Shazia Sadiq 
email: shazia@itee.uq.edu.au
  
Paolo Papotti 
email: ppapotti@asu.edu
  
Big Data Quality -Whose problem is it?

I. INTRODUCTION

The increased reliance on data driven enterprise has seen an unprecedented investment in big data initiatives. Organizations averaged US$8M in investments in big data-related initiatives and programs in 2014, with 70% of large enterprises and 56% of small and medium enterprises (SMEs) having already deployed, or planning to deploy, big-data projects [START_REF]IDG enterprise research reports[END_REF]. As companies intensify their efforts to get value from big data, the growth in the amount of data being managed continues at an exponential rate, leaving organizations with a massive footprint of unexplored, unfamiliar datasets. On February 8 th , 2015, a group of global thought leaders from the database research community outlined the grand challenges in getting value from big data [START_REF] Abiteboul | The elephant in the room: getting value from big data[END_REF]. The key message was the need to develop the capacity to 'understand how the quality of data affects the quality of the insight we derive from it'.

Poor data quality is being termed as the dark side of big data, inhibiting the discovery of new insight and value [START_REF] Saha | Data quality: The other face of big data[END_REF]. IBM reports that only one in three business leaders trust the information they use to make decisions [START_REF] Taylor | IBM big data and information management[END_REF]. Yet, there is a plethora of reports on the value of initiatives that stem from processing of large and diverse datasets [START_REF] Darlin | Airfares made easy (or easier)[END_REF], [START_REF] Scherer | How obama's data crunchers helped him win[END_REF]. Value is advocated as the 5 th V of big data (together with volume, velocity, variety, and veracity), and is arguably the promise of the big data era. Organizational big data investment strategies regarding what data to collect, clean, integrate, and analyze are typically driven by some notion of perceived value. We note that the value of the dataset is inescapably tied to the underlying quality of the data [START_REF] O'reilly | Variations in decision makers' use of information sources: The impact of quality and accessibility of information[END_REF]. The last 20 years of data quality research [START_REF] Ouzzani | Introduction to the special issue on data quality[END_REF], [START_REF] Sadiq | 20 years of data quality research: themes, trends and synergies[END_REF] have been based on this fundamental principle of fitness for use [START_REF] Juran | Quality Control Handbook[END_REF]. However for big data, value and quality may be correlated, but they are conceptually different [START_REF] Abiteboul | The elephant in the room: getting value from big data[END_REF]. For example, a complete and accurate list of names of all countries in Asia may not have much value. Whereas incomplete and noisy GPS data from public transport vehicles may have a high perceived value for transport engineers and urban planners.

In the current data landscape, users are confronted with new, often externally sourced, potentially very large datasets, with little or no knowledge of its schemata that arguably have relevance and perceived value for them. Knowledge of data quality discovery and repair methods is imperative to develop an organizational and technological capacity to assess and predict, to a desired level of confidence, the perceived value of a dataset. Data quality discovery and repair techniques are highly contextual and their success depends on their fitness against both the data quality dimension (e.g., completeness, consistency, timeliness, accuracy, reliability) as well as the type of data (e.g., structured/relational, text, spatial, time series, social/graph, RDF/web). The techniques include those driven by logic such as data dependency constraints and integrity rules; those driven by numerical and statistical approaches; and several others such as probabilistic, learning and empirical methods. This diversity in techniques and settings leads to different positions on fitness and makes the topic well suited to an open discussion in order to enhance broader understanding and raises awareness.

II. PANEL OVERVIEW

Given that the ICDE community has a long history of contributions on data integrity and control, the topic of big data quality is of high interest. In the last 3 years, there have been 22 papers at ICDE on the topic of data quality indicating a high level of expertise and interest within the community. We aim to present a panel discussion at ICDE2016 where panelists will debate and attempt to reach consensus on the following questions:

• Under what settings a method is better than another?

Can we identify the right method beforehand or there is no hope beyond trial and error?

• How to evaluate data cleaning approaches? Injecting synthetic errors helps in evaluating algorithms, but is it leading the research towards the real-world problems?

• When do you stop the cleaning process? Is there a general stopping condition in practice? And a principled one?

• How to fill the gap between the domain experts, who know the semantics and what is an error, and the IT staff/data scientists, who are able to write the rules and train the models?

III. PANELISTS

• Tamraparni Dasu (AT&T Labs-Research)

• Juliana Freire (New York University)

• Ihab Ilyas (University of Waterloo)

• Felix Naumann (Hasso Plattner Institute)

• Eric Simon (SAP) Institute. His research is focused on systems that assist users in complex, necessary tasks and that scale to large datasets with efficient algorithms and distributed platforms. The two main themes of his research are data integration and data quality. He is associate editor for the ACM Journal of Data and Information Quality (JDIQ).

