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Introduction 2

- The open data movement is now being accelerated by the
expectations for open science and citizen science
—Each country strongly encourages the open data movement:
- Data.gov (United States)
- Data.gov.uk (United Kingdom)

- Data.gov.au (Australia)
- e-Stat (Japan)

- Besides the governmental portals, there are also thousands
of data repositories on the Web

Demand for a better data search engine

(e.g. Google Dataset Search)



NTCIR-15 Data Search https://ntcir.datasearch.jp/

The very first IR evaluation campaign for data search

Documents (or datasets) 1,338,402
Training queries 96
Japanese Test queries 96
Relevance judgments for training queries 2,035
Relevance judgments for test queries 5,719
Documents (or datasets) 46,615
Training queries 96
Test queries 96
Relevance judgments for training queries 2,008

Relevance judgments for test queries 0,240




Ad-hoc retrieval for statistical data
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Challenges in Data Search

- Query understanding for data search

—Queries for data search include more geographical, temporal, and
numerical keywords than those for Web search (Kacprzak+ 2017)

—The goal of data search can be diverse, e.g. time series analysis and
summarization (Koesten+ 2017)
- Data understanding for data search

—Metadata are not always sufficiently informative

—Data in Excel, CSV, XML, and PDF formats is potentially used with
metadata to enrich the index for data search,
while interpreting data on the Web is a still challenging problem

- Retrieval models for data search

—Data contains a lot of entities such as locations or products, temporal
expressions, and numerical expressions

—Numerical expressions might require a new model for better rankings



Generating Information Needs

 Information needs, by which queries are generated and
relevance of a dataset is judged, are derived from
questions in cQA
—Extracted 3,219 Q&As from Yahoo Chiebukuro (Yahoo Japan's cQA)
that include links to a Japanese open data portal

—They were manually assessed, from which we obtained only 192
questions that can be considered as information needs for datasets

—Japanese-specific entities were transformed into corresponding US-
specific ones

- e.g. Kansai — East coast, Tokyo — New York

Japanese information needs English information needs

BEDEEHNIPROABININ TWETH., TNZENMIFST—X% |am looking for data proving young people's lack of interest in
BLTWET, farming.

ErEt A TIIREIMEZHE Y BXBELDTTH? Do people in the East Coast dislike oysters?

2\ EEEANEEELEIC 5D EEARSTNDFIELTL £ 5 A ? Is it true that medical expenses for elderly account for a large
- - : " percentage of total medical expenses?




Generating Queries 7

77777

' L8ed Clowc-solrcing sefvices to e
convert information needs to queries  jmmimsmmmm

—Showed a need and asked workers to input
a query without looking at the need

» Tried to simulate a more realistic situation —Need

—Selected the most "probable™ query
from 10 workers' queries

* Built a unigram language model from those
qgueries, and selected the one with the highest
perplexity with respect to the language model

BR¥-7-F

<-Query



Examples of Topics and Queries

Topic ID

DS1-E-0001

DS1-E-0004

DS1-E-0007

DS1-E-0009

DS1-E-0014

Topic Query

Do people in the East Coast dislike

oysters dislike east coast
oysters?

| am looking for evidences of

domestic self-sufficiency rate of salt domestic selt salt rate

Are there many people who can't drive

large trailers? people can't drive large trailers

How many people have a second

many people second house
house? y PEOp

Which city has a population of about

300,0007 city population 300,000




Dataset Collections

- Japanese - English
—e-Stat —Data.gov

 https://www.e-stat.go.ip/  https://www.data.gov/
«1,338,402 (~100GB) « 46,615 (~445GB)

TF—47tv MR Search Data.Gov Q
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%) DATA CATALOG © @A /Datasets

EzRr-YovOo—KR
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EXCEL

A /1 / City of New York / data.cityofnewyork.us 3 Report Data Issue

OThis is a Non-Federal dataset covered by different Terms of Use than Data.gov. See Terms

