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Scraping data (perhaps using ON ¥ burningglass® )

HTML is a markup language to format documents for human readers

It is now common to scrape data from the web, e.g., Computerization of White Collar
Jobs. from UpJohn Institute, which scrapes online job postings.

Employer enters job
info into database

Database used to build
HTML and post on web

User scrapes HTML
to build local database

Database analyzed by
researcher



https://research.upjohn.org/up_workingpapers/310/
https://research.upjohn.org/up_workingpapers/310/
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HTML is a markup language to format documents for human readers.

It is now common to scrape data from the web, e.g., Computerization of White Collar
Jobs. from UpJdohn Institute, which scrapes online job postings.

Employer enters job Database-used-to-build
info into database HFML andposton-web

UserserapesHIMLE Database analyzed by
to-build-loal-database researcher

e Q: How make human readable document also machine readable?
e A: Embed metadata into the HTML.
e For that we need standards for the metadata.


https://research.upjohn.org/up_workingpapers/310/
https://research.upjohn.org/up_workingpapers/310/

schema.org

“Schema.org is a collaborative, community activity with a mission to
create, maintain, and promote schemas for structured data on the
Internet, on web pages, in email messages, and beyond.”

e Creative works: CreativeWork, Book, Movie, MusicRecording, Recipe,

TVSeries ...
e Embedded non-text objects: AudioObject, ImageObject, VideoObject
e FEvent
e Health and medical types
e QOrganization
e Person
e Place, LocalBusiness, Restaurant ...
e Product, Offer, AggregateOffer
e Review, AggregateRating
e Action
e JobPosting
o

Dataset


https://schema.org/CreativeWork
https://schema.org/Book
https://schema.org/Movie
https://schema.org/MusicRecording
https://schema.org/Recipe
https://schema.org/TVSeries
https://schema.org/AudioObject
https://schema.org/ImageObject
https://schema.org/VideoObject
https://schema.org/Event
https://schema.org/docs/meddocs.html
https://schema.org/Organization
https://schema.org/Person
https://schema.org/Place
https://schema.org/LocalBusiness
https://schema.org/Restaurant
https://schema.org/Product
https://schema.org/Offer
https://schema.org/AggregateOffer
https://schema.org/Review
https://schema.org/AggregateRating
https://schema.org/Action

Schema.org is already widely used

e See CACM article on Schema.org: Evolution of Structured
Data on the Web

e ~45% of pages in the Google search index have schema.org
markup

e Most popular mark up use

o 6 billion product listings across 5m domains

o 96m Job postings (including duplicates)

e ...and many more from comic books to recipes to
mortgages, to events ...

e Lesson: use schema.org standards if you want your data to
be used



https://cacm.acm.org/magazines/2016/2/197422-schema-org/fulltext
https://data.corp.google.com/sites/8j2hg93x3unp/classic_sporedash_view/?f=stats.criteria.itemtype:ct:Product
https://data.corp.google.com/sites/8j2hg93x3unp/classic_sporedash_view/?f=stats.criteria.itemtype:ct:jobposting
https://schema.org/ComicStory
https://schema.org/Recipe
https://schema.org/MortgageLoan
https://schema.org/Event
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JobPosting

Thing = Intangible = JobPosting

A listing that describes a job opening in a certain organization.

Property
Properties from JobPosting

Expected Type

Administrative/rea

applicantLocationRequirements

B ) ContactPoint
applicationContact

MonetaryAmount or

baseSalary Number or

EducationalOccupationalCredential
ar
Text

educationRequirements

Text

eligibilityToWorkRequirement

employerOverview

Description

The location(s) applicants can apply from. This is
usually used for telecommuting jobs where the
applicant does not need to be in a physical office.
Mote: This should not be used for citizenship or work
visa requirements.

Contact details for further information relevant to this
Job posting.

The base salary of the job or of an employee in an
EmployeeRale.

Publication date of an online listing.

Educational background needed for the position or
Occupation.

The legal requirements such as citizenship, visa and
other documentation required for an applicant to this
job.

