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ABSTRACT Email is an essential communication medium for billions of people, with most users relying on web-based email services. Two recent trends are changing the email experience: smartphones have become the primary tool for accessing online services including email, and machine learning has come of age. Smartphones have a number of compelling properties (they are location-aware, usually with us, and allow us to record and share photos and videos), but they also have a few limitations, notably limited screen size and small and tedious virtual keyboards. Over the past few years, Google researchers and engineers have leveraged machine learning to ameliorate these weaknesses, and in the process created novel experiences. In this talk, I will give three examples of machine learning improving the email experience. The first example describes how we are improving email search. Displaying the most relevant results as the query is being typed is particularly useful on smartphones due to the aforementioned limitations. Combining hand-crafted and machine-learned rankers is powerful, but training learned rankers requires a relevance-labeled training set. User privacy prohibits us from employing raters to produce relevance labels. Instead, we leverage implicit feedback (namely clicks) provided by the users themselves. Using click logs as training data in a learning-to-rank setting is intriguing, since there is a vast and continuous supply of fresh training data. However, the click stream is biased towards queries that receive more clicks – e.g. queries for which we already return the best result in the top-ranked position. I will summarize our work [2] on neutralizing that bias. The second example describes how we extract key information from appointment and reservation emails and surface it at the appropriate time as a reminder on the user’s smartphone. Our basic approach [3] is to learn the templates that were used to generate these emails, use these templates to extract key information such as places, dates and times, store the extracted records in a personal information store, and surface them at the right time, taking contextual information such as estimated transit time into account. Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the owner/author(s).
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The third example describes Smart Reply [1], a system that offers a set of three short responses to those incoming emails for which a short response is appropriate, allowing users to respond quickly with just a few taps, without typing or involving voice-to-text transcription. The basic approach is to learn a model of likely short responses to original emails from the corpus, and then to apply the model whenever a new message arrives. Other considerations include offering a set of responses that are all appropriate and yet diverse, and triggering only when sufficiently confident that each responses is of high quality and appropriate.



CCS Concepts •Information systems → Email; •Computing methodologies → Machine learning;



Keywords Email; Information Extraction; Machine Learning; Ranking



Bio Marc Najork is a Senior Staff Research Scientist at Google, where he manages a team working on a portfolio of machine learning problems. Before joining Google in 2014, Marc spent 12 years at Microsoft Research Silicon Valley and 8 years at Digital Equipment Corporations’s Systems Research Center in Palo Alto. Much of his past research has focused on improving web search, and on understanding the evolving nature of the web. Marc has published about 60 papers and holds 25 issued patents. He received a Ph.D. in Computer Science from the University of Illinois at Urbana-Champaign.



References [1] A. Kannan, K. Kurach, S. Ravi, T. Kaufmann, A. Tomkins, B. Miklos, G. Corrado, L. Luk´ acs, M. Ganea, P. Young, and V. Ramavajjala. Smart Reply: Automated response suggestion for email. In 22nd International Conference on Knowledge Discovery and Data Mining (KDD), 2016. [2] X. Wang, M. Bendersky, D. Metzler, and M. Najork. Learning to rank with selection bias in personal search. In 39th International Conference on Research and Development in Information Retrieval (SIGIR), 2016. [3] W. Zhang, A. Ahmed, J. Yang, V. Josifovski, and A. J. Smola. Annotating needles in the haystack without looking: Product information extraction from emails. In 21st International Conference on Knowledge Discovery and Data Mining (KDD), 2015.



























[image: Robust Large-Scale Machine Learning in the ... - Research at Google]
Robust Large-Scale Machine Learning in the ... - Research at Google












[image: Machine Learning: The High-Interest Credit ... - Research at Google]
Machine Learning: The High-Interest Credit ... - Research at Google












[image: Using BÃ©zier Curve to Improve the Accuracy in ... - Research at Google]
Using BÃ©zier Curve to Improve the Accuracy in ... - Research at Google












[image: Email Category Prediction - Research at Google]
Email Category Prediction - Research at Google












[image: Machine Learning Applications for Data Center ... - Research at Google]
Machine Learning Applications for Data Center ... - Research at Google












[image: Using Technology to Improve Learning Among 4th ...]
Using Technology to Improve Learning Among 4th ...












[image: Using the Wave Protocol to Represent ... - Research at Google]
Using the Wave Protocol to Represent ... - Research at Google












[image: Learning to Rank Recommendations with the k ... - Research at Google]
Learning to Rank Recommendations with the k ... - Research at Google












[image: Data Mining Using Machine Learning to Rediscover Intel's ... - Media16]
Data Mining Using Machine Learning to Rediscover Intel's ... - Media16












[image: Web Spoofing Detection Systems Using Machine Learning ...]
Web Spoofing Detection Systems Using Machine Learning ...












[image: Web Spoofing Detection Systems Using Machine Learning ...]
Web Spoofing Detection Systems Using Machine Learning ...












[image: Data Mining Using Machine Learning to Rediscover Intel's ... - Media16]
Data Mining Using Machine Learning to Rediscover Intel's ... - Media16












[image: Deep Boosting - Proceedings of Machine Learning Research]
Deep Boosting - Proceedings of Machine Learning Research












[image: Batch Normalization - Proceedings of Machine Learning Research]
Batch Normalization - Proceedings of Machine Learning Research












[image: Deep Boosting - Proceedings of Machine Learning Research]
Deep Boosting - Proceedings of Machine Learning Research












[image: Template Induction over Unstructured Email ... - Research at Google]
Template Induction over Unstructured Email ... - Research at Google












[image: Intelligent Email: Reply and Attachment Prediction - Research at Google]
Intelligent Email: Reply and Attachment Prediction - Research at Google












[image: Using Meta-Reasoning to Improve the Performance of ...]
Using Meta-Reasoning to Improve the Performance of ...