{9ty bh—EBIKES

Demographic and Housing Profiles by Borough

9 Metadata Updated: March 29,2019

B2 tEneEtE (i )
Selected demographic and housing estimates data citywide and by borough. Five year estimates of population
data from the Census Bureau's American Community Survey.
BE#HEa—F 00500215
City of New York
MEOME ARG B85, HHOKR, NEREFEHEEL. HEHE B Access & Use Information
8 =53 . e Nills
{,F%(Dﬁﬁﬁﬁ‘ luﬁg‘ & = Eﬁ & = !%’& N 2@‘ ﬁ;iﬂ s Topics @ Public: This dataset is intended for public access and use.
L% (IEL‘R) SU%CZ ﬂgt lJ W i ?o © Non-Federal: This dataset is covered by different Terms of Use than Data.gov. See Terms
Local Government [ License: No license information was provided.
YEIERRHIRTE 1 Publisher
data.cityofnewyork.us D | d & R
{ERBICKER. 28, 25 MAL & BREY. IT=RED) ownloads & Resources

Contact

demo_2016acsSyr_nycxlsx
M Share on Social Sites
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https://www.e-stat.go.jp/
https://www.data.gov/

Examples of Datasets

Tty MR

Ballarat Garbage Collection - Daily Stats BACKEMBLARE / REAE (BA)
KR ForO—K
City of Ballarat = Created 25/05/2015 ~ Updated 28/05/2015

~

F=9tvh—BIRE3

Daily statistics of garbage collection in the City of Ballarat. Includes date, number of garbage
BN BAKEDIHAGE (i )

bins collected, tonnes of waste collected, area of collection. Date range July 2000 - March
2015 RAHE O— K 00500100

WEOWE AR TR MEBR EE65E R, TLRWKEYORES - BRSEAKE, SREEARKLTVET,
Although all due care has been taken to ensure that these data are correct, no warranty is

expressed or implied by the City of Ballarat in their use. HERHS FEDREAT

RSN HHEHEH (BA)

2

Linked Data Rating: %% vrvriy @

HRHH @A)
Contact Point: nHES BEY (RES)
Click to reveal F-ytEy FORE
BREEM ES5H3ZUL (532 LERMA)
A B C D E F | R :yﬁﬁoﬁlj\ﬂrgbf:r N . : : : : : : [ ! -

1 Date Bin Lifts Tonnes Collected Waste Area | ATCIATITEAY T
2 |2000/7/3 4804 52.38 Monday 1 5
3 2000/7/4 5773 62.94 Tuesday 2 3 TR — Q’g: > TR ;‘E 2 V’il‘ﬂw
; 2000/7;2 ;g;g ;gg Wednzc;:a: 3 8 . o ‘;; ;7; g SH (TR f;; i :,; & S8 (TR

zoom ] . I I.uls 9 |HER 1,239, 883 29,127, 675 0MT 818, 171 19, 063, 495
6 2000/7/7 5148 57.80 Friday 5 i ;g —
7 2000/7/10 4288 55.72 Monday 1 ViF g S 552 % Oiw o 0
8 |2000/7/11 |6352 .|6‘| .88 Tuesday 2 e :;;27“ ~
9 200017112 48.12 Wednesday 3 ig EE?:
10 2000/7/13 5153 54.16 Thursday 4 ZACTZ - 581 11 oliT 581 EYNY;
11 12000/7/14 5137 55.40 Friday 5 Pt ]
12 117 4m M-aa 1 %é ZZ’%:: 1,170, 71 27, 547, 37! ZE: 756 722 17,674 35{1)
13 2000/7/18 5872 64.38 Tuesday 2 21 [Sp— S— — " Lss !‘ : _—
14 2000/7/19 4188 47.02 Wednesday 3 21720 31 oNT 0 0
15 W’zo ms? M.ZG mday 4 g; ;;«g;;iwﬂ 62, 70 1,401, 17 3E$ 55,5[3 1,236, 38;
16 2000/7/21 5063 54.38 Friday 5 P T |




ataset”

