Lecture 4: Let’s get data!

Prof. Esther Duflo



Where can we find data?

@ Existing data Libraries
@ Collecting your own data
© Extracting data from the internet



Existing data libraries

« A Great resource for MIT students and others:
http://libguides.mit.edu/ssds

 Popular sources of data

Data.gov: Datasets generated by the executive branch of the
US government http://www.data.gov/

IPUMS : censuses from the US and many more!
https://www.ipums.org/

International IPUMS
https://international.ipums.org/international/
ICPSR http://www.icpsr.umich.edu/icpsrweb/ICPSR/:

A data repository with many data sets on lots of subjects
Harvard-MIT Data center and Harvard Data verse
https://dataverse.harvard.edu/ where many researchers
archive their data

Amazon dataverse
http://aws.amazon.com/public-data-sets/



http://libguides.mit.edu/ssds
http://www.data.gov/
https://www.ipums.org/
https://international.ipums.org/international/
http://www.icpsr.umich.edu/icpsrweb/ICPSR/
https://dataverse.harvard.edu/
http://aws.amazon.com/public-data-sets/

International household survey data

Demographic and Health surveys
http://www.dhsprogram.com/

World bank http://data.worldbank.org/
LSMS (search for LSMS on the world bank data page)

Rand public-use databases
http://www.rand.org/labor/data.html



http://www.dhsprogram.com/
http://data.worldbank.org/
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Replication data from researchers

» Randomized control trials
« https://dataverse.harvard.edu/dataverse/jpal
- https://dataverse.harvard.edu/dataverse/
socialsciencercts
» The American Economic Association journals require posting
of any data used for research: there is lots of data on the
AEA website



https://dataverse.harvard.edu/dataverse/jpal
https://dataverse.harvard.edu/dataverse/socialsciencercts
https://dataverse.harvard.edu/dataverse/socialsciencercts

The internet!

« Many websites that are data intensive are making that data
directly available to people

- 538

» Yahoo data dump : “a sample of anonymized user interactions
on the news feeds of several Yahoo properties”.
http://webscope.sandbox.yahoo.com/catalog.php?
datatype=r&did=75

« Uber movement (to come)
https://movement.uber.com/cities

- Some sites are specializing in aggregating data

 Sports data sets http://www.opensourcesports.com/,
http://nbasavant.com/
« Web pages: Way back machine https://archive.org/web/

- There is much more... search in library catalog, google, etc.


http://webscope.sandbox.yahoo.com/catalog.php?datatype=r&did=75
http://webscope.sandbox.yahoo.com/catalog.php?datatype=r&did=75
https://movement.uber.com/cities
http://www.opensourcesports.com/
http://nbasavant.com/
https://archive.org/web/

But what if this is not what | am looking
for?

« Sometimes what you are looking for is available, but not free:
your library may be able to purchase it... or you may need to
get an agreement.

« Sometimes it is available but the access is restricted (for
example for confidentiality reasons).

- For administrative data, see
https://www.povertyactionlab.org/admindata

 The entity that owns the data may be interested in sharing it
with you if this is part of a research project (prospective or
retrospective)

 You will then have to comply with the partner’s requirements
for data security, and also go through an Human Research
Board Review (IRB) at your institution.

« And sometimes you will have to harvest it yourself!



https://www.povertyactionlab.org/admindata

Harvesting data

- Scraping data from the internet.
« Collecting your own data.



Scraping data from the internet

« Use an API
- Use a web page



What is Web Scraping!?

Pull data form one page

Crawl an entire web page

A set of forms running in the background
Any of the above in an ongoing fashion
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Using an API

» API (Application Programme interface) are programs that help
a particular program to communicate with other programs

» Some web sites provide and invest in API (Twitter, Facebook,
google map, etc.) and you will typically use those to harvest
the data from those sites, some time in conjunction with
python
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Example: using google map API to look

at traffic in Delhi
Gabriel Kreindler

« Google has set up an API (application program interface) that
allows access to Google Maps.

» Mostly used by smartphone apps, websites, etc.
 Google provides documentation and libraries to access.

 Very simple to access using Python, Java, HTML, etc.
« No need for complicated scraping!

