 

 

The plotting results are shown below. In the housing price plots, users are allowed to 

select the desired room number, bedroom number, size and price ranges. Once any of 

these parameters change, the web-page plot will react to the filters immediately. Also, 

the color of the circles represents different range of prices of the houses. The lighter the 

color is, the cheaper it is. 

 
    Fig2 Price Plot                                Fig3 Prediction Plot 

 

In the estimation precision plots, color represents overestimate in red and below-

estimation in blue. The alpha value represents the precision of the results. The closer 

the estimation is, the lighter the color is. 
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