- "Dataset” is a unit of retrieval in Data Search

—Consists of metadata and multiple data files
Metadata Data file

75ty MER () EREORE
I BHERR / R FRI16EERHBRE O REJNELEOES

[ ] e - S t a t KRR ¥ovO—K b H gps.&;u 36 | 37 | 38 | 30 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | §
* > * 102 95 98 95 94| 95 101 116 118 117| 106 100 100 1ol 102[ 110 100 1
. EXCEL 5 LERF
Ir 30 43 38 17 28 28 21 20 20 | 9 8 5 4 4 4 4
- A data flle for eaCh metadata K TI=9tyb—BIES K% 104 89 85 60 58 57 56 50 46 38 28 23 14 8 9 8 8
ke 12 89 90 28 119 123 90 92 115 98 73 73 64 87 11| 98 87
BUREREE REBER (i} * - BaA 107 89 87 51 70| 73 65 59 60 48 34 29 18 10 1 10 9
b 20 15 11 9 6 5 3 3 2 o 1 1 1 1 1 1 0
00500300 Vb B 100 100 100 100 100| 100 100 100 100 100 100 100 100 100 100[ 99 98
MALE 100 100 100 100 100 100 100 100 100 100| 100 100 100 100 100 100 100 1
AFEH TR BRFOKAEFIOENEER, BLAR, ERNE oL x 101101 101 100 100 100 100 100 100 100| 100 100 100 100 100 99 98
HER, 1 AUDPHEHRE, RBSREFEHFRHRLTY ThEA 7 76 71 8 12| 67 56 55 56 44 41 36 36 30 23 24 20
7. EE] 44 42 35 31 23 25 19 20 17 14 13 11 18 1 ul 9 8
N X8 28 25 210 17 13 11 9 8 7 5 4 4 4 3 4 4 3
RRRAE ZOMOTH 9 9 76 74 58 70 57 72 61 56 65 49 67 60 59| 45 42
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Metadata Data files
° D a t a i g 0 V Ballarat Garbage Collection - Daily Stats % ?%i ggg’““” %‘fg :
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Dataset License

- e-Stats

—Distributed under a license compatible to CC BY,
which allows redistribution and modification
- Data.gov

—Used only the datasets that can be redistributed,
i.e. U.S. Government Work, CC BY, etc.

- The Data Search test collection is freely available
from our website

—https://ntcir.datasearch.jp/



https://ntcir.datasearch.jp/

Relevance Judgments

* The relevance of each dataset

for a given query is judged by
crowd-sourcing workers

—0: Not-relevant

—1: Partially relevant

—2: Highly relevant

* Inter-rater agreement
—Japanese: 0.495
—English: 0.462

(Not high, but not low in IR evaluation)

Instructions

Please judge how useful a DATASET of a webpage is for answering a given REQUEST.
Please carefully read a given REQUEST, visit a webpage describing a DATASET, and give a
usefulness score (0, 1, or 2) to each of the datasets.

Rules

1. Carefully read a REQUEST (Note: this page contains a few types of requests.)
2. Make sure that you visit a webpage that describes a DATASET, and judge how useful
the DATASET is for answering the REQUEST.
3. Usefulness score is defined as:
o 0: (Useless) The DATASET is not useful to answer the REQUEST at all, or was not
accessible for some reasons.
o 1: (Partially useful) The DATASET is useful to partially answer the REQUEST, but
cannot fully answer the REQUEST.
o 2: (Highly useful) The DATASET is useful to fully answer the REQUEST.

Cautions

You will be rejected if the website is not accessed.

You will be rejected if the work time is too short.

There are some REQUEST and DATASET for which a true usefulness score is known.
You will be rejected if your answer is very different from the true answer.

You will be rejected if your work result has been rejected before.

1.
REQUEST: Do people in the East Coast dislike oysters?
DATASET: LINK

O 0:Useless QO 1:Partially useful O 2: Highly useful




Baseline Methods

- Applied standard retrieval models to only the metadata

Query Retrieve ~ Metadata Data file
F—5ty S (1) BREOHB B
Idomestic self salt rate QI | > |gﬁgg§/mﬁspﬁmeggﬁﬂgﬁ§ D REINEREOES ( ‘ { { ( ‘ ‘ { ( ( ’ { { ’ ’
sl ot e ] s | s o[ o s
aEmER o s
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, NotUsed = =
ARHTIR, BRSOREROENLER. WUAR. EAKE . L el el 1
ER 1 ANEDIERRR, RREEFSERFARLTL o R
BRFERE e
w# R
TR CEERRBIRE

- Baseline retrieval models
« BM25, BM25 + RM3, BM25 + SDM, BM25 + BM25PRF
 Query Likelihood, Query Likelihood + RM3, Query Likelihood + SDM



Tools developed for Data Search

[Jmpkato / ntcir-datasearch

<> Code Issues 0 Pull requests 0

Baselines for NTCIR Data Search

Manage topics

-0- 27 commits ¥ 1 branch

Actions Projects 0

[ 0 packages

® Unwatch~ 1 % Star 0 YFork 0
Wiki Security Insights Settings
Edit
© O releases 42 1 contributor