- Designed for commercial applications.Cost structure:

* First 2,500 queries per day free, then 1 USD/2,000 queries.
» Researchers can also take advantage!
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One example: travel time(distance matrix)
Takes into account traffic conditions at different hours.

Two types of queries, depending on departure time:

 Departure time = now ?prediction based on crowdsourced live
data from Google Android users, as well as historical data on
that route.

» Departure time = 6/15/2016 8:34am ?prediction based on
historical data.

No direct access to historical data.
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Example: Delhi Odd-Even study

Delhi, one of the most polluted cities in the world,
experimented with a driving restriction policy called Odd-Even
(based on license plate numbers)

Implemented between January 1-15th 2016, and again in April
The following results are based on gueries made every 20
minutes since January 1st2016, on 93 routes across Delhi.
The inputis a API key and .csv file that has a departure point
(latitude, longitude) and arrival point

The out put is many .csv files with a time it takes.

A python code keeps querying google API
Code+readme available on the course web site for those
interested
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© Google. All rights reserved. This content is excluded from our Creative Commons
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### Gensral paramsters
# Path to input and output files
osdir = 'YOUR PATH HERE'

### Query paramsters

delta_time = 30#20%60 # time interval betwsen gueries in seconds # 20 minutes
fname = ‘'input/routes.csv' # input file
cname = 'output/live travel times' # output file

### Google API key — create Google Maps API clientl
mykey='YOUR GOOGLE API KEY HERE'
client = googlemaps.Client (key=mykey)
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# roquase travel tims for driving wi

"hest guess® traffic ssrimacs
loeal_result = slisnt.distance matrisl(slat, clem), (dlat, dlen), 4 il

sules

Wit [“rows"] [0] ["alamants"] [0]

Af tesp[ status:]==-oK":
current_dict[“distance bg®] = temp["distance”]["value"]
current_dict["duration bg”] = temp[“duration®]["valua"]
current_dict["duration_in_traffic bg"] = cemp["duration in_traffic”]["valua"]

# add local dictiopary to the list of resulcs
zesults.append (curzent_dict)

i w

ite for this time:
aufix = strinow loc.tm mon) + “_ ¥ + strinow _loc.tm mday) + "_" + strinow_loc.tm hour) + "_" + strinow loc.tm min) + ©_*
write_to_csv(results, oname + sufix + ~.osv")
exoapt:
pass

Yoo




Ex1 — Delhi Odd-

Even [Live queries]

Daily Travel Times
Average over all routes in Delhi
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Scraping web sites

- Some providers will not have an API
» Then you need to extract the information from the page.

- Example: Ellison and Ellison: Did the internet change the
price of used books?

Want to compare the price of the same used book in stores
and online

Need to collect data at regular interval on the prices of a
bunch of used books.

From the web site http://www.abebooks.com/
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http://www.abebooks.com/

Search thousands of booksellers selling
millions of new & used books )

Author Jetf Smith

For the Love of Books

"Doutt thow t stars ar fire; Doubl that the

Title  The Frugal Gourmat

Keyword

© Abe Books. All rights reserved. This content is excluded from our Creative Commons license. For more
information, see https://ocw.mit.edu/help/fag-fair-use/
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What we start with

Search Books: | By Keyword ¢ |

The Frugal Gourmet by Jeff Smith
‘fou Searched For: Author: #* Jeff Smith, Titte: #* The Frugal Gourmet +Edit Your Search

Aosuts(i-30jof1eos Bl 2 3 « s . Bort By | Lowee: Tous Prce B
Condition Search Within These Results: ]
® Al Conditions

) New Bociks [124)

