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ABSTRACT 
We studied the volatility of commercial search engines and reflected 
on its impact on research that uses them as basis of algorithmical 
techniques or for user studies. Search engine volatility refers to the 
fact that a query posed to a search engine at two different points in 
time returns different documents. 

By comparing search results retrieved every 2 days over a period 
of 64 days, we found that the considered commercial search engine 
API consistently presented volatile search results: it both retrieved 
new docwnents, and it ranked documents previously retrieved at 
different ranks throughout time. Moreover, not only results are 
volatile: we also found that the effectiveness of the search engine in 
answering a query is volatile. Our findings reaffirmed that results 
from commercial search engines are volatile and that care should 
be taken when using these as basis for researching new information 
retrieval techniques or performing user studies. 
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1 INTRODUCTION 
On a number of occasions, information retrieval researchers have 
used commercial search engines and associated .APis to assist with 
the research of new algorithms and teclmiques (type A: algorithmi­
cal use), or to investigate user search behaviour (type U: user study 
use). Examples of this practice include, among others: Cilibrasi and 
Vitanyi [5] defined a word similarity function based on the num­
ber of search results retrieved by Google (A); Symonds et al. [10] 
used Google to perform a first round of retrieval to inform query 
expansion (A); Maxwell et al. [8] used Bing to retrieve documents 
and snippets within a user study that explored user behaviour with 
respect to snippet length and informativeness trade-off (U). 
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To help understand the extent of this practice, we systematically 
surveyed the literature published in the ACM SIGIR conference 
between 2006 and 2016 (a total o£2,138 full and short papers)1. We 
found that 158 contributions (7 .4%) used commercial search engines 
in their experiments2• 

Commercial search engines are however often volatile: both the 
results retrieved and their rankings often differ given two points 
in time. There are multiple reasons for this volatility. On the one 
hand, volatility may be due to index updates and fresher informa­
tion being indexed by the search engines [3, 4]. On the other hand, 
volatility may be due to operational reasons such as index replica­
tion, sharding and routing. Differences may also be due to updates 
to the ranking function used by the search engines. McCown and 
Nelson [9] also found that commercial search engines' API and 
their web interfaces often access different indexes: they argued that 
the API may access a smaller index than the web interface. Our 
study focuses on measuring the volatility of search results returned 
by a search engine's API. 

Commercial search engine volatility has been investigated by 
Altingovde et al. [2] who had experimented using a set of 630,000 
queries and found that only 10.7% oftop 10 results found in 2007 
remained as top 10 results in 2010. Bai and]unqueira studied volatil­
ity in Yahoo! and reported that of 1.4M search results analysed over 
3 weeks, R:~ 35% new URLs were added, R:~ 1% had modified content, 
and ~ 0.06% were deleted [3]. Specific to the rate of URLs with 
modified content, Adar et al. [I] found that 34% ofURLs in their 5 
weeks study had no change, while the remaining changed on aver­
age every 123 hours (average Dice coefficient: 0.794). These changes 
may had impacted the search quality over time: however that study 
did not explicitly measure the relevancy of the search results and 
whether volatility impacted on search engine effectiveness. On the 
contrary, we also measure changes in results relevance and search 
engine effectiveness over time. 

Search engine volatility may be a problem when conunercial 
search engines are used by researchers as part of their methods 
or user studies. In other words: if an algorithm or teclmique is 
based on the use of a volatile search service, differences in search 
results and rankings may vary the effectiveness of the method, or 
render the replication of the experiments impossible. Similarly, if 
a user study relies on a conunercial search engine to investigate 
user behaviour, volatility may be a confounding factor affecting 
effectiveness, especially if the user studies are carried out over a 

1 Note that this practice is well utilised also outside of the SIGIR literature, as demon­
strated by the example~ cited above that were not published in SIGIR. 
2Data IMlilable at http://ielab.io/se-volatility 
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Search Results in 2017 
North Korea 'ready to strike' US aircraft carrier Carl Vinson 
North Korea Says It Is 'Ready 1o Sink' USS Clll'l VInson 
US puts on a messtve show of foroe amid Norlh Korean nuclear 

Suggested Queries in 2011 

uss carl vinson Osama bin Laden 

uss carl vinson NCAA basketball 

Figure 1: Example of search result volatility and its im­
pact on an hypothetical query expansion techniques that ex­
ploits the retrieved results. 

period of time, rather than all being run concurrently. Yet, this 
aspect is often ignored when analysing the results, e.g., volatility is 
not considered as factor within an ANOVA analysis of results. 

