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YAMING GUO

Phone © (+86) 19838991231 - Email : yamingguo98®@outlook.com

EDUCATION

Inner Mongolia University, Bachelor of Applied Mathematics 2017.09 - 2021.06

¢ Academic Performance: GPA: 3.6/4.0 (Top 3)
Mathematics Analysis (99) Real Analysis (100) Operations Research (98) Numerical Approximation (99)

* English: CET4

¢ Achievements:

1. National Third Prize (Top 5) in the 2019 “Shenzhen Cup” Mathematical Modeling Challenge (Team Captain).
2. “H” Award in the 2020 American Mathematical Contest in Modeling (Team Captain).
3. National Inspirational Scholarship, Second-class Scholarship for Outstanding Undergraduates at IMU.

Jilin University, Master of Mathematics (Recommended for Admission) 2021.09 - 2024.06
* Research Interests: Federated Learning, Out-of-Distribution Generalization, Continuous Learning
* Papers:

1. Cao X, Guo Y, et al. When an Active Learner Meets a Black-box Teacher. arXiv preprint arXiv:2206.15205, 2022.
2. GuoY, Guo K, etal. Out-of-Distribution Generalization of Federated Learning via Implicit Invariant Relationships. International
Conference on Machine Learning, 2023. (CCF A)

PAPER DESCRIPTIONS

* Paper 1(Mentor as first author): Hypothesis-pruning maximizes the hypothesis updates for active learning to find those
desired unlabeled data. An inherent assumption is that this learning manner can derive those updates into the optimal
hypothesis. However, its convergence may not be guaranteed well if those incremental updates are negative and disor-
dered. In this paper, we introduce a machine teacher who provides a black-box teaching hypothesis for an active learner,
where the teaching hypothesis is an effective approximation for the optimal hypothesis. Theoretically, we prove that,
under the guidance of this teaching hypothesis, the learner can converge into a tighter generalization error and label com-
plexity bound than those non-educated learners who do not receive any guidance from a teacher. We further consider two
teaching scenarios: teaching a white-box and black-box learner, where self-improvement of teaching is firstly proposed
to improve the teaching performance. Experiments verify this idea and show better performance than the fundamental
active learning strategies, such as IWAL, IWAL-D, etc.

* Paper 2: Out-of-distribution generalization is challenging for non-participating clients of federated learning under dis-
tribution shifts. A proven strategy is to explore those invariant relationships between input and target variables, work-
ing equally well for non-participating clients. However, learning invariant relationships is often in an explicit manner
from data, representation, and distribution, which violates the federated principles of privacy-preserving and limited
communication. In this paper, we propose FEDIIR, which implicitly learns invariant relationships from parameter for
out-of-distribution generalization, adhering to the above principles. Specifically, we utilize the prediction disagreement
to quantify invariant relationships and implicitly reduce it through inter-client gradient alignment. Theoretically, we
demonstrate the range of non-participating clients to which FEDIIR is expected to generalize and present the convergence
results for FEDIIR in the massively distributed with limited communication. Extensive experiments show that FEDIIR
significantly outperforms relevant baselines in terms of out-of-distribution generalization of federated learning.

PROJECT EXPERIENCES

* 2018.05-2020.04 National College Students’ Innovation and Entrepreneurship Training Program; published a paper
titled *’On the Additive Property of Numerical Ranges’ in ‘“Pure Mathematics”; responsible for the construction and
proof of additivity theorems; leader.

* 2019.04-2019.08 “Shenzhen Cup” Mathematical Modeling Challenge; National Third Prize (Top 5); responsible for
mathematical model establishment and solution; captain.

» 2023.01-2025.12 Research on Convergence of Black-box Machine Teaching; National Natural Science Foundation of
China; responsible for feasibility research on black-box hypothesis pruning; participant.

SKILLS

* Mathematical: Functional Analysis & Machine Learning ¢ Writing: LaTeX & Adobe Illustrator
* Coding: Python & Matlab * Framework: PyTorch & DomainBed
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