71 Used Books (1512) et

Pubiishod by Balanting Books Price: USS 2.80

Binding ISBN 10; 0345335226 < ISBN 13 §TO0345335234 Cornoen Curency
% All Bind <

:ﬂ’"ﬂ o Used / Mass Market Paperback Shipping: <3 ¥

_,m,, i ey Within U.SA,

(R O | Bemusts Comole Sources Network Tamebne Proflies  Resources  Securty  Audits
YT AN PRRUNT-DATH SO L-XE- EF

s:tatere

iy Clasae" result-getall col-as-4"s < dlv-

@1 I X

Styles  Computed [vent Listeners ¥

iy Class=result-pricing col-ns- LT
¥ca rel- nofeliow it agd-io-beskai=linsk-l" hret Jstrviet/sopsasiatrit elesent. st
adit=lh i1 71ES S234Gcn_speast-_~srpl-_-1" Litle-Add Bosk to
Shoseing Basket —-/a-
vodlv £lass-" bremprice St ca vl 20l
“bePrice: /b
<span Class- price”-U58 299/ span
<l
@ classosmile relnafollov” breterservict/brametyse? g2
2 AT Gncick return operMingi|this.rer, 8, " - MM TR
8, 8.0, % %, 480, 589, 100, 1801:- 11tle- Comvert ferrency-Cenvert furrency-f
» gty class  shispisg - i/div-
iy classe-small MithIn 1,54
vertical-sliga: baseline;
AR AT 3
i
uml body Swapper #abe-contem #main div b dv #hook-1 dv dvresuh-prcingcobxi-d  ditem-price [EETIPSIRY I T SR arlhdl

© Abe Books. All rights reserved. This content is excluded from 21
our Creative Commons license. For more information, see
https://ocw.mit.edu/help/faq-fair-use/
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What we want to get

A nice table we can import in R
» Name of title (for lots of titles)
» Date
* Price
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Web scraping with Python

Most conventional way to do it... the internetis full of
tutorials

You will work using the request library and the BeautifulSoup
library

With those you will write simple routine that will extract what
you are looking for.

In the used book example, we need to pull up the page for
each book at specified date, and instruct python to search for
the price (which is nicely identified to as a class).

And export them into a table.
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Search Books: | By Keyword &

The Frugal Gourmet by Jeff Smith
‘You Searched For: Author: #* Jeff Smith, Title: +* The Frugal Gourmet s Edit Your Search

Resuts (1-30jof1es Il = 2 4 = . Sort By Lowest Tom Pros B

‘Smith, Jef
Pubiished by Ballantine Books
ISBN 10; 345336206/ ISEN 13: 9780345335234
% Al Bindings
- Used /Mass Market k
i : Paperbac
— : - - = Guantity Avalable: 3
O Elements Console Sources MNetwork Timeline  Profiles  Resources  Securty  Audits o1 i X
T CL3SSe TESULT-03TA COL-NS-4 CT >
:before Styles Computed Event Listeners »
by elasss rasult-getakl eol-ns—B s </l
wediy class="result-pricing col-xs—4"> i + F*
a rel--nafoliow 1g Ank-1" href. ? alement.atyla €
ksl \_speadd-_~srpl-_-1" titles"Add Bock to
Shopping Basker s« /2>
¥ ofiiv clases" Stea-price’s wprice { castylfdi]
<toPricers/be 2c;
<span class. price-Uss 2,99 5pan- fest-wnight: Bold:
]

=8 elasa="small” rel m!al\@- nn-r eerylot/Fraseose?
aN2bv anclick-"return operindowlthis.hret, 8,

9, 8, 8 1, 1, 400, 509, \u lwl. Title"Convert Currency"-Convert Currency=/s:

» iy class<shipping™s_</div-

~div elasss"small"> Withia U.5.A, 8
“/div> vertical-slign: baseline:
bop CLasE mepmet n 3
oy

etore { gbetsstymlf, ol

Wi body #wrageer fabe-comem #maln d dh i #bock-1 dv  dveesul-pricng cob-ns-d  dhvinem-price [ESEFEIEN -
© Abe Books. All rights reserved. This content is excluded from our
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Web scraping in R

R has a web scrapping package built by Hadley Wickham
(same person who wrote the R for data science book, ggplot2,
tidyverse, ), called rvest.

See: http://blog.rstudio.org/2014/11/24/
rvest-easy-web-scraping-with-r/

Works well in conjunction with a google chrome plugin
selectorgadget.com/

It has the ability to submit forms and search web pages, etc.
See demo(package = "rvest”) for demonstrations
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Harvesting a table

CAaLPoLy | Admissions

Learn by Doing.

