
Entire contents © 2013  Jason S. Chang. All rights reserved. 

Jason S. Chang
Department of Computer Science

National Tsing Hua University, TAIWAN
2015-03-13  14:20-15:30 r103.cs.ntu.edu.tw

1

Peeking into

the Future of Writing

15年3⽉月14⽇日 星期六



Entire contents © 2013  Jason S. Chang. All rights reserved. 2

Peeking into

From Word Processor to

the Future of Writing

Jason S. Chang
Department of Computer Science

National Tsing Hua University, TAIWAN
2015-03-13  14:20-15:30 r103.cs.ntu.edu.tw

15年3⽉月14⽇日 星期六



Entire contents © 2013  Jason S. Chang. All rights reserved. 3

Peeking into

From Word Processor to

Interactive Writing Environment:

the Future of Writing

Jason S. Chang
Department of Computer Science

National Tsing Hua University, TAIWAN
2015-03-13  14:20-15:30 r103.cs.ntu.edu.tw

15年3⽉月14⽇日 星期六



Entire contents © 2013  Jason S. Chang. All rights reserved. 4

Peeking into

From Word Processor to

Interactive Writing Environment:

the Future of Writing

WriteAway
Jason S. Chang

Department of Computer Science
National Tsing Hua University, TAIWAN

2015-03-13  14:20-15:30 r103.cs.ntu.edu.tw

15年3⽉月14⽇日 星期六



Entire contents © 2013  Jason S. Chang. All rights reserved. 

Dictionaries (and Grammar Books)

• For language learning, dictionaries have a long and honorable history

– Macmillan English Dictionary for Advanced Learners (MEDAL)

– Search the word method

• Recently, researchers (e.g., Sinclair) advocated 

– Corpus linguistics

– Corpus-based lexicography,

– Using a concordance in language teaching

– E.g., AntConc with examples in Citeseerx

• Small (.3%) sample (1.6 million words/0.7 million sentences)

• From Citeseerx  dataset (460 million words/20 million sentences) 

– Search the word difficulty -> almost as fast as Google

– But, what if we search the full Citeseerx?
5
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Macmillan English Dictionary

• Emphasis on Academic English

• Special Writing Section: Improve Your Writing Skills (IYWS)

–Rhetoric Functions

–Common Grammatical Errors

6

Sylviane Granger
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On a good day ...

• a way of doing something, especially a planned or established way

– It was a handmade rug produced by traditional methods.

– Farming methods haven't changed here for decades.

• method of: We are trying to develop new methods of pollution control.

• method of doing something: They have adopted an alternative method of financing the scheme.

• method for doing something: Vaccination is the most effective method for preventing disease.

• Collocations

– adj + method: effective, efficient, preferred, principal, reliable

– v. + method: adopt, apply, choose, develop, devise, employ, pioneer, provide, use
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• Dictionaries have concise and organized information
– have difficulty with something: She’s having difficulty with her schoolwork this year. 
– have difficulty (in) doing something: Six months after the accident, he still has difficulty 

walking. 
– great/considerable difficulty: We had considerable difficulty finding anywhere to park. 
– do something with/without difficulty: Seb was speaking with great difficulty.  

8

difficulty

• But concordance has other advantages
– Bring Your Own Data (BYOD)
– Build Your Own Dictionary (BYOD)
– Any texts, words, examples, in rich 

contexts
• Cobb (1998) reports that in vocabulary 

learning
– Students used the concordance and 

made their own personal dictionaries 
(notes)

• Learned and retained better
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Writing vs. Vocabulary Learning

• Why learning by preparing to do something?

– Slow and indirect

• Why not learn by doing (or writing and speaking)

– Learn vocabulary as you go

• In teaching Academic Writing, we should focus on

– Academic Word List

9
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Writing vs. Vocabulary Learning

• Why learning by preparing to do something?

– Slow and indirect

• Why not learn by doing (or writing and speaking)

– Learn vocabulary as you go

• In teaching Academic Writing, we should focus on

– Academic Word List

– OR Rhetoric functions in Writing
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AntConc search for difficulty in CiteseerX-gdex
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AntConc search for difficulty in CiteseerX-gdex

12

Will it take too
long to search the

full Citeseerx?
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AntConc search for difficulty in CiteseerX-gdex
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Is something
 missing in this 
small sample?

Will it take too
long to search the

full Citeseerx?
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AntConc search for difficulty in CiteseerX-gdex
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Is this the best
way to order

instances?

Is this the best
way to order

examples?