[image: Using The Simpsons to Improve Economic Instruction ...]
Using The Simpsons to Improve Economic Instruction ...















Using Machine Learning to Improve the Email ... - Research at Google






Using Machine Learning to Improve the Email Experience ... services including email, and machine learning has come of ... Smart Reply: Automated response. 






 Download PDF 



















 3MB Sizes
 5 Downloads
 417 Views








 Report























Recommend Documents







[image: alt]





Robust Large-Scale Machine Learning in the ... - Research at Google 

and enables it to scale to massive datasets on low-cost com- modity servers. ... datasets. In this paper, we describe a new scalable coordinate de- scent (SCD) algorithm for ...... International Workshop on Data Mining for Online. Advertising ...














[image: alt]





Machine Learning: The High-Interest Credit ... - Research at Google 

loops, undeclared consumers, data dependencies, changes in the external world, ... packages may often be treated as black boxes, resulting in large masses of ...














[image: alt]





Using BÃ©zier Curve to Improve the Accuracy in ... - Research at Google 

place conventional piecewise linear functions for accuracy ... Growing with technologies, more effects are added into con- .... information of the circuits. Therefore ...














[image: alt]





Email Category Prediction - Research at Google 

Apr 3, 2017 - ten followed by a second email of a related category. For example, a ... the web email service could use the prediction as a signal that the user is â€œin marketâ€� for ... In their best configurations, the Markov chain model yields a m














[image: alt]





Machine Learning Applications for Data Center ... - Research at Google 

Meanwhile, popular hosting services such as Google Cloud Platform and Amazon ... Figure 1 demonstrates Google's historical PUE performance from an ... Neural networks are a class of machine learning algorithms that mimic cognitive.














[image: alt]





Using Technology to Improve Learning Among 4th ... 

effectiveness of using technology to teach English language skills. .... and teacher then revisited the KWL chart to discuss some of the things that the children.














[image: alt]





Using the Wave Protocol to Represent ... - Research at Google 

There are several challenges in aggregating health records from multiple sources, including merging data, preserving proper attribution, and allowing.














[image: alt]





Learning to Rank Recommendations with the k ... - Research at Google 

optimize precision at k than the WARP loss, which WARP was designed for. Secondly, it can optimize novel metrics like maximum mean rank which we believe ...














[image: alt]





Data Mining Using Machine Learning to Rediscover Intel's ... - Media16 

OctOber 2016. Intel IT developed a .... storage, and networkâ€”on which to develop, train, and deploy analytic models. ... campaigns. ResellerInsights also reveals ...














[image: alt]





Web Spoofing Detection Systems Using Machine Learning ... 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Web Spoofing ...














[image: alt]





Web Spoofing Detection Systems Using Machine Learning ... 

... Systems Using Machine. Learning Techniques ... Supervised by. Dr. Sozan A. .... Web Spoofing Detection Systems Using Machine Learning Techniques.pdf.














[image: alt]





Data Mining Using Machine Learning to Rediscover Intel's ... - Media16 

Shahar Weinstock. Data Scientist,. Advanced Analytics, Intel IT. Executive Overview. Data mining using machine learning enables businesses and organizations.














[image: alt]





Deep Boosting - Proceedings of Machine Learning Research 

We give new data-dependent learning bounds for convex ensembles. These guarantees are expressed in terms of the Rademacher complexities of the sub-families. Hk and the mixture weight assigned to each Hk, in ad- dition to the familiar margin terms and














[image: alt]





Batch Normalization - Proceedings of Machine Learning Research 

2010) ReLU(x) = max(x, 0), careful initialization (Ben- gio & Glorot, 2010; Saxe et al., 2013), and small learning rates. If, however, we could ensure that the distribution of nonlinearity inputs remains more stable as the network trains, then the op














[image: alt]





Deep Boosting - Proceedings of Machine Learning Research 

ysis, with performance guarantees in terms of the margins ... In many successful applications of AdaBoost, H is reduced .... Our proof technique exploits standard tools used to de- ..... {0,..., 9}, fold i was used for testing, fold i +1(mod 10).














[image: alt]





Template Induction over Unstructured Email ... - Research at Google 

Apr 3, 2017 - c 2017 International World Wide Web Conference Committee (IW3C2), published under ... Despite the success of template induction for struc- tured data, we have .... tering rules have given way in the last decade to more com- plex and ...














[image: alt]





Intelligent Email: Reply and Attachment Prediction - Research at Google 

email overload, reply prediction, attachment prediction. INTRODUCTION. Numerous ..... html text alternatives and forwarded messages, not actual at- tachments.














[image: alt]





Using Meta-Reasoning to Improve the Performance of ... 

CCL, Cognitive Computing Lab. Georgia Institute of ..... Once a game finishes, an abstracted trace is created from the execution trace that Darmok generates.














[image: alt]





Using The Simpsons to Improve Economic Instruction ... 

students the opportunity to practice the economic analysis of public policy issues. Empirical research on the .... prohibition seen in Springfield and the narcotics market in the United States are clear. Showing this ..... While we did not collect co


























×
Report Using Machine Learning to Improve the Email ... - Research at Google





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