Branch: master v New pull request

‘ mpkato add preprocessor for en
B circleci

& anserini @ a972d33

I baselines

i collections

i data

B indices

[E .gitignore

[E) .gitmodules

[E) tasks.py

bug fix for circleci config
change the branch of anserini
add preprocessor for en

add three dirs

add three dirs

add three dirs

ignore docker as well

add submodule anserini

Create new file =~ Upload files ~ Find file Clone or download ~

v Latest commit 93c8bd8 20 days ago
20 days ago

2 months ago

20 days ago

2 months ago

2 months ago

2 months ago

2 months ago

2 months ago

.m add ntcirify ays ago
[E) README.md dd irif 20d
poetry.loc add tqdm ays ago
B lock dd tqd| 20d
pyproject.tom add tqdm ays ago
B j I dd tqd| 20d
add preprocessor for en 20 days ago
4

Baseline methods for Data Search
(based on Anserini)

etup

& mpkato / ntcir-datasearch-evalscripts ® Unwatch ~ 1 Yrstar 4 % Fork 0
<> Code (D) Issues i Pull requests (*) Actions [71] Projects [ wiki () Security
¥ main ~ Go to file Add file ~ About b

’ mpkato first commit

()

O DD O O DD DO DO O

Scripts for reproducing
relevance judgments in the
NTCIR-15 Data Search

on100ct D1

README.amt.md first commit 2 months ago task
README.lancers.md  first commit 2 months ago J Readme
README.md first commit 2 months ago
amt-template.html first commit 2 months ago Releases
compute_median.py first commit 2 months ago No releases published
Create a new release
create_amt_task.py first commit 2 months ago
create_lancers_task... first commit 2 months ago
Packages
data_search_e_gold... first commit 2 months ago
No packages published
data_search_e_topi...  first commit 2 months ago Publish your first package
data_search_j_gold... first commit 2 months ago
data_search_j_topic... first commit 2 months ago Languages

—

Evaluation scripts including detailed
crowd-sourcing settings




Evaluation Results

- NTCIR-15 Data Search attracted six research groups
and received 54 systems' results in total
—17 for Japanese and 37 for English

* Overall, the evaluation results showed that

—1. Much room for improvement for data search algorithms

—2. No single system significantly outperformed the others



Participants (Organizers excluded)

STIS : Politeknik Statistika

‘NIl: National Institute of Informatics
-Uhai: University of Hyogo

*KSU: Kyoto Sangyo University



Participants' Runs (Japanese subtask)

Team Run Description

KSU  KSU-J-1 category search, QA categories and BM25 and table headers
KSU  KSU-J-3 Birch and table headers

KSU  KSU-J-5 category search, QA categories and BM25

KSU  KSU-J-7 Birch

uhai uhai-J-6 Query Fixing + L2R + Bert

uhai uhai-J-7 Query Fixing + L2R

uhai uhai-J-8 L2R

uhai uhai-J-9 L2R + Bert

uhai uhai-J-10 Query Fixing + bm25




Participants' Runs (English subtask) 1/2

Team Run Description

KSU KSU-E-2 category search, QA categories, BM25 and table headers
KSU KSU-E-4 Birch and table headers

KSU KSU-E-6 category search, QA categories and BM25

KSU KSU-E-8 Birch

NlITableLinker NllTableLinker-E-1 ~ BM25 [fine-tune]

NlITableLinker NllTableLinker-E-2  BM25+PRF [default]

NlITableLinker NllTableLinker-E-3  BM25+PRF [fine-tune]
NlITableLinker NllTableLinker-E-4 R2+BERT

NllITableLinker NIllTableLinker-E-5 R3+BERT

NllTableLinker NllTableLinker-E-6  Entity + Noun phrase + BM25+PRF
NlITableLinker NllTableLinker-E-7 DATE LOC

NlITableLinker NllTableLinker-E-8 metadata attributes + BM25+PRF
NlITableLinker NllTableLinker-E-9  cluster

NIlITableLinker NIlITableLinker-E-10 R3+BERT+Top100




Participants' Runs (English subtask) 2/2

Team Run Description

STIS STIS-E-1 RM3+BM25 AND FINETUNED BERT BERT-BASE-UNCASED
STIS STIS-E-2 RM3+BM25 AND FINETUNED BERT BERT-BASE-UNCASED
STIS STIS-E-3 RM3+BM25 AND FINETUNED BERT BERT-LARGE-UNCASED
STIS STIS-E-4 RM3+BM25 AND FINETUNED BERT BERT-LARGE-UNCASED
STIS STIS-E-5 RM3+BM25 AND FINETUNED ROBERTA ROBERTA-BASE
STIS STIS-E-6 RM3+BM25 AND FINETUNED ROBERTA ROBERTA-BASE
STIS STIS-E-7 RM3+BM25 AND ENCODER CONCAT GLOVE