To further exemplify how search engine volatility may affect 
information retrieval research that relies on such commercial ser­
vices, consider the case of a user study relying on the Bing search 
APis and investigating the capabilities of users in selecting query 
suggestions automatically generated by techniques that exploit the 
search results obtained from the initial user's query. In such case, 
two components of the experimental methodology rely on results 
from the commercial APis: (i) the query suggestion mechanism, and 
(ii) the results that are retrieved (and evaluated for effectiveness) 
in response to the user's query and the selected query suggestion. 
Figure 1 shows an example of a query submitted at two different 
times. At each time, the query retrieved two (sensibly) different sets 
of results and thus returned different query suggestions. 

In this study, we seek to answer the following research questions: 

• RQ1: What amount of volatility do commercial search engine 
APis present? 

• RQ2: How does the volatility of commercial search engines 
affect information retrieval research? 

To answer RQ1, we periodically used a search engine API to 
retrieve results for a large set of queries which had no specific 
temporal intent or seasonality effect. We then studied how results 
changed over time. To answer RQ2 we assessed the relevance of 
the top search results we collected over time and we analysed the 
change in search engine effectiveness over time. Details of the 
methods used in this study are described next. 

2 METHODS 
To answer RQ1, we acquired the queries used in the TREC 2013 
and 2014 Web Track (100 queries in total). While these queries had 
no explicit temporal nor seasonal intent, a small number may have 
been influenced by temporal issues. For example, in our experi­
ments, query 202: "uss carl vinson" was affected by the US decision 
of deploying the aircraft carrier within strike range of North Korea 
in early january 2018. We further acquired a set of300 queries from 
the CLEF 2016 eHealth IR collection. Of the 300 queries, we removed 
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query 129005 due to a problem with quotation mark characters in 
the query. These queries related to consumer health search intents, 
and were unlikely to be affected by temporal or seasonal intents. 

We used the Bing Search API 3 to retrieve a maximum of 50 
web results in answer to the query sets, setting English US as the 
market and with safe search turned off. We performed retrieval 
every two days from 29/11/2017 to 31/01/2018 with exceptions of 
13, 27, and 29 December 2017 where the retrieval process was not 
triggered due to technical problems. Hence, in total we collected 
30 data samples for each query set. We used the data samples to 
investigate the volatility of search API by counting the number of 
new URLs between search results from different retrieval dates pairs. 
We then further investigated whether differences in ranking for an 
URL were also found over time. To determine whether IP address or 
browser cookies may have affected the results, we repeated some of 
the crawls using an additional server located in another Australian 
state; crawls were started at the same time. A 99.98% match was 
found between the results obtained by the two servers. Thus, we 
did not systematically acquire results from different locations and 
servers, as this appeared to have no effect. 

To answer RQ2, we pooled the top ten URLs from every sam­
pled date for the WEB2013-2014 query set, and we assessed their 
relevance4• Relevance assessments were collected using crowd­
sourcing. We setup tasks on Amazon Mechanical Turk, assigning 
each query-website pair to 5 workers. Workers, selected among 
those with a 90% acceptance rate and at least 1000 tasks completed, 
were presented with the TREC topic title and description fields and 
a link to the webpage to be assessed. We simplified the TREC 2013 
six-point judgment scale [ 6] into the following four-point scale: 
Highly relevant (this point included Nav, Key, and HRel as defined 
in TREC 2013 ), Relevant, Not Relevant, and Junk. As suggested in 
[7], assessments that took less than 4 seconds were discarded. Col­
lected assessments were aggregated as the median of the collected 
labels for each query-document pair. We analysed the results using 
ERR@10, nDCG@lO, and P@lO, as used in the TREC 2013. 