  Tamraparni Dasu: Tamraparni Dasu is a research scientist at the AT&T Labs-Research in New York. Her research interests include applications in computational statistics, statistical algorithms for stream mining, information visualization, data quality and quantitative data cleaning. She has a PhD in Mathematical Statistics from University of Rochester and a Masters in Mathematics from the Indian Institute of Technology, Dehli. Tamraparni has written a comprehensive book on Exploratory Data Mining and Data Cleaning, as well as several technical papers on glitch detection and distortion and effect of data repair and data cleaning. She currently holds 2 industry patents. Tamraparni's personal interests include fiction writing and literary translation. The proceeds from her two published novels (written under the pseudonym T. Dasu) have been donated to various charities. Juliana Freire: Juliana Freire is a Professor at the Department of Computer Science and Engineering at New York University. She also holds an appointment in the Courant Institute for Mathematical Science and is a faculty member at the NYU Center of Data Science. Her research interests are in large-scale data analysis, visualization, and provenance management. Professor Freire is an active member of the database and Web research communities, having co-authored over 130 technical papers and holding 9 U.S. patents. She has received several awards, including an NSF CAREER, an IBM Faculty award, and a Google Faculty Research award. Her research has been funded by grants from the National Science Foundation, Department of Energy, National Institutes of Health, University of Utah, NYU, Sloan Foundation, Betty Moore Foundation, Google, Amazon, Microsoft Research, Yahoo! and IBM. Ihab Ilyas: Ihab Ilyas is a professor in the Cheriton School of Computer Science at the University of Waterloo. He received his PhD in computer science from Purdue University, West Lafayette. His main research is in the area of database systems, with special interest in data quality, managing uncertain data, rank-aware query processing, and information extraction. Ihab is a recipient of the Ontario Early Researcher Award (2009), a Cheriton Faculty Fellowship (2013), an NSERC Discovery Accelerator Award (2014), and a Google Faculty Award (2014), and he is an ACM Distinguished Scientist. Ihab is a co-founder of Tamr, a startup focusing on large-scale data integration and cleaning. He serves on the VLDB Board of Trustees, and he is an associate editor of the ACM Transactions of Database Systems (TODS). Felix Naumann studied mathematics at the Technical University of Berlin and received his diploma in 1997. As a member of the graduate school "Distributed Information Systems" at Humboldt-University of Berlin, he finished his PhD thesis in 2000. In the following two years Felix Naumann worked at the IBM Almaden Research Center. From 2003-2006 he was an assistant professor at Humboldt-University. Since 2006 he is a full professor at the Hasso Plattner Institute heading the information systems group. His research interest are in data quality, data cleansing, data profiling, and text mining. Eric Simon: Eric Simon is currently Chief Architect of SAP's Enterprise Information Management product division. He is also the engineering lead for SAP HANA product "Enterprise Semantic Services" that was first released in 2015. He was before a Senior Director of engineering at Business Objects for Data Access and Data Federator, two core products of the Business Objects Enterprise Suite. In 2001, Eric cofounded and led Medience, a French start-up specialized in data federation technology, later acquired by Business Objects in 2005. Previously, Eric was a tenure research scientist at INRIA in France. There, he created the research project that produced the innovation transferred to Medience. Eric received a PhD and Habilitation in Computer Science from University of Paris VI in 1986 and 1992 respectively. His area of expertise is in advanced database systems, query optimization, data integration methods and algorithms, data cleaning, and business intelligence. Shazia Sadiq: Shazia Sadiq is currently working in the School of Information Technology and Electrical Engineering at The University of Queensland, Brisbane, Australia. She is part of the Data and Knowledge Engineering (DKE) research group and is involved in teaching and research in databases and information systems. Shazia holds a PhD from The University of Queensland in Information Systems and a Masters degree in Computer Science from the Asian Institute of Technology, Bangkok, Thailand. Her main research interests are innovative solutions for Business Information Systems that span several areas including business process management, governance, risk and compliance, and information quality and use. Shazia is a board member of the International Association for Information and Data Quality Asia Pacific chapter, convener of the Queensland Data Quality Roundtable, Deputy chair of the National Committee on Information and Communication Sciences at the Australian Academy of Science, and a University of Queensland Teaching Excellence Award Winner. Paolo Papotti: Paolo Papotti is an Assistant Professor of Computer Science in the School of Computing, Informatics, and Decision Systems Engineering (CIDSE) at Arizona State University. He got his Ph.D. in Computer Science at Università degli Studi Roma Tre (2007, Italy) and before joining ASU he had been a senior scientist at Qatar Computing Research
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