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230 Jul 2015 Keyphrase Workshop

Image from microscope.com

Slides available at: dwz.cn/kan-kp



Motic has launched its new upright microscope, the BA410, a newly designed, modular 
stand especially for routine-clinical, lab, and teaching applications suitable for a wide range 
of transmitted light applications for the life science markets.  

A completely redesigned optical system ensures that the BA410 will provide the best 
image quality in the demanding cytology, pathology, and histology fields from both 
demanding amateur to professional levels. A variety of new viewing heads are also 
available, including a Trinocular head with three light splits (100:0/20:80/0:100) and two 
Ergonomic heads with tilting and (optional) telescopic functions.  

The improved CCIS Optical system includes a variety of contrast techniques like 
Fluorescence, dark field, polarization as well as an improved phase contrast: one 
condenser covers both positive as well as negative phase contrast lenses. While a solid-
state quintuple nosepiece is standard, an optional sextuple nosepiece is now also 
available.  

Imaging has also been improved through new CCD adapters, optimizing the use of all 
Motic Digital cameras with CMOS and CCD sensor targets.  

The completely lead-free manufacturing of the microscope and its optics follow the 
RoHS regulations of environment and user protection.
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Taken from: moltic.com



•  30° inclined Binocular head with 360º Swiveling eyepiece tubes for comfortable viewing 
while seated.

•  Optionally binocular ergo head, tilting 4º~30º or binocular ergo plus head, tilting 4º~30º 
and telescoping 35mm

•  Interpupillary distance adjustment between 48-75mm
•  Widefield eyepieces N-WF10X/22mm with diopter adjustment on both eyepieces
•  Reversed sextuple nosepiece with click stops for precise magnification changes
•  CCIS EC-H Plan Achromatic objectives 4X/0.10, 10X/0.25, 40X/0.65 – Spring, 100X/1.25 

– Spring/Oil
•  Coaxial coarse and fine focusing system with 1 micron minimum increment with tension 

adjustment
•  Vertical travel range 27mm
•  Large 175mm X 145mm mechanical stage with low-position coaxial controls. Travel range 

80 X 53mm. Sample holder can hold up to 2 slides
•  Focusable and centrable Achromat swing-out condenser N.A. 0.90 with iris diaphragm
•  Collector lens assembly with screw-on filter holder
•  Koehler illumination quartz Halogen 6V/30W with external lamphouse and intensity 

control
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Taken from: moltic.com
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Evidence has its scales

Candidate
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… Context	  	   Context … 	  

Document	  

External	  

Collection	  



SUMMARIZATION SCALES

Sources for Keyphrase Evidence
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Scaling 
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NLP tackles “summarization” at different scales:

•  Keywords
•  Keyphrases
•  Headlines
•  Abstracts and summaries



Keywords / Phrases
•  Position

– Spread 
– Section

•  Structure
– Part of Speech
– N-gram Models

•  Supervision: Keyphraseness
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(Nguyen and Kan, 2007)

(Witten et al., 1999)
(Griveva, 2009)
(Hulth, 2004)
(Nakov, 2015)

(Liu et al., 2009)
(Nguyen and Phan, 2009)
(Wu et al., 2005)



Clauses – Headlines
One-shot, single output

•  Abstractive
•  Pulling from multiple sites

•  Density – Coverage
•  Complexity – Penalty

– Text simplification
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HEADY (Alfonseca, 2013)



Sentences - Summaries
•  Predicate Structure
•  Dependency Tuples
•  Semantic Roles

•  Redundancy
•  Length penalty
•  Cohesion
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Summarization Facets
•  Single vs. Multi
•  Generic vs. Query-biased
•  Stationary vs. Update
•  Indicative vs. Informative

•  Internal only vs. ���
Leveraging External Resources
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SUMMAC 
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Mani et al. (2002)SUMMAC: 
a text summarization 
evaluation. Natural Language 
Engineering 8(1). p 43-68.

Noise Reduction / ���
Signal Enhancement

cf (Erbs et al., 2015)



Joint multi-resolution problem
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Joint multi-resolution problem

•  Math 
•  Nursing
•  Software���

Engineering
•  Literary ���

Plays 

•  Extracting ���
Key Metadata
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Jin Zhao, Min-Yen Kan, Paula M. Procter, Siti Zubaidah, Wai Kin Yip and Goh Mien Li 
(2010) 
eEvidence: Information Seeking Support for Evidence-based Practice: An Implementation Case 
Study. In the Proceedings of the AMIA 2010 Annual Symposium. Washington, DC, USA. 
pp. 937-941.



Observations
Variations:
•  Subjective, certainly no one annotator can 

capture all keywords, but perhaps would agree 
on the statehood

•  However, we want good coverage: ���
keyword set should covers all aspects of the 
item

•  In some cases, the keyphrases are not part of 
formal metadata
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Indicativeness
Def: “serving as a sign, indication or suggestion of something”

•  Useful signpost of a category
•  Discriminatory power (IDF)
•  Represents the item to distinguish it from the 

corpus
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Informativeness
Def: “Providing information”

•  Importance within the document (TF)
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Topicality
TF.IDF

Word in Context
•  LDA
•  Matrix Factorization
•  Distributional approaches
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ERROR ANALYSIS

Sources for Keyphrase Evidence
Summarization Scales
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Hasan and Ng’s (2014) error analysis
Canadian Ben Johnson left the Olympics today 
“in  a  complete  state  of  shock,”  accused  of 
cheating with drugs in the world’s fastest 100-
meter dash and stripped of his gold medal. The 
prize  went  to  American  Carl  Lewis.  Many 
athletes  accepted  the  accusation  that  Johnson 
used  a  muscle-building  but  dangerous  and 
illegal  anabolic  steroid  called  stanozolol  as 
confirmation of what they said they know has 
been going on in track and field. Two tests of 
Johnson’s urine sample proved positive and his 
denials of drug use were rejected today. “This is 
a blow for the Olympic Games and the Olympic 
movement,”  said  International  Olympic 
Committee President Juan Antonio Samaranch.
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•  Overgeneration – Same 
keyword within different 
keyphrases

