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ABSTRACT 
In this paper, we provide an overview of the NTCIR-12 IMine-2 
task, which is a core task of NTCIR-12 and also a succeeding 
work of IMine@NTCIR-11, INTENT-2@NTCIR-10, and 
INTENT@NTCIR-9 tasks. IMine-2 comprises the Query 
Understanding subtask and the Vertical Incorporating subtask. 23 
groups from diverse countries including China, France, India, 
Portugal, Ireland, and Japan registered to the task. Finally, IMine-
2 attracted 9 participating teams; we received 42 runs for the 
Query Understanding subtask and 15 runs for the Vertical 
Incorporating subtask. We describe the subtasks, data, evaluation 
methods, and report the official results for each subtask. 

1. INTRODUCTION 
The goal of the IMine-2 task, which is a core task of NTCIR-12 
and also a succeeding task of the IMine [9], INTENT-2 [6], and 
INTENT [8] tasks, is to explore and evaluate the technologies of 
understanding user intents behind the query. Many queries issued 
by users are short and ambiguous in Web search. Even though two 
users issue the same query their search intents would be different. 
Recently, query understanding and search result diversification, 
which aim at satisfying different user intents behind a Web search 
query, attracted both IR communities and commercial search 
engines.  The IMine task aims at providing common dataset and 
evaluation methodology to researchers working for this research 
area.  

In IMine-2, taking over the basic task designs in the IMine-1 task, 
we focus on vertical intents behind a query as well as its topical 
intents. Nowadays, many commercial Web search engines merge 
several types of search results and generate a SERP (search engine 
results page) in response to a user’s query. For example, the 
results of query “flower” now may contain image results and 
encyclopedia results as well as usual Web search results. We refer 
to such “types” of search results as verticals. Many researchers as 
well as commercial search engines have been focusing on 
predicting and evaluating appropriate vertical resources for a 
query [2][3][5]. 

The IMine-2 task comprises the two subtasks: the Query 
Understanding subtask and the Vertical Incorporating subtask. 
The Query Understanding subtask is a successive task of the 
Subtopic Mining subtask, which was held in the IMine and 
INTENT tasks.  The difference from the past Subtopic Mining 
subtask is that the participants are asked to identify the relevant 
verticals for each subtopic. The Vertical Incorporating subtask is 
also a successive task of the Document Ranking subtask in the 
past tasks. The difference from the past Document Ranking 
subtask is that the participants should decide whether the result 
list should contain vertical results (See Section 2 for the detailed 
task descriptions). 

Table 1 summarizes the differences between IMine-2 and the 
previous IMine task. Just like the IMine task, we involve dealing 
with three different languages including English, Chinese and 
Japanese in the IMine-2 task. One difference other than vertical is 
that we include more topics than those in the IMine task. A recent 
study by Sakai [7] suggests that we need to increase the number of 
topics to guarantee significant differences among runs in terms of 
D#-nDCG, which was used as the primary metric in the IMine 
task. To make our test collection more reliable and reusable, we 
include more topics while reducing the size of pool depth, which 
is also recommended in [7].  

Table 1. Differences between IMine and IMine-2 tasks. 
 IMine@NTCIR-11 IMine-2@NTCIR-12 
# of topics Chinese: 50 

English: 50 
Japanese: 50 

Chinese: 100 
English: 100 
Japanese: 100 

Query types Ambiguous 
Broad 
Very clear 

Ambiguous 
Faceted 
Very clear 
Task-oriented 
Vertical-oriented 

 Subtopic Mining Query Understanding 
Language English 

Chinese 
Japanese 

English 
Chinese 
Japanese 

Subtopics Two-level subtopics First-level subtopics 
Vertical intents No Yes 
Pool depth 5 (first-level) 

10(second-level) 
10 

 Document Ranking Vertical Incorporating 
Language English 

Chinese 
English 
Chinese 

Pool depth 20 10 
 

23 groups from China, France, India, Portugal, Ireland, and Japan 
registered to the IMine task. Finally, we received 42 runs from 9 
teams for the Query Understanding subtask and 15 runs from two 
teams for the Vertical Incorporating subtask. Tables 2 and 3 
summarize the number of runs and participating teams for each 
subtask. 