STIS STIS-E-8 RM3+BM25 AND ENCODER CONCAT GLOVE

STIS STIS-E-9 RM3+BM25 AND ENCODER CONCAT GLOVE

STIS STIS-E-10 RM3+BM25 AND FINETUNED BERT BERT-BASE-UNCASED
uhai uhai-E-1 Query Fixing + L2R + Bert

uhai uhai-E-2 Query Fixing + L2R

uhai uhai-E-3 L2R + Bert

uhai uhai-E-4 L2R

uhai uhai-E-5 Query Fixing + bm25




Overall Results: 1. Much Room for Improvement
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Per-Query Results for Japanese: 2. No single best system

The blue line indicate the maximum score for each query.
Each of the other lines indicates one of the top 3 runs.
No single system achieved satisfactory results.

w— KSU-J-5

08 - o V R
YN

NnDCG@10

Query



Per-Query Results for English: 2. No single best system

The blue line indicate the maximum score for each query.
Each of the other lines indicates one of the top 3 runs.
No single system achieved satisfactory results.

NnDCG@10

Query



Which Team was Successful?

Japanese
nDCG@3 nDCG@5 nDCG@10 nERR@3 nERR@5 nERR@10 Q Note
0.388 0.403 0.448 0.283 0.448 0.477 0.498 BM25 + Category classification
0.362 0.381 0.421 0.295 0.423 0.453 0.473  BM25 + Table header + Category classification
0.407 0.413 0.421 0.325 0.450 0.47 0.484  BM25
0.403 0.406 0.415 0.312 0.447 0.466 0.484  BM25 + Query modification
0.402 0.405 0.415 0.328 0.447 0.467 0.483  BM25 (lucene)

0.379 0.386 0.406 0.321 0.423
0.382 0.396 0.405 0.308 0.426

0.380 0.386 0.401 0.323 0.430 KSU (KyOtO Sangyo UniverSity) is
N R LR the top performer in both subtasks

English
nDCG@3 nDCG@5 nDCG@10 nERR@3 nERR@5 nERR@10 0) Note

KSU-E-2 0.204 0.231 0.255 0.238 0.229 0.257 0.276  BM25 + Table header + Category classification
KSU-E-6 0.204 0.231 0.255 0.238 0.229 0.257 0.276  BM25 + Category classification
NllITableLinker-E-4 0.233 0.237 0.248 0.251 0.251 0.264 0.278 BM25 + PRF + BERT Reranking

ORGE-E-2 0.219 0.225 0.238 0.240 0.235 0.250 0.264  BM25 (lucene)

uhai-E-5 0.219 0.225 0.238 0.240 0.235 0.250 0.264  BM25 + Query modification
NllITableLinker-E-10 0.221 0.226 0.237 0.238 0.235 0.248 0.264 BM25 + PRF + BERT Reranking

STIS-E-2 0.23 0.228 0.237 0.217 0.248 0.255 0.264  BM25 + RM3 + BERT Reranking

ORGE-E-7 0.216 0.220 0.236 0.237 0.228 0.242 0.256  BM25 + Sequential dependency model
ORGE-E-8 0.224 0.230 0.233 0.238 0.244 0.255 0.264  Query likelihood + RM3




What Techniques were Effective?

Not very conclusive yet, but
- Category classifier (used by KSU)

—Train a category classifier by cQA datasets and applied it to queries and
documents

— A document is considered relevant if its category is the same as that of a
query
—A simple, but effective technique that can be seen in production systems

- Dataset header (used by KSU and NII)

—The headers of datasets were also used as a part of documents
—Possibly effective but may need more exploration

- BERT (used by all the teams)

—A successful technique often used in NLP tasks
—Not conclusive again, probably due to lack of large training data



Summary

* The very first IR evaluation campaign for data search
- Ad-hoc retrieval for statistical data
- Evaluation results suggested that

—1. Much room for improvement for data search algorithms

—2. No single system significantly outperformed the others

- NTCIR-16 Data Search 2 (if accepted)

—Ad hoc retrieval task
—Question answering
—Search interface



