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Sampling (Teaser)

• Sampling Desiderata: Corpus ≈ Sample
– Corpus should be representative of pop of interest

– Miserable Failure: Academic Books ≠ Chap’s Interests

• Quality (representative) vs. Quantity (more):
– More is more???

• But in a digitized world (where we have it all)
– Do we still need to worry about sampling?

• If a corpus is comprehensive,
– does that imply that it is balanced?
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Population Bound

• Corpus data is limited by population
– There are only 7B people
– And they have only so much time to communicate
– And only so much to say

• It is becoming technically possible to capture 
“much” of this (a non-trivial fraction)
– Google Ngrams: 4% of all books
– Nanny Cams: all speech that babies are exposed to

• If our corpora are large (comprehensive)
– Does that make sampling (balance) moot?
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Blooper Risk

• Search

• Auto-complete

• Spelling correction

• Ads

• Chatbots

• Memes
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However, at one point Tay tweeted about 
taking drugs, in front of the police, no less.
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https://www.theguardian.com/technology
/2016/mar/30/microsoft-racist-sexist-
chatbot-twitter-drugs

http://www.ibtimes.co.uk/microsoft-tay-ai-returns-boast-smoking-weed-front-police-spam-200k-followers-1552164
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Preventing Bloopers

• (Taboo) MWEs: 

– common verb + function word

• go, make, do, have, give, call

• it, up, in, on, with, out, down, around, over

• Amusing failure mode for Yarowsky (1992)

Grolier's Roget’s
(Chap)
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Vast, Vetted & Varied
Rip-Roaring, 
Zany Zappy

ChapGrolier's
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“Field Work” / Guilty Pleasure
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Chap & Technology (& me)
http://www.encyclopedia.com/arts/educational-magazines/chapman-robert-lundquist-1920-2002

• Chapman edited the fourth edition in 1977, 
– but it was his fifth edition, published in 1992,
– that expanded the compendium with more 

than 50,000 new words
– including colloquialisms such as 

• "AIDS," "yuppie," "hacker," 
• and "crack" (as in cocaine)

– that were unknown in Roget's time. 

• Chapman was reported to be one of the few 
lexicographers
– willing to exploit computer databases 
– in his relentless search for new words
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http://www.encyclopedia.com/arts/educational-magazines/chapman-robert-lundquist-1920-2002


First Attempt: Miserable Failure

• Goal: Find words (not in 4th edition)
– that should be in 5th edition

• Proposed method:
– Start with books the publisher recently published
– Look for words not in 4th edition

• Problem: Corpus Matters
– Publisher gave us scholarly treatments 

• of technical topics for academics

– Not representative of language change: 70s  90s
– Historical Linguistics & Academics

• Fortunately, AP News came to the rescue
– Large & more representative of 70s  90s
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Miserable Failure
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https://www.screamingfrog.co.uk/google-bombs/
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https://www.screamingfrog.co.uk/google-bombs/


Censorship & Irony

• Look that up in your Funk and Wagnalls! 

– (a lesser-known set of reference books whose 
phonetically funny name helped 

• both Laugh-In and

• The Tonight Show Starring Johnny Carson

– to poke fun at NBC censors)

• On behalf of blocked writers everywhere, we 
salute Mr. Chapman

– In an obituary, Paul Farhi of The Washington Post
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https://en.wikipedia.org/wiki/Funk_and_Wagnalls
https://en.wikipedia.org/wiki/The_Washington_Post


Chap
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Laugh-In Catchphrases

• I didn’t know that

• Easy for you to say

• You bet your sweet bippy!

• Sock it to me!

• One ringy-dingy...two ringy-dingies...

• Here come da Judge

• Verrry Interesting

• Look that up in your Funk and Wagnalls!
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https://en.wikipedia.org/wiki/Funk_and_Wagnalls


Memes, Language Change & 
Historical Linguistics

• The new slang / “shorthand”

• Multi-media: graphics/video

– More than just 
spoken/written words

• Designed “to go viral”

– Zero chance of surviving test 
of time (by construction) 
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Sampling (Teaser)

Sampling Desiderata: Corpus ≈ Sample
– Corpus should be representative of pop of interest

– Miserable Failure: Academic Books ≠ Chap’s Interests

Quality (representative) vs. Quantity (more):
– More is more???

• But in a digitized world (where we have it all)
– Do we still need to worry about sampling?

• If a corpus is comprehensive,
– does that imply that it is balanced?
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https://www.wsj.com/articles/meet-the-mercers-a-quiet-tycoon-and-his-
daughter-become-power-brokers-in-trumps-washington-1483904047
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Engineers (1990s): Quantity >> Quality
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Corpus Methods in a Digital World

• Data is available like never before. 

• We believed that back in the 1990s, 
– but corpora are even larger today than 

they were then, 

– and corpora will continue to grow for 
some time to come. 

• Thus far, corpus sizes have been 
limited by our ability to collect data, 
– but we are rapidly approaching a 

fundamental limit on supply of written and 
spoken language. 

