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Introduction

• Goal
• investigation of the real-world complex Question 

Answering (QA) technologies
• as a joint effort of participants and appropriate 

evaluation metrics and methodologies for them 
• using Japanese university entrance exams and their 

English translation on the subject of “World history”

2



History of QA at NTCIR
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NTCIR Years
TSC 

Summarizatio
n)

QAC CLQA
ACLIA RITE QA Lab

CLEF QA
Module Entailment

2 2000-2001 feb Single doc

3 2001-2002 oct Multi-doc Factoid,List, 
Series

4 2003-2004 june Multi-doc Factoid, 
Dialog(IAD)

5 2004-2005 dec Factoid, 
Dialog(IAD) Factoid

6 2006-2007 june TREND Info Complex Factoid
7 2007-2008 dec TREND Info Complex
8 2009-2010 june Complex
9 2010-2011 dec RITE

10 2012-2013 june RITE Exam -
Reading 

Comprehensi
on

11 2013-2014 dec RITEVAL Exam
12 2015-2016 june Exam
13 2016-2017dec Exam

Todai Robot 
Apri 2011-2016



Overview of QA Lab-2 (1/2)

• Tasks 2 phases + mock exam
• multiple-choice type, EN & JA (National Center Test )
• free-description Question, EN & JA
• mock exam 

• multiple-choice type, JA, Benesse ca. 430,000 students,  80%
• multiple-choice type, JA, Yozemi ca.3500 students,  
• free-description type, JA, Sundai ca.10,000 Student  Average+

• Multiple-choice type questions
• 12 teams participated
• Good results

• Free-description type questions
• 3 teams participated
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Compare with 
real human high 
school students

Unsatisfactory results
Why?



Overview of QA Lab-2 (2/2)

• Free-description type questions
• Named-Entity questions

• Similar to factoid QA
• Relatively good results

• Essay questions
• Complex and laborious task
• Similar to query-biased multi-document summarization
• Automated evaluation
• There are many open problems
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QA Lab-3 focused on 
Essay questions



What’s new in the QA Lab-3

• Restructuring tasks based on question types
• Multiple-choice question task
• Term (Named-Entity) question task
• Essay question task

• Breaking down Essay Question Task into 
manageable subtasks

• Extraction subtask and Summarization subtask
• Evaluation-method subtask for automated evaluation

• Research run for the progress so far
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QA Lab 3 Breaking down 
essay questions

• End-to-End task
• Extraction subtask

• First half of the end-to-end task
• IN: Question  
• OUT: Passages including texts of Gold Standard 

Data
• Summarization subtask

• Second half of the end-to-end task
• IN: Question + Passages  
• OUT: Essay

• Evaluation-method subtask
• For automated evaluation
• IN: Question + Essays + Gold Standard Data  
• OUT: Ranking of Essays (with score)
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Research run

• How much did the QA technologies improved from 
QA Lab-1? 

• Using the same training/test sets as the past QA Lab 
runs, comparison with the past results

• Only Multiple-choice and Essay end-to-end tasks
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Task description

• Multiple-choice question task
• Term question task
• For Essay

• End-to-End task
• Extraction task

• aiming to retrieve and extract texts that should be included in 
essay

• Summarization task
• aiming to generate an essay by summarizing the extracted texts

• Evaluation-method task
• aiming to automatically evaluate essays systems generated 

using gold standard essays
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6 tasks in total



QA System Architecture 
Mapping QA Lab-3 tasks
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Multiple-choice 
question task

Term question 
task Essay question 

task



Schedule

• Training data (EN & JA)
• Jul 1, 2016: Released

• Phase 1 (EN & JA)
• Feb 2-6, 2017: Term and Multiple-choice tasks
• Feb 9-13, 2017: Essay End-to-End and Extraction tasks
• Feb 16-20, 2017: Essay Summarization task
• Feb 23 - Mar 1, 2017: Essay Evaluation-method task

• Phase 2 (EN & JA)
• May 11-15, 2017: Term and Multiple-choice tasks
• May 18-22, 2017: Essay End-to-End and Extraction tasks
• May 25-29, 2017: Essay Summarization task
• Jun 1-5, 2017: Essay Evaluation-method task

• Research Run (EN & JA)
• Jul 6-10, 2017: Essay End-to-End and Multiple-choice tasks
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Tasks in Each Phase

• Participants are free to participate any particular 
phase and either of exams.
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Training and Test sets in Each Phase

• Multiple-choice questions
• selected from the National Center Test for University 

Admissions

• Term and Essay questions
• selected from secondary exams of the University of 

Tokyo
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Question XML Format
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Question XML Format 1 
(multiple choice)
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Questions (Multi-Sentence, Suggest 
Context)