Home  Prospectis Visit Us i Admitted Students  Counselors  Residency

Student Profiles

Preliminary New Freshman Profile Fall 2016

T I T 2N

Agriculture, Food & Environmental Sciences. 1261
Architecture & Enviranmental Design M4 BO5 397 2 134
Business 6828 2115 402 30 1342
Engineering 16464 372 417 1 1450
Liberal Arts 7973 2557 394 29 1290
Science & Mathematics 10335 3001 408 30 1356
Tatal 48,146 14,190 404 30 1352

“NOTE: Old SAT math and critical reading scores only

© California Polytechnic State University. All rights reserved. This
content is excluded from our Creative Commons license. For more
information, see https://ocw.mit.edu/help/fag-fair-use/

Contact

PROSPECTIVE
Reguesting Informaticn
Undergraduate Majors
Selection Criceria
Cal Poly cn the Road!
Student Profile
Parents information
Cost of Attendance
Afer Cal Paly
Graduate Programs

Intgsmational
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Harvesting a table

Student Profiles

Preliminary New Freshman Profile Fall 2016

COLLEGE APPLIED |SELECTED |GPA |ACT |SAT1*
Agriculture, Food & Environmental Sciences 4429 1920 390 |28 1261
Architecture & Environmental Design 2114 805 397 |29 1314
Business 6828 2115 402 |30 1342
Engineering 16464 3792 417 |33 1450
Liberal Arts 7979 2557 394 |29 1290
Science & Mathematics 10335 3001 409 |30 1356
Total 48,146 14,190 404 |30 1352

*NOTE: Old SAT math and critical reading scores only

Preliminary New Tr| 'able Clear (3) Togg

© California Polytechnic State University. All rights reserved. This
content is excluded from our Creative Commons license. For more
information, see https://ocw.mit.edu/help/fag-fair-use/
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Harvesting a table

library(rvest)

CPadmission <- read_html("https://odmissions.calpoly,edu/prospective/profile. htsl")
CPodmission %%

ht=l_nodes("table™) %%

- [[1]]%-%

html_table()

admission_1<-html_table(CPadmission)]
CPodmission =%

html_nodes("table™) %%

-[[21]%=%

html_table()

admission_Z<-html_table{CPadmission}



Harvesting specific items

e

Frue Le :
R ranand — \F Add to Basket

Eae = Marcel Proust Price: USS$ 3.48
Convert Cumency
Published by [N (2001) ]
ISBN 10: 2070361584 / ISBN 13: 9782070361595 Shipping: 1 Fres
Within L.S.A.
Used
Quantity Avaitable: 2

From: Better Workd Boaks (Mishawaka, IN, U.S.A)
Bockseller Rating; drérdrink

Item Description: GALLIMARD, 2001. Book Condition: Good, N/A. Shows some signs of wear, and may have some markings on
the inside. Bookseller Inventory # GRPS709034

Moro ion About This Selier | Ask a Question 1.

& Add to Basket

Price: USS 3.51

© Abe Books. All rights reserved. This content is excluded from our
Creative Commons license. For more information, see o & =
https://ocw.mit.edu/help/faq-fair-use/
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Harvesting specific items

library(rvest)

larecherche <- read_html("https://www.abebooks.com/servliet/SearchRe
titlehtml <- html_nodes(larecherche, ".col-xs-8 a span”)

titletext <-html_text(titlehtml)

pricehtml<-html_nodes(larecherche, ".item-price .price")
Pricetext<—htm‘l._text(pr'icehtrnl)
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Harvesting specific items

ard

7
TR e

& Add to Basket

Price: USS 3.48
Convert Currency

Published by GALLIMARD (2001)

ISBN 10: 2070361594/ ISBN 13: 9782070361595 Shipping: =Gy e
Within US.A,

Used Destination, 45

Quantity Availabla: 2

From: Better Worid Books (Mishawaka, IN, L.S.A)
Booksollor Bating: drirririr

em Description: GALLIMARD, 2001, Book Condition: Good, N/A. Shows some signs of wear, and may have some markings on
'e inside, Bookseller Inventory # GRPS700034

lore Information About This Seller | Ask Booksedier a Question 1.