3 EMPIRICAL EVALUATION 

3.1 Volatility of Search Results 
Figure 2 shows the percentage of new URLS introduced on average 
in the top 10 results. Each square in the heatrnap corresponds to 
a pair of dates, and thus the percentage difference between the 
results obtained in the two dates. The darker the red tone, the 
higher the percentage of new URLs being returned on the later date: 
the diagonal is yellow, indicating no difference (as expected, as we 
are comparing a date with itself), and we removed the lower part 
of the heatrnap for clarity (the heatrnap is symmetric). 

Results highlighted in blue refer to the percentage of new URLs 
retrieved compared to the initial date (the start of our data sam­
pling): in the figure we further visualised this trend as a line plot 
to give the reader a different representation of the trend and aid 
interpretation. On average, we found that each day had 24.43% new 
URLs, compared to the initial sampling date. 

3 azure.microsoft.com/en-aulservices/cognitive-services/bing-web-search-api/ 
4We assumed that the content of the linked webpages remained the same throughout 
our experiments. While this may have not been the case for all results, as reported 
in [3], only"' 1% of uris found in the first two weeks had modified content in the third 
week of their study. 
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Figure 2: Percentage of average {Wver the query set) new 
URLs retrieved in the top 10 results for each pair of sam­
pling dates for the WEB2013-2014 query set. 

Another important observation from Figure 2 is highlighted in 
green. This shows the percentage of new uris found on a sampling 
date compared to the previous sampling date. We further visualised 
this trend in the corresponding line plot: new uris were found at 
a comparable percentage overtime. On average, every two days, 
10.72% of the URLs retrieved differed from those retrieved on the 
previous sampling date. 5 . 

We also investigated the volatility of the top 1 to 9 documents and 
the top 50 documents, for completeness. We found that percentage 
volatility trends were similar across rank thresholds (also for CLEF 
2016- results available at http://ielab.io/se-volatility). 

We then further investigated the ranking distance between oc­
currences of the same URL across different dates. Results were 
again represented as a heatmap, which is reported in Figure 3. The 
heatmap shows the percentage of rank distances between the top 
10 URLs for each pair of sampling dates using the WEB2013-2014 
query set Blue and green colours were used to represent similar 
circumstances as for the previous heatmap. When considering rank 
movements over time with respect to the first sampling day (blue 
highlighting), we found that on average URLs moved 11.36% up 
or down the ranking, with lesser movement found in the first few 
days of the experiment When considering rank movements over 
time with respect to the previous sampling day (green highlighting), 
we found that on average URLs moved by 6.29% up or down the 
ranking compared to the previous date, though peaks with larger 
rank movements did occur. Interestingly, the line plots in Figures 2 
and 3 suggest that the trends observed for new URLs were similar 
to those for rank distance over time. 

Given these results, we answer RQ1 by reporting that, on average, 
between two consecutive days, search engine results change by 

5Note we missed sampling on the 13, 27, and 29 December 2017: for the sampling date 
after the ones we missed, rankings were compared to those in the previous available 
date. In the line plot, we distinguished the data for these dates using red dots. 
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Figure 4: Average effectiveness of the top 10 URLs retrieved 
for the WEB2013-2014 query set. 

10.72% in terms of new URLs retrieved (1.07 new URLs every 10). 
Furthermore, we found that the difference is even larger if a wider 
timespan is considered In addition, we also report that URLs that 
occur in the results between two dates are likely to exhibit a rank 
movement of on average by 6.29%. 

3.2 Impact of Result Volatility on Search 
Effectiveness 

Figure 4 shows the search effectiveness over time for the WEB2013-
2014 query set, averaged over all queries for each sampling date. 
The average trends show that search engine volatility had little 
impact on the average search effectiveness: despite new URLs were 
retrieved over time, and existing URLs changed rank, effectiveness 
on average did not vary significantly. Statistical significant differ­
ences (t-test p < 0.05) were found only between, 6. 7% of the results 
for each pair of days (only unique pairs were considered}. 
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Query 

Figure 5: nDCG@lO for WEB2013-2014 queries over time. Each box plot refers to a query; queries are ordered in decreasing 
effectiveness as returned on day 1. The red shaded area indicates the effectiveness gap between results for day 1 and those for 
the day with the biggest average effectiveness gap over the query set. 

