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I wrote this month in Scientific American,  Taiwan 
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I wrote this month in Scientific American,  Taiwan 
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I wrote this month in Scientific American, Taiwan 

• 雲端上的寫作教練 從泥版、⽵竹簡、紙張到互動式寫作環境，寫作的⾯面貌⼀一變再變。
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I wrote this month in Scientific American, Taiwan 

• 雲端上的寫作教練 從泥版、⽵竹簡、紙張到互動式寫作環境，寫作的⾯面貌⼀一變再變。
• Your Person Writing Trainer on the Cloud 

Many faces of writing: from Clay Tablet to Interactive Writing Environment (IWE)
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How did Language emerge?
                                 evolve?
• Experts suggest that Language emerged  (The First Word by Christine Kenneally)

– Genes that control MOTION GRAMMAR (e.g., baby yawning)

• Motion of muscles --> motion of the vocal chord

• Language started with shapeless, volatile Speech

• Civilization needed something more concrete: Writing

• Language has been evolving much like plants and animals

• Writing changed more drastically than speech

• Finger, stylus, quill, pen, ball pen

• Clay, tablet, paper

• Today we use fingers

• Keyboards, soft keyboards, touch screens

• Writing appears in personal disk files, emails, blogs, Facebook (paperless)
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New faces of Writing

• We have new ways of using Writing
–Collaborative writing: Wikipedia
–Community-based QA: Stackoverflow.com
–Presenting yourself: Blogs

• Academic writing:
–Marking Mate
–Criterion
–WriteAway
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Writing programs in the 70s

• Writing in a more non-native language (e.g., Fortran, Pascal)

• Grammar is simple and well-defined

• When I learned how to program in college

• I wrote program using a card punching machine 

• Computer read the cards

• One day later, an operator handed out the results
– Syntax errors 401

• I punch a few new cards. And start over again
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One more thing

• When people started to use this new language

• People were told to write Structural Programs
– Use strictly 3 structures: sequence, condition, repetition

• Using a good programming language
– Not Fortran (I would put C, C++ here)
– Algol, Algol 68, Pascal, Python

• Go to’s are considered harmful (Dijkstra 1968)

• Academic analog of programming
– Rhetoric structure
– Linking phrases
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Programing in the past is like Writing today

• Students write in a non-native language (e.g., English)

• Grammar is complex and ill-defined

• Students write their essays in a word processor 

• Limited interactions (spelling, S-V agreement)

• Students hand in their assignment to the teacher

• One week later,

• The teacher hands back graded papers, with

• Grade

• Corrective feedback (there is debate about this)
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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
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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
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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
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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
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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 prep. allow)
• V n: Skim the wall surface smooth and 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
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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.  
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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)
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Take a closer look at CiteSeerX (for WriteAway)

$ head -3 citeseerx | tail | cut -f1

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

$  wc citeseerx

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

$ head -3 citeseerx | tail -1 | cut -f3,4

IN IN PRP$ NN IN JJ NNS , DT NN NN CC NN IN JJ NNS VBZ DT NN IN JJ NN . 
(Part of Speech, read: prep, prep, possessive pronoun, ....)

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
(Base phrase, read: PP-start, PP -start, NP-start, NP-end, PP, NP-start, NP-end, ...)
 PP = Prepositional Phrase, NP = Noun Phrase
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How Big is the Scholar Data

• Three scholarly big data sets
– Google Scholar
– Microsoft Academic Search
– Citeseer (mainly computer science)
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Increasing Effective 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)
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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
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Steve Jobs famously said

iPod + phone + Internet communicator = iPhone
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I’ll say
Typewriter + Dictionary + Concordance = WriteAway
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I’ll say
Typewriter + Dictionary + Concordance = WriteAway
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I’ll say
Typewriter + Dictionary + Concordance = WriteAway
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I’ll say
Typewriter + Dictionary + Concordance = WriteAway
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Highlights of WriteAway

• Writing suggestions in the form of 

• grammar patterns

• typical examples

• Show less/more patterns/examples on demand

• Editing suggestions for the selected word

• the same adjustable grammar patterns with examples

• Ranking patterns/examples according to context

• move ‘difficulty doing something’ to the top when preceded by ‘have’

• Attempt to resolve part of speech ambiguity (report n. vs report v.)

• Adjustable text box

• You can type the whole paragraph
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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
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What happens after this
• Improve WriteAhead

• Enter a competition to go to Silicon Valley Emersion Program

• Get more government funding (Taiwn MITI)

• Start a KickStarter campaign

• Collaborate Waseda University

• We are going after YOU
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If you use Word, not getting 
enough help, why not use 

WriteAway
to get a glimpse of the 

future of writing
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If you use Word, not getting 
enough help, why not use 

http://writeaway.nlpweb.org
to get a glimpse of the 

future of writing
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