Is something
 missing in this 
small sample?

Will it take too
long to search the

full Citeseerx?
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AntConc search for difficulty in CiteseerX-gdex
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Is this the best
way to order

instances?

Is this the best
way to order

examples?

Do I want to see
 so many examples?

Is something
 missing in this 
small sample?

Will it take too
long to search the

full Citeseerx?
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Concordances have limitations

• Speed

– Returning results with a speed comparable to Google

• Coverage

– Scaling up to a Web-scale dataset

• Presentation

– Ordering the search results (putting important information first)

– Organizing the search results (grouping similarly information)
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What if we can have

• The best of both worlds

– Dictionary

– Concordance

• Solution

– A concordance that looks/works like a dictionary

17
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Previous Solutions (Flavor Manner Process)

• AntConc (vanilla)

– bring your own data (BYOD), vanilla, examples ordered by neighboring 

• GDEX or ForBetterEnglish (set menu)

– Web examples organized by collocation (one example per collocation)

• Pattern Dictionary of English Verbs from CPA (handmade)

– BNC examples organized by verb pattern

18
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ForBetterEnglish
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Pattern Dictionary of English Verbs (CPA)

•Visit pdev.org.uk

•Choose from a list of 1275 (and growing) verbs

•View verb patterns with BNC concordance lines

20
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Example CPA Verb Pattern (abandon)
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CPA ＋BNC Example Sentences（Pattern 1）

pattern: someone or somegroup abandon ACTIVITY/PLAN
                (e.g., project, siege, development, idea, provision, plans)

7
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Concordances have limitations

• Limited Coverage

– Even BNC (100 M) can be too small, not genre/domain specific

• Speed

– Can we return results as fast as Google does?

• Presentation

– Ordering: showing the most important usage first

– Organizing: showing not all, but 2 or 3 examples per pattern
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– Even BNC (100 M) can be too small, not genre/domain specific

• Speed

– Can we return results as fast as Google does?

• Presentation

– Ordering: showing the most important usage first

– Organizing: showing not all, but 2 or 3 examples per pattern

• Support linguistic search query

– Show me the patterns after the word difficulty
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Concordances have limitations

• Limited Coverage

– Even BNC (100 M) can be too small, not genre/domain specific

• Speed

– Can we return results as fast as Google does?

• Presentation

– Ordering: showing the most important usage first

– Organizing: showing not all, but 2 or 3 examples per pattern

• Support linguistic search query

– Show me the patterns after the word difficulty

• No query search

– Show me the patterns after the word difficulty

– Automatically, proactively, unsolicited
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Solutions

• Web-scaled linguistic search engines: NetSpeak and Linggle
• 1 trillion (1012) words (noisy) Web page text

• Index queries not keyword

• Show search results as you type

• Support linguistic queries

• keywords, wildcard, wild pos, synonyms

• Presentation: ordering examples by frequency

• Interactive Writing Environment: WriteAway
• Search for information as you write

• Group examples by complementation pattern

• Order examples by frequency

26
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Netspeak.org – Find words in between and more …
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Netspeak.org – Find words in between and more …
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Linggle
demonstrating

15年3⽉月14⽇日 星期六



Entire contents © 2013  Jason S. Chang. All rights reserved. 

Linggle
Linguistic Google

demonstrating
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Linggle
Linguistic Google

demonstrating
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The One Minute Help

15年3⽉月14⽇日 星期六



Entire contents © 2013  Jason S. Chang. All rights reserved. 

demonstrating

15年3⽉月14⽇日 星期六



Entire contents © 2013  Jason S. Chang. All rights reserved. 

WriteAway
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WriteAway
Write Nonstop

demonstrating
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WriteAway
Write while being helped  Nonstop

demonstrating
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Writing programs TODAY

• People write programs in Interactive Development Environment

• In IDE

• You type a few words (tokens)

• The system will show you suggestions, what lies ahead

• In other words, IDE help you with prompts and autocomplete

• You test drive your program and get instant corrective feedback

• Syntax errors

• Semantic errors

38
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My main point

• I will show you

– Future of Writing = Present of Programming
– Future = Interactive Writing Environment

• Why?