The previous results analysed the impact of search engine volatil­
ity by averaging effectiveness over the query set. We next analyse 
the impact volatility had on a query-by-query basis; we did this 
for graded relevance (nDCG@10) - similar findings were observed 
for other settings. Results are reported in Figure 5. Box plots were 
organised such that queries were ordered in decreasing effective­
ness of the results obtained on the initial date of sampling (day 1): 
each box summarises the effectiveness of a query over time. The 
box plots show effectiveness did vary over time for each query, 
with some queries achieving substantially different effectiveness 
depending on the date. Specifically, we found that 67 out of 100 
queries had a change in nDCG@10 that was higher or equal to 0.1 
and, on average, individual query effectiveness varied by 0.1431 
over the sampling period, with the largest variation recorded being 
0.4700. To further provide an intuition of the gap in effectiveness 
that search result volatility generated, we highlighted the gap be­
tween the effectiveness of each query recorded on the first day of 
our experiment, and the day with the biggest average effectiveness 
gap over in the query set (day 64}. This gap is represented by the 
red shaded area in Figure 5. 

4 DISCUSSION 
The findings from our experiments quantified the amount of volatil­
ity measured in 2-day time intervals and over longer periods. In 
addition, they also highlighted that not only are the search engines 
volatile, but their effectiveness is also volatile, given a query; al­
though we found that for the query set used, average effectiveness 
remained mostly unchanged. 

These findings suggest that search engine result volatility is 
likely to largely impact the replicability of results obtained by ex­
ploiting commercial search engine APis either for algorithmical 
advances or within user studies. We also argue that volatility also 
impacts reproducibility, as the deterioration of results over time 
for some queries is large and, if results are used algorithmically, 
is likely to produce different outcomes and thus affecting the ac­
tual quality of techniques like query expansion based on the initial 
search engine results. While not done here, we aim to empirically 
investigate this in future work. 

While our findings suggest that search engine result volatility 
may affect results of information retrieval studies, it is unclear how 
researchers could mitigate these issues and yet use commercial 
search engines and associated APis within their research. A possible 

1108 

avenue may be repeating the studies over a sufficiently long period 
of time, so as to account for search engine volatility as one of the 
factors affecting results and study this with respect to their results. 

5 CONCLUSION 
In this paper, we investigated the volatility of commercial search en­
gines and its impact on information retrieval research. By sampling 
the results returned by the Bing Web Search API every two days for 
a period of 64 days, we found that, on average, the search engine 
retrieved 10.72% new URLs in the top 10 ranks. Additionally, we 
also found that a URL that was retrieved on a previous date was sub­
ject to an average rank movement of 6.29%. When examining the 
possible impact such a volatility may have on information retrieval 
research that makes use of such search services, we found that on 
average, nDCG@10 varied by 0.1431 (19.88%} for each query and 
the biggest nDCG@10 variation for a query was 0.4700 (143.51%). 
These results suggest that research that uses commercial search 
engines as part of an algorithmical pipeline or user study should 
be aware of search engine volatility and its implications. 
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ACM SIGIR 2018 Chairs’ Welcome

Welcome to the 41st Annual International ACM SIGIR Conference on Research and Development in Infor-
mation Retrieval (SIGIR 2018), the premier scientific conference in the broad area of information retrieval.
We’re delighted to host ACM SIGIR 2018 on the beautiful University of Michigan campus in Ann Arbor,
U.S.A. We received a high-quality set of submissions for full and short papers, demos, industry papers,
tutorials, workshops, and doctoral consortium, to consider for inclusion in the overall conference program.
In particular we thank the 15 Track co-Chairs, 93 Senior Program Committee (SPC) members, 343 Program
Committee (PC) members, and 91 additional reviewers for their contributions to full and short paper selec-
tion. This pool of committed SIGIR volunteers was based in 35 countries/regions and over 255 institutions,
spanning academia, industry, and beyond.

We reviewed 409 papers for the full paper track, and accepted 86, for an acceptance rate of 21%. In total,
there were 1247 authors from 33 countries: 440 from China, 325 from the United States, and 482 from
the rest of the world. The top five countries in terms of accepted papers (taking all author affiliations of
each paper equally into account) were China (34%), the U.S.A. (30%), Australia (6%), Canada (4%) and
Germany (4%). The top three countries in terms of acceptance rates (taking all author affiliations of each
paper equally into account) were Australia (44%), Israel (32%) and Germany (31%). The most popular
track for submissions was “Content Recommendation, Analysis and Classification” (124 submissions) while
the tracks with highest representation in the accepted papers were “Human Factors and Interfaces” and
“Domain-Specific Applications” (both 20 papers).