The reminder of the paper is organized as follows. Section 2 
describes the details of the two subtasks. Section 3 describes the 
data provided to the participant, including the query topics, 
document collection, and other resources. Section 4 explains the 
evaluation strategy and metrics used in the IMine-2 task. Section 
5 reports the official results. Finally, Section 6 concludes this 
paper.  
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Table 2. Organization of participating groups in IMine-2. 
GroupID Organization 

IMC Beijing Institute of Technology, China 

rucir Renmin University of China, China 

HUKB Hokkaido University, Japan 

IRCE University of Tsukuba, Japan 

KDEIM Toyohashi University of Technology, Japan 

THUIR Tsinghua University, China 

YJST Yahoo Japan Corporation, Japan 

HLT01 Université de Caen Normandie, France 

NEXTI Hiroshima City University, Japan 

 

Table 3. Statistics of result submissions. 
GroupID Query  

Understanding 
Vertical 

Incorporating 
English Chinese Japanese English Chinese 

IMC  5    
rucir 5 5  5 5 
HUKB   5   
IRCE  1 5   
KDEIM 4     
THUIR  5   5 
YJST   5   
HULTECH 1     
NEXTI   1   
#Group 3 4 4 1 2 
#Run 10 16 16 5 10 
 

2. SUBTASKS 
The IMine-2 task comprises the Query Understanding subtask and 
the Vertical Incorporating subtask. This section first explains the 
input and output of the two subtasks and then explains several 
concepts important in the IMine-2 task. 

2.1 Query Understanding Subtask 
The Query Understanding subtask is defined as follows: given a 
query, the participant is required to generate a diversified ranked 
list of not more than 10 subtopics with their relevant vertical 
intents. In the Query Understanding subtask, a subtopic of a given 
query is viewed as a search intent that specializes and/or 
disambiguates the original query. The participants are expected to 
(1) rank important subtopics higher, (2) cover as many intents of a 
given query as possible, and (3) predict a relevant vertical for each 
subtopic. 
This subtask corresponds to the Subtopic Mining subtask in the 
IMine, INTENT-2 and INTENT tasks. The difference from the 
previous subtask is that participants are also required to identify 
the relevant vertical for each subtopic. In other words, for a given 
query, the participants have to identify its important subtopics and 
which vertical should be presented for the subtopic.  
For example, for the query “iPhone 6”, a possible result list of the 
Query Understanding subtask is: 
 

[tid] [subtopic] [vertical] [score] 
IMINE2-E-000 iPhone 6 apple.com Web 0.98 
IMINE2-E-000 iPhone 6 sales News 0.90 
IMINE2-E-000 iPHone 6 photo Image 0.88 
IMINE2-E-000 iPhone 6 review Web 0.78 

 
where tid is a topic ID, subtopic is a string that the system 
generates as a subtopic, vertical is an estimated vertical relevant 
to the subtopic, score is an estimated importance of the subtopic. 
For vertical, the system must pick up one vertical out of six 
verticals defined for each language (See Section 2.4 for the 
available verticals for each language). For example, for the 
English Query Understanding subtask, a vertical intent should be 
“Web”, “Image”, “News”, “QA”, “Encyclopedia” or “Shopping”. 
Note that we did not use score values for our evaluation and use 
only the order of subtopics and their vertical intents; the ranks of 
the subtopics were determined just by their appearance orders in 
the submission file.  

In the Query Understanding subtask, we accepted the following 
two types of runs: 

l Q-Run: Runs for the regular Query Understanding subtask; 
systems are required to identify both subtopics and relevant 
verticals for given topics. 

l S-Run: Optional runs designed for those who wants to focus 
on the subtopic mining; systems are required to identify 
subtopics, but not vertical intents. 

Among 42 runs submitted to the Query Understanding subtask, 31 
runs were submitted as Q-Run and 11 runs were submitted as S-
Run. 

2.2 Vertical Incorporating Subtask  
In the Vertical Incorporating subtask, given a query and the 
document collection, the system is required to return a diversified 
ranked list of not more than 100 results. The objective of the 
ranking is to (1) rank documents relevant to important intents 
higher, (2) rank vertical results (defined as virtual documents) 
relevant to important intent higher, and (3) cover as many intents 
as possible.  

