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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/data_search_1/

The very first IR evaluation campaign for data search

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
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




NTCIR-15 Data Search: Task

Ad-hoc retrieval for statistical data

» Subtasks Query ety population3M_ Q
—English and Japanese

* Input
—96 queries for each of the subtasks

- Document (or Dataset) collection

—Data.gov for English
—e-Stats for Japanese

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

- Qutput —
—Ranked list of datasets for each Dataset Ranked List
query Collection ‘ -




Lessons from NTCIR-15 Data Search

Q1. What techniques were potentially effective?

* Not very conclusive, but possibly neural models and
table understanding

Q2. What queries were difficult in dataset retrieval?

« Time-related queries are especially difficult

Q3. Is the topic variability large?

* Yes, itis much larger than the system variability



NTCIR-16 Data Search 2

The second round of the "Data Search" task with more queries

Documents (or datasets) 46,615
Training queries 192
Test queries 58
Relevance judgments for training queries 3,248
Relevance judgments for test queries 6,550
Documents (or datasets) 1,338,402
Training queries 192
Japanese Test queries 72
Relevance judgments for training queries 7,754

Relevance judgments for test queries 4,035
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IR Subtask

—Given a query and a dataset collection,
a system is expected to generate a ranked list of datasets.
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Generating Information Needs

N NTC|R_15 Data Search fLargest Causes of Death in the ]
_ _ iUnited States: 1999 — 2016 :
—Information needs were derived se:enwsem,—zmmm-byw----l -------------- 1
from questions in cQA s Casna
What is the largest causes of death in
* NTCIR-16 Data Search 2 l United State in 1999-20167 ]
—Information needs were derived Generated need
from webpages referring to a I
dataset
« Parsed Common Crawl webpages (~ | wac
25B) ;
- [dentified 47,242 URLs including —
“data.gov” and 137,388 URLs S
including “stat.go.jp”. " =
—Manually extracted a potential
need from the webpages - S
founﬁ::;lci <Link to data.gov page - iaton.




Generating Queries 9

77777

* Used crowd-sourcing services to e =
convert information needs to queries i

—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

BRF-7—F

<-Query



Examples of Need and Queries

Need Query

What is the largest causes of death in

DS2-E-0001 United State in 1999-20167 causes of death us 1999-2016

DS2-E-0004 How much is the tuition fee at a private tuition fee private elementary school
elementary school?

DS2-E-0005 Are there hospital differences across the us states hospital differences

US states?




Topic Size Design

o See the tutorial given by Topic set size design based on the

4 statistical power of the (paired) t-test (1)
Prof. Sakai
7 i e e
—Computed the residual variance of L
Data fr;):\ Siakal SkSIGIR 2018 Short Paper (Comparing Two Binned Probabllltly Distributions fc‘ul Ir\(‘lormatlor\ Access Evaluation
NDCG@10 based on the NTCIR-15 s .
s e i g el Use thi too even
Data Search results

t-test

ce O & saibcomonnics http://sakailab.com/download/

—The minimum topic size™ is
‘n = 306 for English runs — b8
‘n = 68 for Japanese runs — (2

queries used in NTCIR-16

T Sakai. Laboratory Experiments in Information Retrieval: Sample Sizes, Effect Sizes, and Statistical Power. 2018.
*minD = 0.05, m = 10, « = 0.05, and g = 0.20



Dataset Collections

- English *Japanese

—Data.gov —e-Stat
- https://www.data.sov/ e https://www.e-stat.go.jp/
- 46 615 (~445GB) * 1,338,402 (~100GB)

Search Data.Gov Q T—8ty MR

== ATA GOV o o - o EVRETRE / (ERRAECKEERE. X8H. 28, dAL L. FREY. I=ZR
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DATA CATALOG © @ /Datasets

A /1 / City of New York / data.cityofnewyork.us

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

{9ty b—EBILES

Demographic and Housing Profiles by Borough

£ Metadata Updated: March 29, 2019 B EFEEIRTE (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. m“'f:_ I‘ 005002 .[ 5

City of New York MEDOME A@PIE. BF, HORR, NESEFZHEAL. HLERE. B
Access & Use Information FEROESEE. RER. BEAHE - REESZ. 26, BAHF
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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)
xR -¥ovO—K
City of Ballarat = Created 25/05/2015 ~ Updated 28/05/2015

~

Ftvh—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 R 2— K 00500100

WEOWE AR TR MBR HE65E R, TLRWKEYORER - BRGEAKE, 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

RS HHEHEH (@A)

