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Summary of subtasks 
 in which our team participated

Test Questions Lang

Phase-1 National Center Test Japanese

Phase-2 Mock Examination of 
 National Center Test Japanese

Phase-3 National Center Test Japanese



Answer types of subquestions

Answer types Form of a choice
TERM Names of people, event, etc.

SENTENCE A sentence
TF A combination of “true” or “false”

COMBO A combination of symbols 
 used in slot-filling problems

UNIQUE A chronological sequence of events

MAP Processing of images such as 
 maps or photos are required



Basic system configuration 
 in each phase

Question Reader

Extracting Answer Candidates

Selecting an Answer

Question Analysis

Test Data

Answer



Summary of our systems 
 developed for each phase

Test Focused points in developing systems

Phase-1 (1) Multiple query generation methods 
(2) Introducing multiple knowledge sources

Phase-2 (1) Considering temporal intervals

Phase-3
(1) An adaptive utilization of underlined texts 
(2) A query generation method  
     super-ordinate concept labels



Our QA systems 
for Phase-3
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Question Reader

Extracting Answer Candidates

Selecting an Answer

Question Analysis

Test Data

Answer

Basic system configuration in Phase-3



Question Reader

Extracting Answer Candidates

Selecting an Answer

Question Analysis

Test Data

Answer

Basic system configuration in Phase-3

1. Creating user dictionary specialized in world history



Question Reader

Extracting Answer Candidates

Selecting an Answer

Question Analysis

Test Data

Answer

Basic system configuration in Phase-3

2. Estimating answer types 
3. Adding keywords to a set of query words 
4. Addition or adaptive addition of underlined texts to a 

set of query words 
5. Extracting a set of query words in accordance with 

answer types 
6. Introducing multiple methods for generating queries



Question Reader

Extracting Answer Candidates

Selecting an Answer

Question Analysis

Test Data

Answer

Basic system configuration in Phase-3

7. Introducing multiple knowledge sources for document 
retrieval 

8. Creating a correspondence table of spelling variations 
for world history



Question Reader

Extracting Answer Candidates

Selecting an Answer

Question Analysis

Test Data

Answer

Basic system configuration in Phase-3

9. Scoring answer candidates in accordance with answer 
types 

10.Choosing the answer in accordance with answer 
types



Question Reader

Extracting Answer Candidates

Selecting an Answer

Question Analysis

Test Data

Answer

Basic system configuration in Phase-3

3. Addition or adaptive addition of underlined texts 
 to a set of query words



Addition or adaptive addition of 
 underlined texts to a set of query words

• The underlined texts in sub-questions  
were morphologically analyzed  
to extract only nouns, verbs, and adjectives.

• Adaptive Addition 
Those were adaptively  
added to the set of query words

• Addition 
Those were constantly  
added to the set of query words



Addition or adaptive addition of 
 underlined texts to a set of query words
• Some underlined texts were  
unnecessary to answer sub-questions

The underlined text “2nd century”

The phrase “the event during the period” 



Addition or adaptive addition of 
 underlined texts to a set of query words
• Some underlined texts were  
unnecessary to answer sub-questions

The underlined text “trade around South Sea”

The phrase “international commerce in the world history” 



Question Reader

Extracting Answer Candidates

Selecting an Answer

Question Analysis

Test Data

Answer

Basic system configuration in Phase-3

6. Introducing multiple methods for generating queries



Introducing multiple methods 
 for generating queries

• Four methods of generating queries  
were implemented:
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Introducing multiple methods 
 for generating queries

• Four methods of generating queries  
were implemented:



Question Reader

Extracting Answer Candidates

Selecting an Answer

Question Analysis

Test Data

Answer

Basic system configuration in Phase-3

7. Introducing multiple knowledge sources 
 for document retrieval



Introducing multiple knowledge 
sources for document retrieval

Knowledge source Configuration method
T Textbooks per Paragraph
WD Wikipedia per Article
WP Wikipedia per Paragraph
WS Wikipedia per Sentence
TWD T + WD
TWP T + WP
TWS T + WS