This is the first time in recent years that we have adopted a track-based structure in paper submission and
review processes. This change was intended to help us attract more submissions from closely related research
communities, and the introduction of “track chairs” (listed below) also helped recruit more domain experts
for the program committee and make high quality judgments for the submissions.

Search and Ranking
Iadh Ounis, University of Glasgow
James Allan, University of Massachusetts Amherst
Ji-Rong Wen, Renmin University of China

Foundations and Future Directions
Fernando Diaz, Spotify
Maarten de Rijke, University of Amsterdam

Domain-Specific Applications
Carlos Castillo, Universitat Pompeu Fabra
Tat-Seng Chua, National University of Singapore
Debora Donato, Mix

Content Recommendation, Analysis and Classification
Yi Zhang, University of California Santa Cruz
Min-Yen Kan, National University of Singapore
Deepak Agarwal, LinkedIn

Artificial Intelligence, Semantics, and Dialog
Jianfeng Gao, Microsoft
Jun Wang, University College London

iii



Human Factors and Interfaces
Jeff Huang, Brown University
Rob Capra, University of North Carolina

For all papers, we first assigned 3 PC members and 1 SPC member to provide the first-round review opinions.
After that, if the SPC member believed that the review process would benefit from an additional review, we
assigned an additional SPC to provide a second-round opinion. The SPC would then make a preliminary
recommendation, and the track chairs reviewed the recommendations in their track. The final acceptance
decisions were made at the in-person PC meeting held in Ann Arbor, U.S.A. on April 6-7, 2018. Video
conferencing was provided at the PC meeting to allow remote participation of additional SPC members.
For the 409 valid submissions, the program committee carefully reviewed all of them and provided at least
three reviews for each. An additional 65 reviews were also performed by the SPC members, which gave the
corresponding papers comments from at least four reviewers.

We received 327 short paper submissions and accepted 98 (30%) of them. The short paper chairs were Paul
Bennett and Min Zhang.

We received 36 submissions for demonstrations and accepted 18 (50%) of them. The demo chairs were Grace
Hui Yang and Yue Wang.

This year the program for SIRIP Industry Days, chaired by Yi Chang and Dawei Yin, was increased from
one day to two days. Across both days, the program had four keynotes, three invited talks, and 9 (56%)
accepted talks from 16 submissions.

The doctoral consortium received 16 submissions of which 12 (75%) were accepted. The DC was chaired by
Makoto P. Kato and Charlie Clarke.

Eleven out of thirteen (85%) tutorial proposals were accepted. The tutorial chairs were Mark Smucker and
Jian-Yun Nie.

Fifteen workshop proposals were received, of which 10 (67%) were accepted. Hui Fang and Fiana Raiber
chaired the workshop review process.

We sincerely thank the above track and committee chairs, their program committee members and reviewers
for all their hard work—including the best paper selection committee led by Hang Li. We believe the overall
result to be a technical program of outstanding quality that also reflects the wonderful diversity of compelling
problems being addressed across the broad field of information retrieval.

Brian D. Davison
SIGIR’18 PC Co-chair
Lehigh University,
United States of America

Emine Yilmaz
SIGIR’18 PC Co-chair
University College London,
United Kingdom

Yiqun Liu
SIGIR’18 PC Co-chair
Tsinghua University,
China

Kevyn Collins-Thompson
SIGIR’18 General Co-chair
University of Michigan,
United States of America