2

Linked Data Rating: %% 7rvriy @

BEHEE (@A)
Contact Point: RHER BEY (RER)
Click to reveal Tyt hORR
RERM E5H3CUL (563 LERA)
A B C D E F | RERE gﬁzﬁoﬁi\sﬁsv (3N — ' ' : : I : :
1 Date Bin Lifts Tonnes Collected Waste Area A s
2 2000/7/3 4804 52.38 Monday 1 6
3 2000/7/4 5773 62.94 Tuesday 2 3 TR PR B pam s
4 2000/7/5 4345 48.26 Wednesday 3 o v ;;; Sl S 5; § o ()
5 W’e 5025 55.58 TthSday 4 i Iﬂ? 1,239, 883 29, 127, 675 . 0 MT‘ 818, 171 19, 063, 495
6 2000/7/7 5148  57.80 Friday 5 T s—
7 W”o 4288 5572 MOfm‘y 1 3 ;iﬁaby? sgf zg: 0]MT 84 8,610
8 |2000/7/11 |6352 _|61 .88 Tuesday 2 e = — L
9 2000/7/12 48.12 Wednesday 3 s zem
10 2000/7/13 5153 54.16 'rhursday 4 = CT% - 5,81 144, 14 OI_MT 5,841 144, 147
11 2000/7/14 5137 55.40 Friday 5 o '
12 | 2000/7117 4940 54.38 Monday 1 Gy i - -
13 W’18 5872 64_38 Tuesday 2 %Z ;%Ejjl‘w 1,170, 71 27.541:2; OIPT 756, 728 17,674, 351
14 2000/7/19 4188 47.02 Wednesday 3 e T 3l Ot 0 0
15 2000/7/20 5057 54.26 Thursday 4 w2 7oy A — — Eﬁi — E—
16 2000/7/21 5063 54.38 Friday 5 e 2 12 |




"Dataset”

- "Dataset" is a unit of retrieval in Data Search
—Consists of metadata and multiple data files

Metadata Data files
e D a ta n g 0 V Ballarat Garbage Collection - Daily Stats 3 &;;g ?é"’éﬁ“z“‘" mﬁ,‘:} =

4 2000/7/5 4345 48.26 Wednesday 3
% 5 2000/7/6 5025 55.58 Thursday 4
. . City of Ballarat = Created 25/05/2015 Updated 28/05/2015 6 200077 5148 5780 Fritoy 5
7 2000/7/10 4288 55.72 Monday 1
— Multiple data files iy statist oninthe p ETE—E
Daily statistics of garbage collection in the City ofme 9 20007/12 4812 Wednesday 3
f ~ _ 10 2000713 5153 5416 Thursday 4
bins collected, tonnes of waste collected, area of collection. Date range July 2000 - March 11 |20007/14 [s157Tes 40 Friday 5
2015 12 20007/17 4940 5438
13 2000/7/18 5872 64.38 A i i k 13 i L. !
or each metadata _ e —
Although all due care has been taken to ensure that these data are correct, no warranty is e o Lowesso_sT prTTssuRs
expressed or implied by the City of Ballarat in their use. L e e e
s cameae st erseuRe
Linked Data Rating: & #¥rvrvs @ I o e,
it oL o creswex
s LA bR erTSEURG
Contact Point: 5 sogasron e s
. MoUNTAN 0 ansows
Click to reveal o 10 Rk o attonar
i om0 st 51 e
1 ooy 1200 ows st NATRON -
BiC o wrsie st PTSEURG

Metadata Data file

Py MR (1) BHREOKB
RRBIER / BE TR CEERNBER O ZERSEENEE L
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me ﬁﬂﬁﬁi 0 K - B&dt 107 89 87 51 70| 73 65 59 60 48] 34 29 18 10 11 10 9
e 20 15 11 9 6 5 3 3 2 af 1 1 1 1 1 1 o
WJ_F 00500300 A 100 100 100 100 100{ 100 100 100 100 100( 100 100 100 100 100[ 99 98
AL E 100 100 100 100 100{ 100 100 100 100 100( 100 100 100 100 100| 100 100 1
ARE TR RRSOKEFOENEER, MEAR. ERHR L s 101101 101 100 100 100 100 100 100 100 100 100 100 100 100] 99 98
&rﬂi‘ 1 Agr‘:oﬁmmﬁﬁ‘ ﬁﬁaﬁg%%gﬁﬁmb-{\/\ Thih 76 76 71 8 72| 67 56 55 56 44| 41 36 36 30 23 24 29
9. g M 42 35 31 23 2 19 20 17 1 13 11 13 1 11 9 8
. K 28 25 20 17 18 U 9 8 7 5| 4 4 a4 3 4 a4 3
ﬁﬂ?ﬁi Z OO TH 9 90 76 74 58 70 57 72 61 56/ 65 49 67 60 59| 45 42
3 100 100 100 100 100] 100 100 100 100 100| 99 99 99 98 98 99 o8
Eﬁ P 100 98 97 92 90 90 89 89 88 85 84 81 81 83 83| 84 81
Bk 111 113 111 109 109 109 107 109 105 106 105 106 103 104 104| 102 103 1
TR GFEAREIRER DA 102 102 102 101 102] 102 102 102 103 102 102 101 101 101 100 100 100 1
L a2 a5 as an’ anl a3 atl A £ £ Ra R4 R2 /0 R4l 7R 7R




