
CONTENTS

ARTICLES

Multilingual native language identification 163
Shervin Malmasi and Mark Dras

Translating text into pictographs 217
Vincent Vandeghinste, Ineke Schuurman Leen Sevens and Frank Van Eynde

Developing, evaluating, and refining an automatic generator of 
diagnostic multiple choice cloze questions to assess children’s 
comprehension while reading 245
Jack Mostow, Yi - Ting Huang, Hyeju Jang, Anders Weinstein, Joe Valeri, 
and Donna Gates

Keyword extraction from emails 295
S. Lahiri, R. Mihalcea and P.-H. Lai

Industry watch

NLP in a posttruth world 319
Robert Dale

Edited by

Ruslan Mitkov

John Tait

Branimir K. Boguraev

Volume 23 Part 2 March 2017

The cover illustration is computer generated from an engraving of the Tower of Babel in an eighteenth-century bible.

N
A

TU
RA

L LA
N

G
U

A
G

E EN
G

IN
EERIN

G
 

V
O

L
U

M
E 23 P

A
R

T 2 M
A

R
C

H
 2017

ISSN
1351-3249

VOLUME 23 PART 2 MARCH 2017
cambridge.org/nle

13513249_23-2.indd   113513249_23-2.indd   1 12/01/17   7:32 PM12/01/17   7:32 PM

https://doi.org/10.1017/S135132491700002X Published online by Cambridge University Press

https://doi.org/10.1017/S135132491700002X


Printed in the UK by Bell & Bain Ltd, Glasgow
Cambridge University Press
Journals Fulfillment Department, UPH, Shaftesbury Road, Cambridge CB2 8BS, UK
1 Liberty Plaza, Floor 20, New York, NY 10006, USA
477 Williamstown Road, Port Melbourne, VIC 3207, Australia
Ruiz de Alarcón 13, 28014 Madrid, Spain
Dock House, The Waterfront, Cape Town 8001, South Africa

Natural Language Engineering meets the needs of professionals and researchers working in all 
areas of computerised language processing, whether from the perspective of theoretical or descriptive 
linguistics, lexicology, computer science or engineering. Its aim is to bridge the gap between traditional 
computational linguistics research and the implementation of practical applications with potential 
real-world use. As well as publishing research articles on a broad range of topics - from text analysis, 
machine translation, information retrieval and speech analysis and generation to integrated systems 
and multi modal interfaces - it also publishes special issues on specific areas and technologies within 
these topics, an industry watch column, an emerging trends column and book reviews.

SUBSCRIPTIONS
Natural Language Engineering (ISSN 1351-3249; electronic 1469-8110) is published six times a year in January, March, 
May, July, September and November. Six parts form a volume. The subscription price  (excluding VAT and sales tax) 
of volume 23 (2017) (which includes postage) is £368 net (US$601 in the USA, Canada and Mexico) for institutions 
print and electronic, institutions electronic only £305/$502; £43 net (US$71 in the USA, Canada and Mexico) for 
individuals ordering direct from the publisher and certifying that the journal is for their personal use. Single parts 
are £68 (US$114 in the USA, Canada and Mexico) plus postage.

Orders, which must be accompanied by payment, may be sent to a bookseller, subscription agent or direct to the 
publisher: Cambridge University Press, Journals Fulfillment Department, UPH, Shaftesbury Road, Cambridge CB2 
8BS, UK; or in the USA, Canada and Mexico: Cambridge University Press, Journals Fulfillment Department, 
1 Liberty Plaza, Floor 20, New York, NY 10006, USA. EU subscribers who are not registered for VAT should add VAT 
at their country’s rate. VAT registered subscribers should provide their VAT registration number. Japanese prices for 
institutions are available from Kinokuniya Company Ltd, PO Box 55, Chitose, Tokyo 156, Japan.

COPYING
This journal is registered with the Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923, USA. 
Organizations in the USA who are also registered with C.C.C. may therefore copy material (beyond the limits 
permitted by sections 107 and 108 of U.S. Copyright law) subject to payment to C.C.C. of the per-copy fee of $16.00. 
This consent does not extend to multiple copying for promotional or commercial purposes. Code 1351-3249/2015.

ISI Tear Sheet Service, 3501 Market Street, Philadelphia, PA 19104, USA, is authorised to supply single copies of 
separate articles for private use only.

Organisations authorised by the Copyright Licensing Agency may also copy material subject to the usual 
conditions.

For all other use, permission should be sought from Cambridge or from the American Branch of Cambridge 
University Press. 

INSTRUCTIONS FOR CONTRIBUTORS
Instructions for Contributors will be found on the Journal’s webpage at www.cambridge.org/nle

This journal and other journals are included in the Cambridge Journals Online service which can be found at 
journals.cambridge.org

© Cambridge University Press 2017

This journal issue has been printed on FSC-certified paper and cover board. FSC is an independent, non-governmental, 
non-for-profit organization established to promote the responsible management of the world’s forests. Please see 
www.fsc.org for information.

EDITORIAL BOARD
Kevin Bretonnel Cohen, University of Colorado, USA
Mona T. Diab, George Washington University, USA
Gregory Grefenstette, INRIA, France 
Tracy Holloway King, A9 Amazon, USA 
Sandra Kuebler, University of Indiana, USA 
Lori Lamel, LIMSI, France 
Suresh Manandhar, University of York, UK 
Alessandro Moschitti, University of Trento, Italy
Preslav Nakov, Qatar Computing Research Institute, 
HBKU, Qatar
Vivi Nastase, University of Heidelberg, Germany

Roberto Navigli, University of Roma ‘La Sapienza’, Italy
Kemal Oflazer, Sabanci University, Turkey 
Constantin Orasan, University of Wolverhampton, UK
Khalil Sima’an, University of Amsterdam, 
The Netherlands 
Tomek Strzalkowski, University at Albany, USA 
Idan Szpektor, Yahoo Labs, Israel 
Maite Taboada, Simon Fraser University, Canada 
Hwee Tou Ng, National University of Singapore, Singapore 
Alfonso Ureña, University of Jaén, Spain
Bonnie Webber, University of Edinburgh, UK 

EDITORS
Ruslan Mitkov (Executive Editor), University of Wolverhampton, UK. email: R.Mitkov@wlv.ac.uk
John I. Tait, johntait.net Ltd., UK. email: john@johntait.net
Branimir K. Boguraev, IBM Thomas J. Watson Research Center, USA. email: bran@us.ibm.com

ASSOCIATE EDITORS
Diana Inkpen, University of Ottawa, Canada. email: Diana.Inkpen@uottawa.ca
Natalia Konstantinova, First Utility, UK. email: N.Konstantinova@wlv.ac.uk

BOOK REVIEW EDITOR
Diana Maynard, University of Sheffield, UK. email: d.maynard@sheffield.ac.uk

INDUSTRY WATCH EDITOR
Robert Dale, Arria NLG, Australia. email: robert.dale@arria.com

EMERGING TRENDS EDITOR
Kenneth Church, IBM, NY, USA. email: kwchurch@us.ibm.com

FOUNDING EDITOR
Roberto Garigliano, SenseGraph Ltd., UK. 

13513249_23-2.indd   213513249_23-2.indd   2 12/01/17   7:32 PM12/01/17   7:32 PM

https://doi.org/10.1017/S135132491700002X Published online by Cambridge University Press

https://doi.org/10.1017/S135132491700002X


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /ExportLayers /ExportVisiblePrintableLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [396.000 612.000]
>> setpagedevice