Context

Sub-Questions

Multiple Choices



Ex. Complex Essay Type Question (U Tokyo 2005)
Q1. Throughout human history, while wars have brought about a great deal of 
anguish and tragedy, they have also given impetus to various kinds of initiatives 
in pursuit of peace and liberation beyond those calamities. 
Even before World War II ended in 1945, the nations that comprised the Allies in 
that conflict had envisaged a variety of post-war scenarios with a view tocreation 
of a new framework for international order, including the concept of the United 
Nations. However, formation of the United Nations Organization (UN) was not 
enough to immediately bring about world peace. The confrontation between the 
United States and the Soviet Union was linked to local nationalist movements, 
giving rise to new conflicts. For instance, in China, a power struggle between the 
Nationalist Party and the Communist Party intensified during the course of the 
war against Japan, and became a factor in development of the so-called "Cold 
War" following the end of World War 2. 
How did events that occurred during World War II affect the post-war world up 

to the 1950s? Explain your conclusion. Make sure that you use each of the eight 
keywords listed below at least once, and underline them. 

Atlantic Charter, Constitution of Japan, Taiwan, Kim Il-Sung, East Germany, 
EEC (European Economic Community), Auschwitz, Palestinian refugees2016-12-11 ntcir-qalab at okbqa2016 16

Broad Theme,

背景 (場の状況)

Background

KeyWords

Question



Gold standard creation

• For Term questions
• Several answers if there are different expressions

• For Essay questions
• Reference complex essays written by three human 

experts
• Reference simple essays written by a human expert
• Nuggets extracted from references and assigned a 

weight [0(1)-3], and voted by three human experts [1-9]
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Evaluation (1/2)
• For Term questions

• Exact match
• For Essay questions (End-to-End)

• Human expert’s mark
• Pyramid method

• Judgment by participants
• ROUGE-1 and -2 method

• Morphology without stemming (JA)
• Word without stemming (EN)

• Quality questions
• 4-level scale
• Do not ascertain the truth of the essay
• Grammaticality, Non-redundancy, Reference, Fluency, ‘Coherence 

and content structure’
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Evaluation (2/2)

• For Extraction task
• Precision and recall of extracted texts including 

statements in Gold standard essay

• For Summarization task
• Same as End-to-End task

• For Evaluation-method task
• Rank correlation coefficient with human expert ranking
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Collection

• Participants are free to use any resources available 
with the exception of the answer sets (readily 
available online in Japanese).

• In addition, the following resources are provided, 
but are not required to be used.

• Eight sets of National Center Tests (JA & EN)
• Five sets of Second-stage Examinations (JA & EN)
• Knowledge Sources (a snapshot of Wikipedia subset 

related to world history)
• Right Answers
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Knowledge Sources

• Two Japanese high school textbooks on world history, 
available in Japanese.

• A snapshot of Wikipedia, available in Japanese and in 
English. (Participants can also use the current up-to-
date version).

• Solr Instance with Indexed Wikipedia Subset (available in 
English) https://github.com/oaqa/ntcir-qalab-cmu-
baseline/wiki/Solr-Instance-with-Indexed-Wikipedia-Subset

• NTCIR-11 QA Lab Japanese subtask: Wikipedia Data Set 
http://warehouse.ntcir.nii.ac.jp/openaccess/qalab/11QALab-
ja-wikipediadata.html

• World history ontology, available in Japanese. 
http://researchmap.jp/zoeai/event-ontology-EVT/
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Right Answers

• Right answers for National Center Tests, available in 
English and Japanese.

• Right answers for Second-stage Examinations, 
available in English and Japanese.

• Reference essays and nuggets for Essays, available 
in Japanese.
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Tools

• 1 baseline QA system for English, based on UIMA (CMU) 
https://github.com/oaqa/ntcir-qalab-cmu-baseline

• 1 baseline QA system for Japanese, based on YNU's MinerVA, 
CMU's Javelin and a question analysis module by Madoka
Ishioroshi¥cite{Ishioroshi2014}, re-constructed and 
implemented as UIMA components by Yoshinobu Kano 
https://bitbucket.org/ntcirqalab/factoidqa-centerexam/

• Scorer and Format Checker for National Center Test 
https://bitbucket.org/ntcirqalab/qalabsimplescorer

• Passage Retrieval Engine passache
https://code.google.com/p/passache/
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For English Subtask

• The same content questions as Japanese ones
• Translation from Japanese questions
• Length limitation of essay was divided into a half by 

heuristics between Japanese characters and English 
words

• Ex. 100 Japanese characters -> 50 English words

• Resources are different
• No high school textbooks
• No world history ontology
• Larger size of Wikipedia
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Active participating teams
• The following 11 teams 
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Submission number of each team
• 24 runs from 6 teams at Phase 1
• 56 runs from 11 teams at Phase 2
• 6 runs from 4 teams
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Three numbers 
separated by comma 

show submitted 
number at Phase 1, 

Phase 2 and Research 
run



Total number of submissions
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Participants for essay 
questions are increased