• Eight sets of knowledge sources were created :
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• Extracting class, instance, and wikipedia  
as elements of a document from event ontology EVT

• A set of documents was created :

Introducing multiple knowledge 
sources for document retrieval

Knowledge source Configuration method

Evt Event ontology EVT per NE

Title Documentsuper-ordinate 
concept



Results of Phase-3
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The comparison of the system 
configuration for Phase-3

(b)
T WD WP WS TWD TWP TWS Evt

(a)
OR
AND
VS ①, ③

CLASS ②

(a) Multiple methods for generating queries 
(b) Multiple knowledge sources for document retrieval 
(c) Addition or adaptive addition of underlined texts  
     to a set of query words

(c) Adaptive Addition
(c) Addition (c) Addition



Results of our runs for Phase-3
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Discussion 
in phase-3
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Comparison between 
KSU-JA-01@PH3 and KSU-JA-02@PH3
• Comparison between  
KSU-JA-01@PH3 and KSU-JA-02@PH3

• Why was the accuracy of KSU-JA-02@PH3 low?

System ID Query 
generation

Knowledge 
source Accuracy

KSU-JA-01@PH3 VS WP 0.39
KSU-JA-02@PH3 CLASS Evt 0.31

→ For KSU-JA-02@PH3, the retrieval results often  
    showed no difference for each of the choices.



Comparison between 
KSU-JA-01@PH3 and KSU-JA-03@PH3
• Comparison between  
KSU-JA-01@PH3 and KSU-JA-03@PH3

• Why did the accuracy of KSU-JA-01@PH3 
and KSU-JA-03@PH3 show no difference?

System ID The query words were Accuracy
KSU-JA-01@PH3 constantly added to 

underlined texts 0.39

KSU-JA-03@PH3 adaptively added to 
underlined texts 0.39

→ The query words in KSU-JA-03 were only  
    one or two words less than those in KSU-JA-01



Investigation into systems  
with other configurations

Motivation: 
　How much will the accuracy of the systems change  
   depending on the different combinations  
   of each function?

T WD WP WS TWD TWP TWS Evt
OR 1- 1-2 1-3 1-4 1-5 1-6 1-7 1-8
AND 2-

1
2-2 2-3 2-4 2-5 2-6 2-7 2-8

VS 3-
1 3-2 3-3 

4-3 3-4 3-5 3-6 3-7 3-8

CLASS 4-1Adaptive addition of underlined texts 
to a set of query words



Comparison of the number of correct answers 
 between the systems with different configurations

OR AND VS

C
L
A
S
S



Discussion for systems  
with other configurations

→ The sentence-based documents seem to  
    have more documents which are more similar to  
    those descriptions used in the answer choices.

→ 55.6% of all the sub-questions  
    had the answer type of SENTENCE.

For systems using 
the OR query method and the VS query method, 
the smaller the granularity of documents became,  

the higher the accuracy of systems got.
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Discussion for systems  
with other configurations

→ The AND query method always returned 
    the documents containing particular words.
→ The systems using the query seem to have 
    more often selected the same answer  
    as a result.

For systems using the AND query method, 
the difference of the accuracy  

between the knowledge sources are small.
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Conclusion of results for each phase

• Automatic answering systems for world history 
questions in the National Center Test were 
developed, which mainly focused on different  
knowledge sources and query generations.

Test System Id Accuracy Total Score
Phase-1 KSU-JA-02@PH1 0.49 68
Phase-2 KSU-JA-01@PH2 0.41 70
Phase-3 KSU-JA-01@PH3 0.39 38

The top results for each phase



Conclusion of discussion in phase-3 

• The set of sentence-based documents was 
effective on the sub-questions having the 
answer type of SENTENCE 
 

• Future work 
　→ Using the dependency analysis  
       and the semantic analysis

　→ The need for choosing the knowledge source 
       in accordance with answer types
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