•  Infrequency – Important 
but infrequently occurring 

•  Redundancy – Semantically 
equivalent output 

•  Evaluation – Evaluation 
metric problematic

Kazi S. Hasan and Vincent Ng. 2014.
 Automatic keyphrase extraction: A survey of the state of the art.  In Proceedings of the 52nd 
Annual Meeting of the Association for Computational Linguistics (Volume 1: Long Papers), 
pages 1262–1273, Baltimore, Maryland, June. Association for Computational Linguistics



My take on Hasan and Ng (2014)
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•  Overgeneration – Same 
keyword within different 
keyphrases

•  Redundancy – Semantically 
equivalent output 

•  Infrequency – Important 
but infrequently occurring 

•  Evaluation – Evaluation 
metric problematic

Cohort Effect – consider 
candidates jointly

Latent Category – a priori 
knowledge informs keyphrase 
status
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Cohort Effect – consider 
candidates jointly

Latent Category – a priori 
knowledge informs keyphrase 
status

Abstractive Generalization – 
prefer a representative concept 
over concrete instances

The Takeaways
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Inclined head

eyepiece

objective lens

stage clip

stage

focusing knobilluminator

base

revolving nosepiece

arm

disc diaphragm

Parts of a compound 
microscope

Taken from: moltic.com
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Taken from: microscope.com
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David D. Lewis, Yiming Yang, Tony G. Rose and Fan Li (2004) RCV1: A New 
Benchmark Collection for Text Categorization Research.  JMLR Vol 5., 
361-397

Reuters RCV1 Categories
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WINGNUS Keyphrase Corpus.���
http://wing.comp.nus.edu.sg/downloads/keyphraseCorpus/corpus.xml 



DIRECTIONS FORWARD

Sources for Keyphrase Evidence
Summarization Scales
Error Analysis
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Anthology as Platform

Image from: creatingyourbeyond.com



Addressing the Takeaways
Cohort Effect – consider candidates jointly

–  Redundancy / Entropy statistics 
–  Compound semantics

Latent Category – a priori knowledge
–  Domain Named Entities
–  Understanding the problem domain

Abstractive Generalization – extraction fails
–  Exploit domain vocabularies
–  Latent space (embeddings and exemplars)
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(Turney, 2003)���
(Milhacea and Tarau, 2004)
(Boudin, 2015)



Sparse data: an underlying problem
•  Search space is very large
•  Labeled observations are just alternatives

So make things more dense
•  Project into a smaller space
•  Select exemplars from their
•  Consider their interactions
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(Liu et al., 2015)
(Liu et al., 2009)



External Resources 
•  Scientific Documents

– Citation Networks
– Web Documents
– Datastores (Freebase)
– Wikipedia
– Query Log
– Social Media
– External Knowledgebase
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(Caragea et al., 2014)
(Gollapalli and Caragea, 2014)

(Ferrara and Tasso, 2013)

(Marujo et al. 2013)

(Shi et al., 2008)

(Liang et al., 2009)

(Tuarob, 2015)

(Wu et al., 2005)



What’s the purpose, anyways?
•  For human vs. for machine process
•  Inline highlight vs. Standalone
•  Weighted (e.g., word cloud) vs. Presence 
•  Single vs. Multi (e.g., trend analysis)
•  Generic vs. Query-biased (e.g., facets)

… and also language density.
But as for applications, we should be asking

What’s the killer app for keyphrases?

30 Jul 2015 Keyphrase Workshop 32



30 Jul 2015 Keyphrase Workshop 33

Trend Analytics for 
Social Media

•  Multimedia 
and social 
network 
evidence

•  In the 
scholarly 
domain too
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Item Reviews

•  Latent 
highlights

•  Cohort 
effect

•  Domain 
metadata 
and facets

•  Online 
forums too

Courtesy: searchengineland.com
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Computational 
Advertising

•  Keyphrases 
as friction

•  Query logs,  
dialog as 
external 
evidence

•  Query 
Expansion

Courtesy: searchengineland.com



ANTHOLOGY AS PLATFORM

Sources for Keyphrase Evidence
Summarization Scales
Error Analysis
Directions Forward
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Image from: brinkofchaos.com
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OmniPage Commercial OCR
-  Spatial location and font 

properties
-  Reading order resolved
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ParsCit Document Segmentation
-  Retrieves body text and 

categorizes other text
-  Resolves headers to 

generic header category
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ParsCit Citation Parsing
-  CRF based reference string 

with auto detected citation 
context (citance)
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Omni-‐OCR	  
ParsCit-‐Text	  	  	  	  	  	  
XX-‐Keyphrase	  	  	  
YY-‐	  Summary	  	  

Featuring your work in the 
future?

Long term: Needs an API-
based method for accepting 
new text for processing 



2016: Shared task on the Anthology?
Previous:
•  CL Pilot Summarization Task at TAC 2014: ���

(Jaidka et al., 14)

Now planning:
•  Which tasks are of interest to the community?

–  Keyphrase
–  Summarization

•  What venue is the best opportunity?
–  An ACL workshop?

•  What role could you commit to participate as?
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https://github.com/WINGNUS/scisumm-corpus 



Conclusion
•  Larger summarization scales can inform our task
•  Errors stemming from a cohort effect, latent 

categories and abstractive generalizations
•  Characteristics of the keyphrase application may 

also inform

•  Call for Participation: ���
For scholarly text, let’s start with our own text

Thank you!
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