This subtask corresponds to the Document Ranking (DR) subtask 
in the IMine, INTENT-2 and INTENT tasks. The difference from 
the previous subtask is that the participants should decide whether 
the result list should contain certain types of vertical results. For 
this purpose, the participants can include virtual documents as 
well as organic documents in their ranking. 

A virtual document is a special document that represents a search 
result generated from the vertical. More specifically, for English 
subtask, the participants could use the following five virtual 
documents:  

l Vertical-Image 
l Vertical-News 
l Vertical-QA 
l Vertical-Encyclopedia 
l Vertical-Shopping 

For Chinese subtask, the participants could use the following five 
virtual documents:  

l Vertical-Image 
l Vertical-News 
l Vertical-Download 
l Vertical-Encyclopedia 
l Vertical-Shopping 
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A virtual document of a vertical is assumed to be an ideal search 
result generated by the vertical and always relevant if and only if 
its vertical is relevant to one of the intents behind the query. By 
using the document collections and virtual documents, the 
participants have to decide which virtual documents should be 
ranked higher while keeping the diversity of the ranking. 

For example, a possible result list for the Vertical Incorporating 
subtask is: 

 
[tid] [did] [score] 
IMINE2-E-000 IMINE-E-000-013.html 0.78 
IMINE2-E-000 Vertical-News 0.70 
IMINE2-E-000 Vertical-Image 0.60 
IMINE2-E-000 IMINE-E-000-113.html 0.50 

 
where tid is a topic ID, did is either a document ID in the 
document collection or a virtual document ID, score is an 
estimated importance of the document. Note that we did not use 
score values for evaluation, and used only the order of documents 
in the evaluation; the ranks of the documents were determined just 
by their appearance orders in the submission file. 

2.3 Subtopics and Intents 
In the Understanding subtask, participants were required to return 
a ranked list of subtopics, not a ranked list of document IDs. We 
provided the following instruction on the IMine-2 homepage. 

A subtopic of a given query is a query that specializes and/or 
disambiguates the search intent of the original query. If a string 
returned in response to the query does neither, it is considered 
irrelevant. 

e.g. 

original query: “jaguar” (ambiguous) 

subtopic: “jaguar car brand” (disambiguate) 

incorrect: “jaguar jaguar” (does not disambiguate; does not 
specialize) 

e.g. 

original query: “harry potter” (underspecified) 

subtopic: “harry potter movie” (specialize) 

incorrect: “harry potter hp” (does not specialize; does not 
disambiguate) 

The submitted subtopics are clustered into several clusters so as to 
form a set of intents, which represents the possible search intents 
for a query. (See Section 4.3) 

2.4 Verticals 
Nowadays, many commercial Web search engines merge several 
types of search results and generate a SERP (search engine results 
page) in response to a user’s query. For example, the results of 
query “flower” now may contain image results and encyclopedia 
results as well as usual Web search results. We refer to such 
“types” of search results as verticals. For example, “image”, 
“news” can be a vertical. Figure 1 shows the typical 
representation of each vertical in a SERP. 

In IMine-2, we selected six verticals for each of Japanese, Chinese, 
and English topics so that we could pick up the popular verticals 

for different countries. More specifically, we considered the 
following verticals: 

l English Query Understanding and Vertical 
Incorporating subtasks: 

- Web 
- Image 
- News 
- QA 
- Encyclopedia 
- Shopping 

l Chinese Query Understanding and Vertical 
Incorporating subtasks: 

- Web 
- Image 
- News 
- Download 
- Encyclopedia 
- Shopping 

l Japanese Query Understanding subtask: 

- Web 
- Image 
- News 
- QA 
- Encyclopedia 
- Shopping 

Relevant verticals depend on the intents behind a query. For a user 
who searches for “iPhone 6 photo,” for example, the image 
vertical might be much more relevant than usual Web search 
results. A vertical intent is defined as a preference on verticals for 
a given intent. In Query Understanding subtask, the participants 
were required to identify relevant vertical intent for each subtopic. 

3. DATA 
This sections describes the query topics, document collection and 
other resources provided to the IMine-2 participants. 

3.1 Topics 
The same query topics were adopted in both Query Understanding 
subtask and the Vertical Incorporating subtask for all languages. 

 
Figure 1. Typical representation of each vertical in SERP. 
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