A description of the employer, career opportunities and

winrls anvirnnmant finr thic nocitinn
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Google

Dataset Search

Try coronavirus covid-19 or global temperatures.

Learn more about including your datasets in Dataset Search.

M



Google

« Last updated

Q

100+ datasets found

Proportion of Population Aged
65 or Older

catalog.data.gov

datadiscoverystudio.org
+1more

Updated Mar 31, 2016

Population ages 65 and above
for the United States

fred.stlouisfed.org

Updated Sep 20, 2019

Development of the global
population aged 65 and over...

www.statista.com

Undated Mar 292012

population Aged 65 X ©®© B i

+ Download format « Usage rights - Topic Free

Proportion of Population Aged 65 or Older <

Explore at catalog.data.gov Explore at datadiscoverystudio.org Explore at data.wu.ac.at

12 scholarly articles cite this dataset (View in Google Scholar)
Dataset updated Mar 31, 2016

Dataset provided by
(Point of Contact)

Description

Variable was created as part of a set of indicators that demonstrate links between the condition of natural areas
and human concerns and that quantify dependencies on resources. More information about these resources,
including the variables used in this study, may be found here:
https://edg.epa.gov/data/Public/ORD/NERL/ReVA/ReVA_Data.zip.



& Data-( x | FESAC X | DataCt x | “o, Declin x | @ Search x | @ Search x | [ schem x [g Datas x + - O X

&« C {) & schema.org/Dataset Q & = @ E B 3P 2 O X @ @ ® G N 9 :

i Apps % Bookmarks Presentation... [Il GoogleSearch... [ A Statisticalvi... ™ 10-31-2014 Go... » | @ Other bookmarks

— I

Home Schemas Documentation

Dataset

Thing = CreativeWork = Dataset

A body of structured information describing some topic(s) of interest.

Property Expected Type Description
Properties from Dataset
) ) ) DataDownload A downloadable form of this dataset, at a specific location, in a specific
di=tribution f
ormat.

og A data catalog which contains this dataset. Supersedes c:
includedInDataCatalog includedDataCatalog.
Inverse property: dataset.

Text The International Standard Serial Number (ISSN) that identifies this serial
issn publication. ¥ou can repeat this property to identify different formats of, or
the linking ISSMN (IS5N-L) for, this serial publication.
Text or Atechnigue or technology used in a Dataset (or DataDownload,
URL DataCatalog), corresponding to the method used for measuring the

corresponding variable(s) (described using variableMeasured). This is
oriented towards scientific and scholarly dataset publication but may have
broader applicability; it is not intended as a full representation of
measurement, but rather as a high level summary for dataset discovery.

For example, if variableMeasured is: molecule concentration,
measurementTechnique measurementTechnigue could be: "mass spectrometry” or “nmr

spectroscopy” or "colorimetry” or "immunofluorescence”.

If the variableMeasured is "depression rating”, the measurementTechnigue -




Metadata about datasets

Table 3: Percentage of datasets with specific properties. Columnn 2 lists the source
predicates for each property. Properties not listed in the table have values in

fewer than 1% of the datasets.

Property Source predicates Percentage
description sofidescription, purl#idescription 100005
title sofname, purl#title 100005
provider sofipublisher, sofiprovider, purl#publisher 54.59%
keyvwords sofikeywords, dct#keyword, purl#keyword 20.08%
URL sofurl, dct#accessurl, dct#landipgpage 68.30%
temporal coverage so#temporalCoverage, sofftemporal, purl#temporal 15.41%
data download sofdistribution, det#distribution 44.34%
spatial coverage sofispatialCoverage, soffspatial, purl#spatial 35.69%
date modified sofidateModified, purl#modified 37.46%
license so#license and so##license on so#distribution 34.80%
date published sofidatePublished, purl#published 30.83%
catalog so#includedInCatalog 29.74%
variable sofvariableMeasured, det#theme 20.90%
aunthors sofauthor, soffcreator 14.12%
same_as sofsamels, rdf#same_as 12.72%
date created sofidateCreated 9.62%
alternate name sofalternateName, rdf-schema#label 3.40%
15 accessible for free so#isAccessibleForFree 3.04%
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We want to make it easier to find and analyze data

