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Summary

Technical leader working on reliability and quality of foundational models. I currently lead multiple
efforts within Gemini post-training, with a focus on factuality, evaluation, data curation, and agentic behavior.
Prior to this I drove research on interpretability of machine learning models at Fiddler labs and Google Brain,
and prior to that I worked on security of distributed systems.

The core theme of my work over the last two decades is: improving the trustworthiness of complex systems.
Notable contributions include Integrated Gradients (an interpretability method for explaining predictions
of deep networks; widely used inside Google and externally), Macaroons (an authorization credential with
provable security guarantees; widely adopted in open-source security packages), and Formal semantics of
JavaScript (used to prove security properties of web applications). I have published in the top-tier venues of
several computer science fields, accumulating over 23,500 citations.

Employment
e Google DeepMind Mountain View, USA
Senior Staff Research Scientist Jul. 2024 — present

I work on the Gemini post-training team, leading focused initiatives (with 10-20 engineers) on improving
critical model capabilities, and analyzing all ongoing post-training runs.

— Information layout: Led a multi-rev effort to improve Gemini’s formatting and presentation,
including improving LaTeX triggering for math from <5% to 90%-+, which helped reverse negative
public sentiment on Gemini’s formatting. The approach involved a combination of SFT rewriting,
reward model steering, and a novel visual feedback reward during RL.

— Factuality: Drove a cross-org effort across search quality and Gemini post-training to enable a
new factuality reward that led to a 30%-+ improvement in response factuality (while preserving
helpfulness) for chat use cases. This helped unblock the Search team’s launch of a new model as part
of “AI Overviews”.

— SFT curation: Identified that our SFT mixture had become increasingly noisy and unwieldy. Initi-
ated a multi-rev effort to reduce the mixture by 90%, and helped establish a data-checker process to
systematically quality-control new SFT submissions. The SFT mixture has remained substantially
more manageable since then.

— Post-training analysis: Core analyst for last 5 post-training revs, responsible for root-causing
quality issues (e.g., dips in reward, eval), and suggesting interventions (in real time). Identified
and resolved reward interference patterns that were degrading model quality, leading to a reward
combination method now standard across all post-training iterations.

— Agentic fabrication (ongoing): Initiated and lead a 20+ person cross-org research program in-
vestigating fabrication and deceptive behavior in agentic systems; define evaluation methodology and
intervention strategy across SFT and RL.

e Google Inc. Sunnyvale, USA
Tech Lead Manager, Google Cloud Jul. 2020 — Jul. 2024
LLM Grounding and Factuality

— Led a cross-team effort focused on factuality of Vertex LLM API. Managed two broad workstreams —

(1) post-hoc evaluation and guardrails to improve factuality, and (2) recipes (e.g., retrieval augmented
generation, corroborate and revise) to enable factual generation (see Publications [1, 2, 4]).
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https://scholar.google.com/citations?user=EkmqsakAAAAJ&hl=en
https://x.com/JeffDean/status/1912635482883620970
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— Launched the CheckGrounding API: a post-hoc checker that determines whether a response is
grounded in a set of facts.

Training Data Curation

— Developed techniques for quantifying training data influence in language models (BERT, RoBERTa),
identifying mislabeled examples, and curating finetuning sets to minimize forgetting of pretraining
knowledge (see Publications [3, 5]).

— Co-led a team to help launch the Selective labeling tool that helps users curate training sets for
Document Al tasks.

Interpreting Machine Learning models

— Developed inherently interpretable models and techniques for analyzing machine learning models.
Launched as part of the Learning Interpretability Tool (LIT) (see Publications [6]).

e Fiddler Labs Mountain View, USA
Head of Data Science May 2019 — Jul. 2020

— Drove research on pushing the state of the art on explainability methods. Developed Fiddler’s flagship
Slice and Explain framework (see Publication [7]).

— Served as a technical expert in all sales conversations and helped set up company-wide product
strategy and roadmap.