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
(measured by Krippendorff's a)

—English: 0.444

—Japanese: 0.474
(Fairly consistent with those of NTCIR-15)

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 hMEH (1) BREOHB B
Idomestic self salt rate QI | > |gﬁgg§/mﬁspﬁmeggﬁﬂgﬁ§ D REINEREOKES ( ‘ { { ( ‘ ‘ { ( ( ’ { { ’ ’
sl ot e o] s | s o[ o s
REmER o T R L B
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, NotUsed = =
ARHTR, BRSOREROENLER, WUAR. EAKE o L el el 1
ER 1 ANEDIERRR, RREEFTEHFARLTL o R
BRFERE e
w# R
TR GEERRBIRE

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



Evaluation Results

* NTCIR-16 Data Search attracted seven research
groups and received 48 systems' results in total
—Including the organizers' team for providing baseline runs
—2b for English and 23 for Japanese

 Participants
—UHGSIS: University of Hyogo
—STIS: Politeknik Statistika STIS
—WUT?21: Wuhan University of Technology
—KSU: Kyoto Sangyo University
—NYUCIN: Universidade Federal de Pernambuco
—OUHCIR: The University of Oklahoma



Description Data Neural Entity Num.

— LU _ N
.+ Data (14/48 runs): E
) N
N{ «  Whether the data files are used N E
o N N N N
o« Neural (22/48 runs): AR
o N N N N
o «  Whether neural language models (e.g., BERT) are used AV
o - N N N N
o« Entity (10/48 runs): VNN
o+ Whether entities are treated differently from the other tokens N - N
o N N N N
o's - Num. (0/48 runs): M
8: « Whether numbers are treated differently from the other tokens E E E E
o N N N N
ST — N N
\?\l_ ) ) N E E




Participants' Runs (English subtask)

Description Data Neural Entity Num.

Category+Table Clipping+Table Header+BERT+MLP N
KSU-E-3 Category+Table Header+BERT+MLP N
KSU-E-5 Table Clipping+Table Header+BERT+MLP N
KSU-E-7 Table Header+BERT+MLP N
KSU-E-9 Category+Table Header+BM?25 N
NYUCIN-E-1 BM25 and BERT N N
ORGE-E-1 bm25prf+bm25 N N N N
ORGE-E-2 bm25 N N N N
ORGE-E-3 bm?25.accurate N N N N
ORGE-E-4 sdm+qld N N N N
ORGE-E-5 rm3+bm25 N N N N
ORGE-E-6 gld N N N N
ORGE-E-7 sdm+bm25 N N N N
ORGE-E-8 rm3+qld N N N N
OUHCIR-E-1 BM25 and TFIDF WEIGHT ADJUSTED and Sentence Transformer N N N
OUHCIR-E-2 BM25 and TFIDF WEIGHT ADJUSTED and Sentence Transformer N N N
OUHCIR-E-3 BM?25 and TFIDF WEIGHT ADJUSTED N N N N
OUHCIR-E-4 BM25 and TFIDF WEIGHT ADJUSTED N N N N
OUHCIR-E-5 BM?25 and TFIDF WEIGHT ADJUSTED N N N N
OUHCIR-E-6 BM?25 and TFIDF WEIGHT ADJUSTED N N N N
OUHCIR-E-7 DOC2VEC N N N N
OUHCIR-E-8 DOC2VEC N N N N
STIS-E-1 prop+bert_score+bm?25 N N
STIS-E-2 prop+bert_score N N
wut?21-E-1 LM Jelinek Mercer N N




Participants' Runs (Japanese subtask)

Description Data Neural Entity Num.