– History repeats itself

– We have better theory of the language

• Lexical grammar

• Pattern Grammar

– We have much more Data to derive Pattern Grammar

– Statistical methods are mature

39
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Better Theory of Language

• Old theory: Two sides of a coin: Vocabulary + Rules

– Words have parts of speech (POS)

• Noun: object;  Verb: action

• Preposition/order: relation and event

– Rules are related to POS, and almost independent of words

• New theory

– Lexical grammar (e.g., Pattern Grammar)

– Rules are intimately linked to words

40
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Pattern Grammar

• PG is a model for describing the syntactic 
environments of individual words

• Each word has a set of patterns describing word 
usage in typical contexts

• One sense per pattern (often patterns are different for 
different word senses)

Sources: 
• http://en.wikipedia.org/wiki/Pattern_grammar
• Hunston and Francis (2000): A corpus-driven approach to the lexical 

grammar of English

41
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Pattern Grammar

Skim (v.) includes the following patterns in the COBUILD 
dictionary

• V n off/from n: Skim the fat off the soup. (limited prepositions allowed)
• V n: Skim the wall surface smooth and get ready for painting.
• V over/across: Water skiers skimmed across the bay.
• V through n: Skim through the report and check for spelling 

mistakes?

Sources: 
• http://en.wikipedia.org/wiki/Pattern_grammar
• Hunston and Francis (2000): A corpus-driven approach to the lexical 

grammar of English

42
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Dictionaries Embrace Pattern Grammar
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Dictionaries Embrace Pattern Grammar

• have difficulty with something: She’s having difficulty with her schoolwork this year. 

• have difficulty (in) doing something: Six months after the accident, he still has difficulty walking. 

• great/considerable difficulty: We had considerable difficulty finding anywhere to park. 

• do something with/without difficulty: Seb was speaking with great difficulty.  

44
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http://www.macmillandictionary.com/search/british/direct/?q=we
http://www.macmillandictionary.com/search/british/direct/?q=we
http://www.macmillandictionary.com/search/british/direct/?q=had
http://www.macmillandictionary.com/search/british/direct/?q=had
http://www.macmillandictionary.com/search/british/direct/?q=considerable
http://www.macmillandictionary.com/search/british/direct/?q=considerable
http://www.macmillandictionary.com/search/british/direct/?q=difficulty
http://www.macmillandictionary.com/search/british/direct/?q=difficulty
http://www.macmillandictionary.com/search/british/direct/?q=finding
http://www.macmillandictionary.com/search/british/direct/?q=finding
http://www.macmillandictionary.com/search/british/direct/?q=anywhere
http://www.macmillandictionary.com/search/british/direct/?q=anywhere
http://www.macmillandictionary.com/search/british/direct/?q=to
http://www.macmillandictionary.com/search/british/direct/?q=to
http://www.macmillandictionary.com/search/british/direct/?q=park
http://www.macmillandictionary.com/search/british/direct/?q=park
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More Data Make It Easier to Derive PG

• BNC  British National Corpus       100 million words

• COCA  Corpus of Contemporary American English   450 million words

• CiteseerX  Scholarly Big Data      460 million words (2.8G)

• CTD   Corpus of Taiwan Dissertations     10 million words

45

Source: Wu, Zhaohui, et al. "Towards building a scholarly big data platform:
              Challenges, lessons and opportunities." in Digital Libraries 2014. 
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Increasing Effective NLP/Statistical Tools

•  Parsing and shallow parsing (based on the old theory)
– Genia tagger (Tsuruoka et al. 2005)

•  Collocation Extraction
– XTract (Smadja 1993)

• Extracting Good Dictionary Examples
– GDEX (Kilgarriff et al. 2008)

•  Extracting Pattern Grammar from big data
– WriteAway (Chang et al. 2015, in preparation)

46

Source: Tsuruoka, Yoshimasa, et al. "Developing a robust part-of-speech tagger for biomedical text." 
           Advances in informatics. Springer Berlin Heidelberg, 2005. 382-392.

15年3⽉月14⽇日 星期六

https://scholar.google.com.tw/citations?user=O6_44PwAAAAJ&hl=en&oi=sra
https://scholar.google.com.tw/citations?user=O6_44PwAAAAJ&hl=en&oi=sra
https://scholar.google.com.tw/citations?user=O6_44PwAAAAJ&hl=en&oi=sra
https://scholar.google.com.tw/citations?user=O6_44PwAAAAJ&hl=en&oi=sra


Entire contents © 2013  Jason S. Chang. All rights reserved. 

My main point

• I will show you

– Future of Writing = Present of Programming
• Why?

–History repeats itself

–We have better theory of the language

• Lexical grammar

• Pattern Grammar

–We have much more data to derive Pattern Grammar

47

15年3⽉月14⽇日 星期六



Entire contents © 2013  Jason S. Chang. All rights reserved. 