Qiaozhu Mei
SIGIR’18 General Co-chair
University of Michigan,
United States of America
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Mexico)
Fred Morstatter (USC Information Sciences Institute, United States)
Alessandro Moschitti (Amazon, USA)
Yashar Moshfeghi (University of Strathclyde, United Kingdom)
Seung-Hoon Na (Chonbuk National University, South Korea)
Marc Najork (Google, United States)
Franco Maria Nardini (ISTI-CNR, Italy)
Jun Ping Ng (Amazon, United States)
Chong-Wah Ngo (City University of Hong Kong, Hong Kong)
Liqiang Nie (Shandong University, China)
Alexandros Ntoulas (LinkedIn, United States)
Douglas Oard (University of Maryland, United States)
Neil O’Hare (Yahoo!, United States)
Alexandra Olteanu (IBM, United States)
Eli Osherovich (Amazon, Israel)
Vito Claudio Ostuni (Pandora, United States)
Jiaul Paik (IIT Kharagpur, India)
Haris Papageorgiou (Institute for Language and Speech Processing, Greece)
Alexandra Papoutsaki (Pomona College, United States)
Aasish Pappu (Yahoo Research, United States)
Dae Hoon Park (Yahoo Research, United States)
Laurence Park (Western Sydney University, Australia)
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Sean Macavaney (Georgetown University, United States)
Maria Maistro (University of Padua, Italy)
Stefano Marchesin (University of Padua, Italy)
Stefania Marrara (C2T, Italy)
Mehrnoosh Mirtaheri (University of Southern California, United States)
Tahora H. Nazer (Arizona State University, United States)
Massimo Nicosia (University of Trento, Italy)
Joao Palotti (Vienna University of Technology, Austria)
Lahari Poddar (National University of Singapore, Singapore)
Zhi Qiao (IBM Research Lab, China)
Vineeth Rakesh (Arizona State University, United States)
Kan Ren (Xi’an Jiaotong University, China)
Andrés Rosso-Mateus (National University of Colombia, Colombia)
Sijie Ruan (JD.com, United States)
Javier Sánchez-Junquera (Instituto Nacional de Astrof́ısic, Mexico)
Shubhra Kanti Karmaker Santu (University of Illinois at Urbana Cham-
paign, United States)
David Semedo (Universidade NOVA de Lisboa, Portugal)
Kai Shu (Arizona State University, United States)
Aya Soffer (IBM, Israel)
Lukas Tencer (Pandora, United States)
Junfeng Tian (East China Normal University, China)
Dominika Tkaczyk (ADAPT, Ireland)
Cagri Toraman (Bilkent University, Turkey)
Cunchao Tu (Tsinghua University, China)
Antonio Uva (UniTrento, Italy)
Hossein Vahabi (Pandora, United States)
Manisha Verma (University College London, United Kingdom)
Marco Viviani (University of Milano-Bicocca, Italy)
Shaun Wallace (Brown University, United States)
Qinyong Wang (The University of Queensland, Australia)
Weiqing Wang (The University of Queensland, Australia)
Xiang Wang (National University of Singapore, Singapore)
Yingzi Wang (University of Science and Technology of China, China)
Zhiwei Wang (Michigan State University, United States)

xxxiv



Yu Yang (Simon Fraser University, Canada)
Zaihan Yang (Lehigh University, United States)
Jiawen Yao (University of Texas at Arlington, United States)
Zijun Yao (Rutgers University, United States)
Fajie Yuan (University of Glasgow, United Kingdom)
Xuan Zhang (Virginia Tech, United States)
Yazhou Zhang (Tianjin University, China)
Xiangyu Zhao (Michigan State University, United States)

Tutorial PC
Members

Jaime Arguello (The University of North Carolina at Chapel Hill, United
States)
Ben Carterette (University of Delaware/Spotify, United States)
Gordon Cormack (University of Waterloo, Canada)
Jeffrey Dalton (University of Glasgow, United Kingdom)
Luanne Freund (The University of British Columbia, Canada)
Claudia Hauff (Delft University of Technology, Netherlands)
Evangelos Kanoulas (University of Amsterdam, Netherlands)
Alistair Moffat (The University of Melbourne, Australia)
Jian-Yun Nie (University of Montreal, Canada)
Yongli Ren (RMIT University, Australia)
Laurianne Sitbon (Queensland University of Technology, Australia)
Mark D. Smucker (University of Waterloo, Canada)
Ian Soboroff (NIST, United States)
Torsten Suel (New York University, United States)
Ellen Voorhees (NIST, United States)