.item-price .price Clear (30) Toggle Position  XPath ¢ X

© Abe Books. All rights reserved. This content is

excluded from our Creative Commons license. For

more information, see

https://ocw.mit.edu/help/fag-fair-use/ o ) =
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> pricetext
[1] "USS 3.48" "USS 3.51% "USS 3.51" “USS 3.81° "USS 3.81"
[6] "USS 3.91" "USS 3.917 "USS 4,357 “USS 4.62° "USS 1.80"
[11] "USS 1.88" “USS 1.80" "US$ 2.15" "USS 3.85" "USS 3.13"
[16] "USS 6.B6" "US$ 3.66™ "US$ 3.62" “USS 4.80" "USS 3.50"
[21] "USS 3.28" "US$ 3.28" “USS 8.1B" "USS 4.36" "USS 5.46"
[26] "USS 4.99" "USS 5.80" "USS 5.80" "US$ 5.36" "USS 4.37"
= titletext
[1] "A la recherche du temps perdu : Le temps retrouvé”
[2] "A la Recherche du Temps Perdu: Cosbroy”
[3] "A la Recherche du Temps Perdu: Combray”
[4] "A\uB@&® la recherche du temps perdu”
[5] "A\u@0ER la recherche du temps perdu”
[6] "A\uBOE3? la recherche du temps perdu : Le temps retrouvA\u@@83A™
[7] "A\u@@B3? la recherche du temps perdu : Le temps retrouvA\ugessd®
[8] "A la recherche du temps perdu, A 1'ombre des jeunes filles en fleurs, volume 2°
[9] "A la recherche du temps perdu, Sodome et Gomorrhe, voluse 2%
[18] "A 1o recherche du temps perdu III Le cote de Guermontes™
[11] "A la recherche du temps perdu III Le cote de Guermantes™
[12] "Combray A Lo Recherche Du Temps Perdu”
[13] "la recherche du temps perdu, tome 1 : Le c?t? de Guermantes"
[14] "A 1o recherche du temps perdu, Tome 1 : Un omour de Swonn @ Deuxiéme portie”
[15] "8Broch? - A la recherche du temps perdu viii - le c?t? de guermantes ***"
[16] “La Prisonniere (A La Recherche Du Temps Perdu Tome VI)®
"A lo recherche du temps perdu (French Edition)”
[18] "LE COTE DE GUERMANTES TOME 1 - A LA RECHERCHE DU TEMPS PERDU 3°
[19] "Sodome Et Gomorrhe (a la Recherche Du Temps Perdu)”
[28] "a la Recherche Du Temps Perdu (1) (French Edition)”
[21] "A la recherche du temps perdu IV- Le cité de guermantes 11"
[22] "A la recherche du temps perdu VIII - Le coté de Guermantes ®=*"
[23] "A 1o recherche du temps perdu : Le temps retrouvé”
[24] "A La Recherche Du Temps Perdu - Tome 3 - A L'osbre Des Jeunes Filles En Fleurs"
[25] “A 1@ recherche du temps perdu, tome 4 : Un omour de Swann®
[26] “A Lo Recherche Du Temps Perdu Tome V: Sodome et Gomorrhe FRENCH™
[27] "Combray A La Recherche du Temps Perdu”
[28] "A la recherche du temps perdu (French Edition)*
[29] "A la recherche du temps perdu, A 1'ombre des jeunes filles en fleurs, volume 2°
[38] "A la recherche du temps perdu IV- Leck té de guermontes II"



Woo =~ & WM

A cleaner code for a cleaner output

Lipraryirvest)
library(tidyr)
library(dplyr)

larecherche <- read_html("https://www.abebooks.com/servliet/SearchResults?:

price <- larecherche %=%
html_nodes(".item-price .price") %%
html_text() %%
readr: :parse_number()

title<-larecherche ¥-%
html_nodes(".col-xs-8 a span™) %%
html_text() %%
readr: :parse_character()

combined <- data_frame(title, “date and time® = Sys.time(), price)
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Collecting your own data

It is not as infeasible as it sounds!