P & Prscr e

Fomdfasets  COPbyichatry

it irventrmant £ MWL

‘What is the Interactive Data Application?

o

rearratioral egioeal

e agptcat

s ..lmm.m.- obant anc vimsaly spesing, The appicstion sho siows

2016 DATA PRODUCTS
User's Manual

Nl\lmll Center for

IES* NCE' N conter for

Usars Manual ) (14.4 M8)

[ECPP)

G i P incorme:

It Ot I3

Mational Data

American

et #m Srvey
Fisstnornt 13 P Sy
v & Uirataten

Community Survey

Data Tables & Tools

Data Predles Selector

Duta Profibes consist of four tables (Social, Econom, Housing, Demograghic) m give 3 broad
staenca e of o paricur grograghy. Wa prova an ey 10 e De

et s g
Bari T st

Supplemental Tables.
Listhursg 1 1Bt nenst ancaste ared Panriabis s bocaliel m peocraptions wilh -t
poplations? Check ot ol new Supphementsl Tables! Thess simpilied tabies provide e mest

10 Fpear Detaried Tabies. In
iy e of -yeer e forgesgeaphies wth popcations of 16,000 1o
3 gt ks o he bablws on dala cerms gov.

M:Juucs SAS Ascu Read-in of
Plgase nofe that the ASCH file

+ NHES CPP Public-Use

Parent and Family Involvemnd

2 [ (10,1 MB)
R file G (10.5 MB)
P (12me)

el s b dF

Includes SAS ASCII Read-in of
Fleasa note that the ASCH fie
NHES F

Aclult Teaininn and

Mational Death

Index

Public-Use Data
Fles

Compressed
Mortaley Fle

Dita Uses
Agreement

e uthersiy

SPACE Program

Vital Statistics
D
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Just ask Google


Presenter
Presentation Notes
And we want to do this same thing for data
There is a ton of public data out there, and not only is it really difficult to access, but it’s nearly impossible to join because it’s siloed within different government agencies
We’re taking the data from all of these different sources and putting into one Knowledge Graph that’s easy to use. 


Coming soon: In Google Search

. . GO |e white male population living in poverty in atlan S Q
@ Stats seeking queries for O(1000) gle e maepopuiten g ey e J
var |a b Ie S fro m De mo g ra p h iC S ’ Q Al ENews [ images ¢ Shopping [ Videos i More Settings ~ Tools
Education, Em p lo yment, Hea Ilth, About 7,760,000 results (5.33 seconds)
CO mmerce , Dlsaste IS , Cr|m e , an d Atlanta / Male / White people / Poverty
Housing 7,788 (2017)
. o
® Line charts |
Chicago
81,028
® US data from federalgovernment; o
7788

internationaldata from World Bank,
OECD

3% Explore more

Sources include: US Census Feadback

People also ask

What is the poverty rate in Atlanta? v


Presenter
Presentation Notes
The first thing we are going to roll out is line charts for stats seeking queries for thousands of variables across data commons verticals like education, employment, health, crime, and so on. 
For example, we can fulfill queries like “poor white males living in atlanta”
We are going to use the existing Search line charts that are already being used today for public stats.
This initial launch includes only US data, except in some cases where we have high level country data. 


Important goal: Joining data across providers

Sites like FRED, Census, etc.
allow joining data across their
data sets by hosting the data
and using common standards.
But it is the common
standards that really matter,
since this allows joins across
different distinct providers.

Start with dates, move on to
geos.

E.g. | recently joined “county
health rankings” (125
datasets) with “JHU covid
confirmed cases by county” to
build a predictive model at the
county level.

Scattplot with hexbin
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Questions

1. What are best practices wrt to populating dataset
metadata?

2. We are updating schema.org. What additional schemas
do you want?

3. Who are important international partners?

4. Would “Job Trends” or “Recipe Trends” (modeled on
Google Trends) be useful?
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