Workshop PC
Members

Nicola Ferro (University of Padova, Italy)
Ingo Frommholz (University of Bedfordshire, United Kingdom)
Cathal Gurrin (Dublin City University, Ireland)
Frank Hopfgartner (The University of Sheffield, United Kingdom)
Jing Jiang (Singapore Management University, Singapore)
Gareth Jones (Dublin City University, Ireland)
Diane Kelly (University of Tennessee, United States)
Oren Kurland (Technion, Israel Institute of Technology, Israel)
Hang Li (Toutiao AI Lab, China)
Jian-Yun Nie (University of Montreal, Canada)
Dan Pelleg (Yahoo!, Israel)
Haggai Roitman (IBM Research Haifa, Israel)
Andrew Trotman (University of Otago, New Zealand)
Grace Hui Yang (Georgetown University, United States)

xxxv



Demo PC
Members

Krisztian Balog (University of Stavanger, Norway)
Zhuyun Dai (Carnegie Mellon University, United States)
Zhicheng Dou (Renmin University of China, China)
Carsten Eickhoff (Brown University, United States)
Sumio Fujita (Yahoo! JAPAN Research, Japan)
Debasis Ganguly (Dublin City University, Ireland)
Chase Geigle (University of Illinois at Urbana-Champaign, United States)
Grant Ingersoll (LucidWorks, United States)
Sarvnaz Karimi (CSIRO, Australia)
Yubin Kim (Carnegie Mellon University, United States)
Julia Kiseleva (Eindhoven University of Technology, Netherlands)
Udo Kruschwitz (University of Essex, United Kingdom)
Jung-Tae Lee (Naver Corp., South Korea)
Teerapong Leelanupab (King Mongkut’s Institute of Technology Ladkra-
bang, Thailand)
Jochen L. Leidner (Thomson Reuters, United Kingdom)
Shuai Li (University of Cambridge, United Kingdom)
Wei Li (CNGL, Dublin City University, Ireland)
Jiyun Luo (Georgetown University, United States)
Jiaqi Ma (University of Michigan, United States)
Graham Mcdonald (University of Glasgow, United Kingdom)
Rishabh Mehrotra (University College London, United Kingdom)
Javier Parapar (IRLab, Computer Science Dept., University of A Coruña,
Spain)
Vassilis Plachouras (Facebook, United Kingdom)
Davood Rafiei (University of Alberta, Canada)
Andrew Salway (Uni Research, Norway)
Anne Schuth (De Persgroep, Belgium)
Kazunari Sugiyama (National University of Singapore, Singapore)
Rohail Syed (University of Michigan, United States)
Yukihiro Tagami (Yahoo Japan Corporation, Japan)
Kazutoshi Umemoto (The University of Tokyo, Japan)
Onur Varol (Northeastern University, United States)
Bin Wang (Institute of Information Engineering, Chinese Academy of Sci-
ences, China)
Sheng Wang (University of Illinois at Urbana-Champaign, United States)
Shiyan Yan (University of Michigan, United States)
Weinan Zhang (Shanghai Jiao Tong University, China)
Yinan Zhang (University of Illinois at Urbana-Champaign, United States)
Guido Zuccon (Queensland University of Technology, Australia)

DC PC
Members

Eugene Agichtein (Emory University, United States)
Jaime Arguello (The University of North Carolina at Chapel Hill, United
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States)
Krisztian Balog (University of Stavanger, Norway)
Hannah Bast (University of Freiburg, Germany)
Paul Bennett (Microsoft, United States)
David Carmel (Amazon, Israel)
Ben Carterette (University of Delaware/Spotify, United States)
Charles Clarke (Facebook, United States)
Shane Culpepper (RMIT University, Australia)
Brian Davison (Lehigh University, United States)
Maarten de Rijke (University of Amsterdam, The Netherlands)
Luanne Freund (The University of British Columbia, Canada)
Jimmy Huang (University of York, Canada)
Jaap Kamps (University of Amsterdam, The Netherlands)
Noriko Kando (National Institute of Informatics, Japan)
Makoto P. Kato (Kyoto University, Japan)
Diane Kelly (University of Tennessee, United States)
Oren Kurland (Technion, Israel Institute of Technology, Israel)
Douglas Oard (University of Maryland, United States)
Fiana Raiber (Yahoo Research, Israel)
Pavel Serdyukov (Yandex, Russia)
Mark Smucker (University of Waterloo, Canada)
Ian Soboroff (NIST, United States)
Ji-Rong Wen (Renmin University of China, China)
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