Survey tool on the internet (survey monkey, amazon mturk)
Install Apps on willing participants that will track their
movements (or other things) with https://moves-app.com/
Sit in the science center and administer questionnaires

Set up some A/B testing
And of course if you have more money, organize a data
collection team to collect whatever you would like!
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Steps for collecting your own data

Obtain the funding you may need

Prepare a data management plan : how will you keep the data
safe? will you share it?

Obtain Human Subjects Approval
Design your data collection instrument
Pilot your data collection instrument
Implement!
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Protecting Human Subjects
The research governing human subjects is regulated, to ensure the
protection of the participants.
The background, Nazi research, Tuskegee Syphilis trials

- American medical research project conducted by the U.S.
Public Health Service from 1932 to 1972, examined the
natural course of untreated syphilis in black American men.

 The subjects, all impoverished sharecroppers from Macon
county, Alabama, were unknowing participants in the study;
they were not told that they had syphilis, nor were they
offered effective treatment.

By the end of the experiment, 28 of the men had died directly
of syphilis, 100 were dead of related complications, 40 of their
wives had been infected, and 19 of their children had been
born with congenital syphilis.

« People were also lured to come for tests with publicity of free
treatment. 36



+ In 1972 the whistle was blown, and the men finally won a $10
million class action trial against the PHS. The scientific merit
of the study was also shoddy: apparently not much was ever
learnt from it about how to treat the disease

« President Clinton apologized in the name of the Nation in
1997.

What is wrong here?
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Protection of Human Subject

The research involving human subjects is governed by federal
regulation . HHS Regulations for the Protection of Human
Subjects at Title 45 Code of Federal Regulations Part 46.

The HHS regulations are intended to implement the basic ethical
principles governing the conduct of human subjects research.
These ethical principles are set forth in the report of the National
Commission for the Protection of Human Subjects of Biomedical
and Behavioral Research entitled: Ethical Principles and Guidelines
for the Protection of Human Subjects of Research (the "Belmont
Report”).
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Human subject research

Research - A systematic investigation, including research
development, testing and evaluation, designed to develop or
contribute to generalizable knowledge. Activities that meet this
definition constitute research for purposes of the HHS regulations,
whether or not they are conducted or supported under a program,
which is considered research for other purposes. For example, some
demonstration and service programs may include research activities.
Human Subject - A living individual about whom an investigator
(whether professional or student) conducting research obtains (1)
data through intervention or interaction with the individual, or (2)
identifiable private information.
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Human subject research

Research - A systematic investigation, including research
development, testing and evaluation, designed to develop or
contribute to generalizable knowledge. This means that
Facebook or Amazon can experiment as much as they want
on you unless they publish; but if you are working with them
with the goal of publishing you need to go through an IRB
Human Subject - A living individual about whom an investigator
(whether professional or student) conducting research obtains (1)
data through intervention or interaction with the individual, or (2)
identifiable private information.
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Key principles of the Belmont report

® Respect for persons

» Respect individual autonomy
« Protect individuals with reduced autonomy

® Beneficence
» Maximize benefits and minimize harms
® Justice
 Equitable distribution of research burdens and benefits

41



Related requirements

Application of the general ethical principles to the conduct of
human subjects research leads to the following requirements:

 Respect for Persons

« Informed consent
« Protecting privacy and maintaining confidentiality
 Additional safeguards for protection of subjects likely to be
vulnerable to coercion or undue influence
« Beneficence

« Assessment of risk/benefit analysis including study design
 Ensure that risks to subjects are minimized
« Risk justified by benefits of the research

« Justice
 Ensure that selection of subjects is equitable.
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How this works in practice

For any research by an MIT, you need to be trained in human
subject

You need to submit to MIT COUHES a form describing your
research.

You need to follow the appropriate deadlines; and get the
authorization BEFORE you start.

You need to submit your informed consent forms as well,
unless you request a waiver

The form is used to asses if there is risk to the subjects or
others.

A committee assess the risks and the benefits, and if
necessary asks you for changes to protect the subjects better.
When work is conducted abroad, typically you also need to
obtain human subject permission from that country.

Some research which has minimum risk and does not involve
individually linked data is considered exempt.
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