NL and Statistical Processing of CiteSeerX (for WriteAway)

$ Size 

20,000,000 sentences; 460,000,000 words; 2.8 G bytes

$ Sentence

Because of their deployment in critical applications , the dependability modeling and 
analysis of Multiple-Phased Systems is a task of primary relevance .

$ Tagging (Genia Tagger)

– Part of speech tagging

• IN IN PRP$ NN IN JJ NNS , DT NN NN CC NN IN JJ NNS VBZ DT NN IN JJ NN .
(prep, prep, possessive pronoun, ....)

– Base phrase tagging

• I-PP H-PP I-NP H-NP H-PP I-NP H-NP O I-NP I-NP H-NP O H-NP H-PP I-NP H-NP H-
VP I-NP H-NP H-PP I-NP H-NP O 
(PP-start, PP -start, NP-start, NP-end, PP, NP-start, NP-end, ...
 PP = Prepositional Phrase, NP = Noun Phrase

48
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WriteAway is ...

49
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Typewriter

50

Typewriter
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Typewriter + Dictionary

51

Typewriter

Dictionary

15年3⽉月14⽇日 星期六



Entire contents © 2013  Jason S. Chang. All rights reserved. 

Typewriter + Dictionary + Concordance
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Typewriter

Dictionary

Concordance
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Typewriter + Dictionary + Concordance = WriteAway

53

Typewriter

Dictionary

Concordance
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WriteAway + Linggle ?

57
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WriteAway + Linggle

• Not yet

• But, entirely possible

12
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Advantages of Using WriteAway

• Countability

–Noticing the singular/plural forms in examples

• Verb tense/form

–Noticing the verb forms in examples

• Article

–Noticing the use or lack of articles

• Preposition

–Noticing n.+prep. or prep.+n. patterns 

–E.g., evaluation on something

• Prep.+Verb Form

–Noticing grammar patterns

–E.g., method for doing something v.s. method to do something

59
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What happens next?
• Improve WriteAway

• Enter a Competition for SVT Angels Emersion Grant to go to Silicon Valley

– Talk Startup, Think Startup, and Breath Startup

• Get government funding

– Taiwan Ministry of Economic Affairs (MOEA) as an Angel

• Start a KickStarter campaign

• Collaborate Partner Universities

– Waseda University, National Taiwan University, 

– National Taiwan University of Science and Technology

• Come up with a business model: Lluber
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What happens next?
• Improve WriteAway

– Integrate into the environment of Google Doc, Microsoft Word, Gmail 

– Provide semantic pattern grammar

• assist someone in something vs. assist something in something

• attend activity vs. attend something

• attend institution vs. attend something

– Provide discourse related suggestion（7 rhetoric types, 200 pattern grammar rules）

• BKG One of the PROBLEM: One of the challenges/problems

• GAP However , it NEED/CAUSE-PROB: However , it requires/remains

• AIM In this WORK, we PRESENT: In this work , we present/propose/introduce

• CTR In CONTRAST , we PRESENT: In contrast , we show

• TXT In this TEXT_n (,) we PRESENT/ADDRESS: In this chapter (,) we present/describe/address

– Provide black-list pattern grammar

• difficulty in doing something vs. * difficulty to do something

• acquire knowledge vs. * learn knowledge

• speak LANGUAGE adj vs. * speak LANGUAGE adv.
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What happens next?
• Improve WriteAway

• Apply to SVTA Immersion Program to go to Silicon Valley

– Talk Startup, Think Startup, and Breath Startup

• Get government funding

– Taiwan Ministry of Economic Affairs (MOEA) as an Angel

• Start a KickStarter campaign

• Collaborate Partner Universities

– Waseda University, National Taiwan University, 

– National Taiwan University of Science and Technology

• Come up with a business model: Lluber
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• Brokerage is a major form of Web services

– Uber matches up paying passengers with willing drivers where you can't get a taxi

• uberTAXI, uberX, uberXL

• UberBLACK, UberSUV

– TutorABC matches up learners and tutors (conversation skills)

• How about Language Learning Uber (Lluber)
– Match up learners and teachers (writing skills)

• Robotic Tutors（WriteAway)

• Fresh-and-blood Tutors (perhaps even foster Star Tutors and Fans)

• Diversify services

– Tutors, editors, writing mates, teaching sessions, Writing As a Spectator Aport (WASS)

– WriteAway-mediated collaborative writing

– Online writers for hire

+ = ?
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Embrace 
the Future of writing

with
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