Correct rates in Multiple-choice task
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Correct rate =
𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑐𝑐𝑜𝑜𝑛𝑛𝑛𝑛𝑛𝑛𝑐𝑐𝑐𝑐 𝑎𝑎𝑛𝑛𝑎𝑎𝑎𝑎𝑛𝑛𝑛𝑛𝑎𝑎
𝑐𝑐𝑜𝑜𝑐𝑐𝑎𝑎𝑡𝑡 𝑜𝑜𝑜𝑜 𝑖𝑖𝑛𝑛𝑖𝑖𝑛𝑛𝑐𝑐𝑐𝑐𝑛𝑛𝑖𝑖 𝑞𝑞𝑛𝑛𝑛𝑛𝑎𝑎𝑐𝑐𝑖𝑖𝑜𝑜𝑛𝑛𝑎𝑎

The difference among the 
results was a little



Correct rates in Term question task
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Human marks, Pyramid and ROUGE 
scores in Essay task at Phase 1
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Human marks, Pyramid and ROUGE 
scores in Essay task at Phase 2
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JA



Quality question scores 
in Essay task at Phase 1
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the qualities of ‘reference clarity’ and ‘coherence and content structure’ are low by 
and large. The improvement of the qualities may enhance the total improvement



Quality question scores 
in Essay task at Phase 2

33

the qualities of ‘reference clarity’ and ‘coherence and content structure’ are low by 
and large. The improvement of the qualities may enhance the total improvement



Results of Extraction task at Phase 1

34

Passage precision =
𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑖𝑖𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑝𝑝𝑛𝑛𝑎𝑎 𝑖𝑖𝑛𝑛𝑐𝑐𝑡𝑡𝑛𝑛𝑖𝑖𝑖𝑖𝑛𝑛𝑝𝑝 𝑎𝑎𝑐𝑐 𝑡𝑡𝑛𝑛𝑎𝑎𝑎𝑎𝑐𝑐 𝑜𝑜𝑛𝑛𝑛𝑛 𝑝𝑝𝑜𝑜𝑡𝑡𝑖𝑖 𝑎𝑎𝑐𝑐𝑎𝑎𝑛𝑛𝑖𝑖𝑎𝑎𝑛𝑛𝑖𝑖 𝑛𝑛𝑛𝑛𝑝𝑝𝑝𝑝𝑛𝑛𝑐𝑐

𝑐𝑐𝑜𝑜𝑐𝑐𝑎𝑎𝑡𝑡 𝑜𝑜𝑜𝑜 𝑛𝑛𝑒𝑒𝑐𝑐𝑛𝑛𝑎𝑎𝑐𝑐𝑐𝑐𝑛𝑛𝑖𝑖 𝑖𝑖𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑝𝑝𝑛𝑛𝑎𝑎

Nugget recall =
𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑛𝑛𝑛𝑛𝑝𝑝𝑝𝑝𝑛𝑛𝑐𝑐 𝑖𝑖𝑛𝑛𝑐𝑐𝑡𝑡𝑛𝑛𝑖𝑖𝑛𝑛𝑖𝑖 𝑎𝑎𝑛𝑛𝑜𝑜𝑛𝑛𝑝𝑝 𝑐𝑐𝑡𝑛𝑛 𝑛𝑛𝑒𝑒𝑐𝑐𝑛𝑛𝑎𝑎𝑐𝑐𝑐𝑐𝑛𝑛𝑖𝑖 𝑖𝑖𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑝𝑝𝑛𝑛𝑎𝑎

𝑐𝑐𝑜𝑜𝑐𝑐𝑎𝑎𝑡𝑡 𝑜𝑜𝑜𝑜 𝑝𝑝𝑜𝑜𝑡𝑡𝑖𝑖 𝑎𝑎𝑐𝑐𝑎𝑎𝑛𝑛𝑖𝑖𝑎𝑎𝑛𝑛𝑖𝑖 𝑛𝑛𝑛𝑛𝑝𝑝𝑝𝑝𝑛𝑛𝑐𝑐

Nugget recall 
is low



Results of Extraction task at Phase 2
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Results of Summarization task 
at Phase 1

• Three sets of passages are provided as input
• ExP: set of all passages submitted in Extraction task
• GSN: set of gold standard nuggets
• GSN+ExP: merged set of the above 2 sets
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Results of Summarization task 
at Phase 2
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Understandably GSN is better, 
but the content scores are low



Comparison with End-to-End results
(Phase 1)
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Worse than 
End-to-End

Because of 
lacking unity?



Results of Evaluation-method task
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Because DGLab graded 
by deducting marks, 
we calculated their 

correlation coefficients 
by inversing their sign

Rank correlation coefficient 
with human expert ranking

No result could be 
better than Pyramid 
and ROUGE scores



Future

• We are still struggling with failure analysis and 
analysis of effectiveness of each element

• Human assessment of essays need to review and 
re-analysis (too strict)

• NTCIR-14  Poli-Info
• Balanced view

• Session & Breaout Thursday After noon
• Posters Friday Lunch
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Thank you for your attention!
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