— Evangelized explainable Al technology across industry and academia: co-organized tutorials on ex-
plainable AI at several top-tier academic conferences, and presented Fiddler’s explainable Al tech-
nology at 10+ companies across healthcare, finance, and technology.

e Google Inc. Mountain View, USA
Staff Research Scientist May 2016 — May 2019

Interpreting Machine Learning models

— My research spanned the following objectives — (1) increasing end-user transparency of ML models,
(2) evaluating robustness and fairness of ML models, and (3) extracting human-intelligible rules from
ML models (see Publications [8-13], Patent [1]).

— Co-developed a method called Integrated Gradients for attributing a model’s predictions to its
input features (see Publication [13]). This work has had tremendous impact, with usage by
25+ product teams at Google, launch as part of the Cloud XAI product, 12000+ citations , and
independent implementation in industry across several open-source ML frameworks.

Senior Research Scientist Aug. 2012 — May 2016
Identity and Authorization

— Designed and implemented the security model for the Vanadium application framework. The model
supports decentralized identities, mutual authentication and authorization, fine-grained delegation,
and end-to-end encryption (see Publications [14, 15], Patents [2, 3, 4]).

— Developed the core technology for Macaroons — a flexible authorization credential for decentralized
and controlled delegation of authority in distributed systems. Macaroons have seen widespread
adoption inside and outside Google, with open-source implementations in 9 different languages (see
Publication [16], Patent [5]).


https://cloud.google.com/generative-ai-app-builder/docs/check-grounding
https://cloud.google.com/document-ai/docs/label-documents
https://pair-code.github.io/lit/
https://www.fiddler.ai/blog/introducing-slice-and-explain-automated-insights-for-your-ai-models
https://cloud.google.com/ai-platform/prediction/docs/ai-explanations/overview
https://scholar.google.com/scholar_lookup?title=Axiomatic+attribution+for+deep+networks&author=M+Sundararajan&author=A+Taly&author=Q+Yan&journal=arXiv+preprint+arXiv%3A1703.01365
https://vanadium.github.io
http://macaroons.io
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Education

Stanford University

Ph.D. in Computer Science Jun. 2012
Thesis title: “Sandboxing Untrusted JavaScript”

Advisor: Prof. John C. Mitchell

Google Ph.D. Fellow

Indian Institute of Technology (IIT), Bombay
B.Tech. in Computer Science and Engineering May 2007

Selected Awards and Honors

Outstanding paper award for Publication [7], Cross Domain (CD) Conference for Machine Learning
and Knowledge Extraction (CD-MAKE), Aug. 2020.

Outstanding paper award for Publication [14], 21%* European Symposium on Research in Computer
Security (ESORICS), Sep. 2016.

11 spot bonuses at Google since 2023 for product launches across Gemini and Google Cloud.
374 prize for Publication [18], AT&T Best Applied Security Paper Award competition, Nov. 2011.
Google Ph.D. Fellowship in Language Security (2010-2012), Jun. 2010.

All India Rank 69 (out of 180,000 students) in IIT joint entrance examination (Jun. 2003), and Gold
Medals in Indian National Physics and Chemistry Olympiads (May 2003).

Professional Activities

Teaching:
— Adjunct Lecturer, Stanford University: Co-taught CS 328T Trustworthy Machine Learning in
Fall 2023 and Fall 2024 with Prof. John C. Mitchell and Prof. Anupam Datta.
— Lecturer, FOSAD Summer School 2016: Taught a short course on Distributed Authorization.

— Tutorials: Co-organized tutorials on “LLM Grounding and Evaluation” at KDD 2024, and on “Ex-
plainable AT” at KDD 2019, FAccT 2020, and WWW 2020.

— Several guest lectures in graduate courses at Stanford University, Harvard University, UC Santa
Cruz, and CMU Silicon Valley.

Ph.D. thesis committee member: Pramod Kaushik Mudrakarta (The University of Chicago, 2019),
John Sipple (George Washington University, 2023).

Students mentored: Nitish Joshi (New York University), Andrew Bai (UCLA), Chih-Kuan Yeh (CMU),
Susan Hao (UC Berkeley), Sahaj Garg (Stanford University), Pramod Kaushik Mudrakarta (The Univer-
sity of Chicago), Siddhartha Jayanti (Princeton University), Andres Erbsen (MIT).

