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Administration

Next class rescheduled to May 31st, same time

I will send out an email with location (hopefully same
classroom); we will read Couture and Handbury paper

Following class is last class, would like to have grad students
present (proposals or ongoing work)
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Restaurant Variety in US Cities

Urban Economics literature suggests consumption amenities
(consumer benefits: shops, restaurants, museums, concerts,
etc...) attract people to live in cities (Glaeser, Kolko, Saiz 2001)

Some evidence that this force is becoming more important,
helps to explain recent revival of US downtowns (Couture and
Handbury 2016)

But how can we measure this?

I decided to try and measure consumption variety using city
restaurant variety

No gov’t data on this but lots of online restaurant
directories/portals

Scraped citysearch.com to show relationship between city
population, density, and product variety (Schiff 2015)
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Some More Noteworthy Examples

1. Davis and Dingell (2016): use Yelp to look racial
segregation in consumption (do different races consume
different things?)

2. Cavallo and Rigobon (2015): “Billion Prices Project”
collects prices from online retailers to look at macro price
changing issues; also Cavallo (2015) “Scraped Data and
Sticky Prices”

3. Halket and Pignatti (2015): scrape Craigslist to better
understand US rental market

4. Many papers on eBay, some on Alibaba
5. Edleman, B. “Using Internet Data for Economic Research”,

(JEP 2012): useful discussion of many issues
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Two (Rough) Uses of Webscraping

Find data that does not exist elsewhere
1. Data is generated by contributions from large user base

(Yelp, Craigslist, eBay)
2. Data is itself just measurement of activity on website

(forums like Reddit) or network (Facebook, LinkedIn,
WeiBo)

Re-arrange data in more convenient form (less common)
1. Data from many sources aggregated on one site (ex:

Wikipedia)
2. Parsing techniques of webscraping can also be used when

data provider gives you data in inefficient form (ex: 1000
spreadsheets)
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Scraped Data and Text Analysis

Current project (with Jacob Cosman) uses restaurant menu
data to better understand price responses to new competition

Restaurant menus are just text–we have to use statistical
techniques to measure differences in restaurant menus and
item changes

We use a CS technique (ngram processing) to measure
similarity of distribution of clusters of letters in two menus

These techniques are time consuming but not as daunting as
you might expect; techniques already exist and often
implemented in Python or R packages
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A Simple Example

Say you were working on a project about government and
education networks

You want the university of every member of congress, for many
congresses (115th, 114th, ...)

This information is available on Wikipedia because each
member of congress has a page which usually lists the alma
mater (crowd-sourced, many contributors)

In other words, the information exists but in inconvenient form;
a good scraping exercise

https://en.wikipedia.org/wiki/108th United States Congress
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Tools and Tips
Tools

• Python: I like the Anaconda distribution of Python, includes
many built-in packages useful for data science; I use the
BeautifulSoup HTML parser (bs4)

• Browser: Chrome or Firefox both have good tools for
inspecting the HTML code of any webpage

• Selenium: web-browser emulator, can be used to scrape
dynamic webpages (data displayed with javascript) but with
considerable more difficulty

Tips
• Space out website scrapes: put automatic pauses between

requests to website server, helps website and decreases
chance they block your IP. Sometimes better to download
pages, then parse.

• Set up test code: especially important if you do scheduled
scrapes–you need to know when the website changes their
format

9 / 11



Overview and Examples How to Scrape When to Scrape

Project Considerations
1. What is the exact source of the data being displayed?

Does it truly measure what you want? Ex:
menupages.com has been problematic

2. If the data is user-contributed, who are the users? Is
selection bias going to be a big problem? (ex: which
houses are rented on craigslist, who lists on eBay, who
posts on social media?)

3. Does the site customize the data based on characteristics
of the browser (location of IP address, time of day,
frequency of visits, etc...)? Can you deal with this (fake
cookies)?

4. Do you need a panel? If the website changes or is pulled
down, could you write a paper with just a few periods?

5. How much measurement error can you tolerate in your
research design? Ex: if you assemble a panel and a few
observations per period fail due to impartial scrapes, is this
manageable?
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Website Data Considerations

1. Would the site be willing to give you the data or partner
with you? Do they have a “chief economist” or API?

2. Is the data formatted in a regular and systematic way? Ex:
Yelp is great, Craiglist OK, Reddit is chaotic

3. Are the URLs set up in a systematic way–can you figure
out the addresses of all pages you need to scrape?

4. Is the data displayed in HTML or generated by a script
(e.g., Javascript)? Is some of the data in image form?

Would it be faster (and more reliable) to do this manually (or
hire a squad of undergrads)?

Good reference on automation consideration: Shapiro and
Gentzkow, “Code and Data for the Social Sciences: A
Practitioner’s Guide” (2014)
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