• There are only so many people in the 
world, 
– and they have only so much time to 

communicate with one another. 

• It is becoming feasible to digitize 
– a non-trivial fraction of the world’s 

communication.

• This ability is creating new 
opportunities for new audiences 
to join in on the fun. 

• Google Ngrams makes it easy for 
anyone to apply corpus-based 
methods to half a trillion words 
– (4% of all books ever printed). 

• The popular press is referring to 
corpus methods and Google 
Ngrams as “addictive.”
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Digital Immortality & Digitized World

• Computer Scientists are talking about
– “digital immortality” : recording much of human 

communication and storing it forever.

• Digital immortality may not be a reality just yet, 
– but psychologists are currently recording 

• most of what children say and hear 
– between 2 months and 2 years of age 

• in order to better understand language acquisition.

• As the world becomes digitized,
– there will be many applications

• of corpus-based methods
• that include lexicography (and so much more).
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Bell & Gray’s Estimates of 
Lifetime Storage Requirements

Data-
Types

Lifetime Cost @
penny/GB

text 60-300 GB $1 - $3

photos 150 GB $2

speech 1.2 TB $12

music 5.0 TB $50

DVD video 1 PB $10k
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Cost of Disk Space  Non-Issue

• Cost of Disk Space used to limit

– Size of our phone albums, music collections, etc

– Clutter (how much junk we store & forward)

– Corpora 
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Spoken Data

• Massive amounts of speech are being digitized 
because of technologies such as:
– Apple Siri
– Amazon Alexa
– Google Now
– IBM Watson

• More sensitive & Less sensitive
– Medical Transcription
– Popup Archive (Speechmatics)

• 90k hours (radio) >> ASR Corpora (Switchboard, Callhome…)

– Children (Developmental Psychology)
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How I spent my summer vacation:
Diarization: Who spoke when?
2017 Frederick Jelinek Memorial Summer Workshop
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Diarization turns out to be harder than we thought
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https://sites.google.com/view/aclewdid/home

Various data sets collected in a range 
of cultures with varied devices
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Data collection is becoming easier

• Deb Roy popularized the idea 
of digitizing first few years of a 
child’s life. 
– His Ted Talk13 has 2.4M views. 

• When the Human Speechome
Project14 started, 
– it was necessary to install a 

machine room 
– in Deb Roy’s basement. 

• Since then, the technology has 
made considerable progress. 

• A community is developing 
around DARCLE 
– (Daylong Audio Recordings of 

Children’s Linguistic 
Environments)

• There is interest in collecting 
audio of child development 
across a wide range of diverse 
languages and social 
backgrounds.

• Ambitious scope  Consortia
– HomeBank
– TalkBank
– CLARIN

• New directions: video, aphasia
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Digital Libraries

• As we may think (1945) 
WayBack Machine

• Web is large
– But not the largest corpus

• Healthy eco-system:
– more readers than writers
– usage logs >> crawls
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Google Books:
4% of All Books ≈ ½ Trillion Words
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Sanity Check:
Prague, Czech Republic, Czechoslovakia
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Example of Change: Gay
http://thestarryeye.typepad.com/gay/2015/03/before-gay-meant-gay.html

1962: Let me tell you about a place
Somewhere up-a New York way
Where the people are so gay

Look that up in your 
Funk and Wagnalls!
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http://thestarryeye.typepad.com/gay/2015/03/before-gay-meant-gay.html


HistWords: Word Embeddings for Historical Text
William L. Hamilton, Jure Leskovec, Dan Jurafsky
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http://stanford.edu/~wleif
https://cs.stanford.edu/people/jure
http://web.stanford.edu/~jurafsky


Word2vec
http://bionlp-www.utu.fi/wv_demo/
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http://bionlp-www.utu.fi/wv_demo/


Sampling (Teaser)

Sampling Desiderata: Corpus ≈ Sample
Corpus should be representative of population of 

interest

Quality (representative) vs. Quantity (more):
More is more???

But in a digitized world (where we have it all)
– Do we still need to worry about sampling?

• If a corpus is comprehensive,
– does that imply that it is balanced?
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Google Ngrams: More Recent Estimates are More Reliable
(Most books were published recently)

1500 –2000: Frequency of function words: the, a, in
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Google Books: 35% Growth per Decade
More Recent Estimates are More Reliable
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Conclusions

• Endless debate: quantity vs. 
quality

• Engineers tend to favor 
quantity
– But we need your help to keep 

the debate going

• In a digitized world, even if we 
had it all,
– Sampling is still an issue

• Practical Apps:
– Predict future (test set)
– From past (training data)

• Need to sample the past so it 
is representative of the 
population of interest (future)

• Future depends on many 
factors including:
– Speaker/Audience

• Adult ≠ Child ≠ Teenager

– Register: Slang ≠ Formal
– Spoken ≠ Written
– Language Change:

• Past ≠ Future
• Time & Space
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