Committees: DARPA ISAT study group on generative Al (2024), ACM FAccT (2022), ACM PLDI ERC
(2019), Dagstuhl: Machine Learning and Formal Methods (2017), ACM PLDI ERC (2014).
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Selected Publications

A complete list of publications is available on Google Scholar.
Tags: [LLM] LLM Factuality & Evaluation, [NLP|] Natural Language Processing, [IML] Interpreting ML Models,
[DA] Distributed Authorization, [PLS] Programming Language Security, [VS] Verification & Synthesis.
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[LLM] Hailey Joren, Jianyi Zhang, Chun-Sung Ferng, Da-Cheng Juan, Ankur Taly, Cyrus Rashtchian —
Sufficient Context: A New Lens on Retrieval Augmented Generation Systems, In: International Conference
on Learning Representations (ICLR), 2025.

[LLM] Zilong Wang, Zifeng Wang, Long Le, Huaixiu Steven Zheng, Swaroop Mishra, Vincent Perot, Yuwei
Zhang, Anush Mattapalli, Ankur Taly, Jingbo Shang, Chen-Yu Lee, Tomas Pfister — Speculative RAG:
Enhancing Retrieval Augmented Generation through Drafting, In: International Conference on Learning
Representations (ICLR), 2025.

[LLM] Andrew Bai, Chih-Kuan Yeh, Cho-Jui Hsieh, Ankur Taly — Which Pretrain Samples to Rehearse
when Finetuning Pretrained Models?, In: North American Chapter of the Association for Computational
Linguistics (NAACL), 2025.

[LLM] Krishnaram Kenthapadi, Mehrnoosh Sameki, Ankur Taly — Grounding and Evaluation for Large
Language Models: Practical Challenges and Lessons Learned (Survey), In: ACM SIGKDD Conference on
Knowledge Discovery and Data Mining (KDD), 2024.

[NLP, IML| Chih-Kuan Yeh, Ankur Taly, Mukund Sundararajan, Frederick Liu, Pradeep Ravikumar
— First is better than Last for Language Data Influence, In: Neural Information Processing Systems
(NeurIPS), 2022.

[IML] David Watson, Limor Gultchin, Ankur Taly, Luciano Floridi — Local Ezplanations via Necessity
and Sufficiency: Unifying Theory and Practice, In: Uncertainty in Artificial Intelligence (UAI), 2021.

[IML] Luke Merrick, Ankur Taly — The Ezplanation Game: Exzplaining Machine Learning Models using
Shapley Values, In: Cross Domain conference on Machine Learning and Knowledge Extraction (CD-
MAKE), 2020. (award paper)

[IML] Umang Bhatt, Alice Xiang, Shubham Sharma, Adrian Weller, Ankur Taly, Yunhan Jia, Joydeep
Ghosh, Ruchir Puri, José M. F. Moura, Peter Eckersley — FExplainable Machine Learning in Deployment,
In: ACM Fairness, Accountability and Transparency (FAccT), 2020.

[IML] Kevin McCloskey, Ankur Taly, Federico Monti, Michael P. Brenner, Lucy Colwell — Using Attri-
bution to Decode Dataset Bias in Neural Network Models for Chemistry, In: Proceedings of the National
Academy of Sciences (PNAS), 2019.

[IML, VS| Divya Gopinath, Hayes Converse, Corina Pasireanu, Ankur Taly — Property Inference for
Deep Neural Networks, In: Automated Software Engineering (ASE), 2019.

[IML] Rory Sayres, Ankur Taly, Ehsan Rahimy, Katy Blumer, David Coz, Naama Hammel, Jonathan
Krause, Arunachalam Narayanaswamy, Zahra Rastegar, Derek Wu, Shawn Xu, Scott Barb, Anthony
Joseph, Michael Shumski, Jessie Smith, Arjun B. Sood, Greg S. Corrado, Lily Peng, Dale R. Webster —
Using a Deep Learning Algorithm and Integrated Gradients Explanation to Assist Grading for Diabetic
Retinopathy, In: American Academy of Ophthalmology (AAQO), 2018.