KSU-J-10 Category+Table Header+BM?25 N
KSU-J-2 Category+Table Header+BERT+MLP N
KSU-J-4 Category+Table Header+BERT+MLP N
KSU-J-6 Table Clipping+Table Header+BERT+MLP N
KSU-J-8 Table Header+BERT+MLP N
ORGJ-J-6 gld N N N N
ORGJ-J-1 bm25prf+bm?25 N N N N
ORGJ-J-8 rm3+qld N N N N
ORGJ-J-7 sdm+bm25 N N N N
ORGJ-J-2 bm25 N N N N
ORGJ-J-5 rm3+bm25 N N N N
ORGJ-J-4 sdm+qld N N N N
ORGJ-J-3 bm25.accurate N N N N
UHGSIS-J-9 BM?25, BERT, query modification, target 1000 N N N
UHGSIS-J-7 BM25, BERT, query modification, target 2000 N N N
UHGSIS-J-6 BM25, BERT, query original, target 3000 N N N
UHGSIS-J-1 BM25, BERT, query modification, target all N N N
UHGSIS-J-8 BM25, BERT, query original, target 2000 N N N
UHGSIS-J-4 BM?25, query original, target all N N N
UHGSIS-J-3 BM?25, query modification, target all N N N
UHGSIS-J-2 BM?25, BERT, query original, target all N N N
UHGSIS-J-5 BM?25, BERT, query modification, target 3000 N N N
UHGSIS-J-10 BM25, BERT, query original, target 1000 N N N




Example of Approaches

* Neural : BERT-based BERT Input
relevance estimation CLS 1990 pooaiation {oer - 884
_|nput 2 query and 2) [SEP]l'II;:iSSCdat?set is -+ -
description of a dataset into
BERT for estimating the

query-dataset relevance

Data file

(1) BEREOHKB
0B ESISREDHE

® D a ta | I a b I e h e a d e r ) ] ﬁf;’; 36 | 37 [ 38 | 39 | 40 | 41 | 42 [ 43 | 44 [ 45 | 46 | 47 | 48 | 49 | 50 | 51
u 4% 102 95 98 95 94| 95 101 116 118 117| 106 100 100 101 10Z[ 110 100 1
HLERM
u I 39 43 38 17 28/ 28 21 20 20 14 9 8 5 4 4 4 4
ES 104 89 8 60 58 57 56 50 46 38 28 23 14 8 9 8 8
X I n e X h& 112 89 90 28 119) 123 90 92 115 98| 73 73 64 87 111| 98 87
K - BFEdt 107 89 87 51 70/ 73 65 59 60 48 34 29 18 10 11f 10 9
M 20 15 11 9 6 5 3 3 2 2 1 1 1 1 1 10
WHE 100 100 100 100 100| 100 100 100 100 100 100 100 100 100 100
- MALE 100 100 1
_— n e X te rI I | S I n t e ta e HEhL x 101 101 101 100 100| 100 100 100 100 100 100 100 100 100 100| 99 98
ThEL 7 76 71 85 72| 67 56 55 56 44| 41 36 36 30 23] 24 29
H 44 42 35 31 23| 25 19 20 17 14 13 11 13 11 1| 9 8
- KE 28 25 21 17 13 11 9 8 7 5 4 4 4 3 4 1 3
e a e r tO et e r W I t t e ZOMOTH 9 90 76 74 58 70 57 72 61 56| 65 49 67 60 59| 45 42
[ 100 100 100 100 100| 100 100 100 100 100| 99 99 99 98 98] 99 98
RR 100 98 97 92 9| 9 89 89 88 85 84 81 81 83 83 84 81
u . Bk 111 113 111 109 109| 109 107 109 105 106 105 106 103 104 104| 102 103 1
d e S C r I p t I O n Of a d a ta S et e 102 102 102 101 102| 102 102 102 103 102
PSR
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Q2. What queries were difficult in dataset retrieval?

Queries were classified NTCIR-15 Data Search NTCIR-16 Data Search 2
into three types based

on what entities are Number
contained _ _ Number
English Time Time
« Location (e.g. tokyo population) Location Location

Time (e.g. 1990 population)

Number (e.g. 2m population city) Number umber
Japanese Time Time
Location Location

0 0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4

nDCG@10 nDCG@10

Processing "Time" in queries seems the most difficult

(Fairly consistent with the finding in the previous round)




Summary

- Data Search 2 addressed an ad-hoc retrieval task for datasets

* Details of the runs will be discussed at Task Session
[JST] 10:30 ~ 11:30 on July 17; [UTC] 01:30 ~ 02:30 on July 17; [EDT] 21:30 ~ 22:30 on July 16

—1. NYUCIN at the NTCIR-16 Dataset Search 2 Task
—2. KSU Systems at the NTCIR-16 Data Search? IR Subtask

—3. STIS at the NTCIR-16 Data Search Task: Ad-hoc Data Retrieval
Ranking with Pretrained Representative Words Prediction

- Additionally, an invited talk will be given by Prof. Gong Cheng
(Nanjing University):

Towards Content-Based Dataset Search:
Test Collections and Beyond