[NLP, IML] Pramod Kaushik Mudrakarta, Ankur Taly, Mukund Sundararajan, Kedar Dhamdhere — Did
the model understand the question?, In: Annual Meeting of the Association for Computational Linguistics
(ACL), 2018.

[IML] Mukund Sundararajan, Ankur Taly, Qiqi Yan — Aziomatic Attribution for Deep Networks, In:
International Conference on Machine Learning (ICML), 2017. (12000—+ citations)

[DA] David Wu, Ankur Taly, Asim Shankar, Dan Boneh — Privacy, Discovery and Authentication for
Internet of Things, In: European Symposium on Research in Computer Security (ESORICS), 2016.
(award paper)
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15. [DA] Ankur Taly, Asim Shankar — Distributed Authorization in Vanadium, In: Lecture Notes on Foun-
dations of Security, Analysis and Design (FOSAD), Springer, 2016.

16. [DA] Arnar Birgisson, Joe Politz, Ulfar Erlingsson, Ankur Taly, Michael Vrable, Mark Lentczner —
Macaroons: Cookies with Contextual Caveats for Decentralized Authorization in the Cloud, In: Network
and Distributed System Security Symposium (NDSS), 2014.

17. [VS] Patrice Godefroid, Ankur Taly — Automated Synthesis of Symbolic Instruction Encodings from 1/0
Samples, In: ACM Programming Language Design and Implementation (PLDI), 2012.

18. [PLS, VS| Ankur Taly, Ulfar Erlingsson, John C. Mitchell, Mark S. Miller, Jasvir Nagra — Automated
Analysis of Security-Critical JavaScript APIs, In: IEEE Symposium on Security and Privacy (S&P),
2011. (award paper)

19. [PLS]| Sergio Maffeis, John C. Mitchell, Ankur Taly — Object Capabilities and Isolation of Untrusted Web
Applications, In: IEEE Symposium on Security and Privacy (S&P), 2010.

20. [PLS] Sergio Maffeis, John C. Mitchell, Ankur Taly — An Operational Semantics for JavaScript, In: Asian
Programming Languages Symposium (APLAS), 2008.

Patents

1. Amir Najmi, Ankur Taly, Jinhua Xu, Rory Sayres, Mukund Sundararajan — Attribution Methodologies
for Neural Networks Designed for Computer-Aided Diagnostic Processes, 2019.

2. Michael Burrows, Himabindu Pucha, Raja Daoud, Jatin Lodhia, Ankur Taly — Signatures of Updates
Ezchanged in a Binary Data Synchronization Protocol, 2017.

3. Martin Abadi, Mike Burrows, Himabindu Pucha, Adam Sadovsky, Asim Shankar, Ankur Taly — Autho-
rization in a Distributed System Using Access Control Lists and Groups, 2017.

4. Ankur Taly, Asim Shankar, Gautham Thambidorai, David Presotto — Security Model for Identification
and Authentication in Encrypted Communications Using Delegate Certificate Chain Bound to Third Party
Key, 2016.

5. Ulfar Erlingsson, Ankur Taly, Michael Vrable, Mark Lentczner — Macaroons: Methods and Systems of

Generating and Using Authentication Credentials for Decentralized Authorization in the Cloud, 2016.

Selected Invited Talks

C3E Workshop, SRI International, Menlo Park, USA Sep. 2024
National Academies Workshop on Al Safety, USA Sep. 2022
Open Data Science Conference (ODSC East), Boston, USA Apr. 2022
AICTE Faculty Development Program, India Dec. 2021
Intuit Tech Con, Mountain View, USA Sep. 2019
O’Reilly Artificial Intelligence Conference, San Jose, USA Sep. 2019
Fiddler Explainable AT Summit (keynote), San Francisco, USA Aug. 2019
GFMI Model Risk Conference, New York, USA Jun. 2019
DREAM seminar, UC Berkeley, Berkeley, USA Feb. 2019
CSL seminar, SRI International, Menlo Park, USA Dec. 2018
Samsung Al Research, Mountain View, USA Sep. 2018
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