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Language models have reshaped modern AI and are often celebrated as general-purpose problem
solvers capable of rivaling—and, with scale, even surpassing—human experts across numerous
benchmarks [2]. Yet in practice, they continue to hallucinate [10], produce unsafe content [12],
and generate incomplete or biased responses [9]. My research tackles some of these challenges
by integrating computational argumentation techniques into both the training and evaluation of
language-model-based NLP systems, with the goal of improving the faithfulness, accountability,
and alignment of model outputs with domain experts. I focus on high-stakes domains such as law
and education, where nuanced reasoning and interpretability are essential, and where conventional
benchmarks often fail to capture real-world complexity.

Since beginning my PhD in 2021, my research has focused on the intersection of computational
argumentation and natural language generation. While traditional argument mining has empha-
sized NLP tasks such as stance detection, persuasion, and debate analysis, I view argumentation
as a broader framework for understanding, improving, and evaluating language generation itself. I
argue that argumentative elements—such as argument roles (e.g., claims, counterclaims, evidence)
and their relations (e.g., support, rebuttal, attack)—provide interpretable intermediate signals that
make model behavior both auditable and improvable. They also enable principled and reproducible
evaluation, moving beyond aggregate scores at a time when the field is still debating how to standard-
ize evaluation practices. The core contribution of my research lies in showing how integrating
argument roles can improve long-context generation tasks such as abstractive summarization
in high-stakes domains such as law, and how these roles can serve as a foundation for evaluating
LLM-generated responses.

Toward this vision, my work has demonstrated the value of argumentation across multiple fronts.
In ArgLegalSumm [4], I showed that incorporating argument roles improves summarization with
pretrained language models in the legal domain. I also developed inference-time strategies that guide
models toward more complete and meaningful summaries through argument-aware selection [6]. On
the evaluation side, I introduced a human evaluation framework [8] for measuring the coverage of
long-form legal summaries using argument roles as structured atomic units, revealing that common
automatic metrics correlate poorly with expert judgments of structured coverage. Building on this, I
proposed ARC [5], a general framework that uses argument roles to provide interpretable evaluations
of LLM-generated summaries in high-stakes domains such as law and science.

Beyond summarization tasks, I extended argument-based evaluation to core argumentative tasks. In
argument quality ranking, I introduced one of the first studies evaluating generated explanations in
subjective decision making [7], framing rationales as arguments and assessing their persuasiveness.
This work lays the foundation for future debate assistance tools, where LLMs must not only decide
but also justify their reasoning in subjective and contested domains.



1 Core Contributions

1.1 Argumentation for More Faithful and Aligned Summaries

Much of the existing work in abstractive summarization has been benchmarked on news articles, with
datasets such as CNN/DailyMail and XSum serving as de facto evaluation standards for over a decade
[11]. In contrast, summarization in domains such as law and science remains relatively underexplored,
largely due to the challenges of obtaining high-quality expert summaries and the significant cost of
annotation. This gap highlights the need for standardized techniques that both improve summary
generation and establish reliable evaluation frameworks for these domains. More importantly,
such techniques must reflect domain experts’ reasoning—capturing their judgments about what
constitutes a good, accurate, and useful summary rather than relying solely on surface-level lexical
overlap or heuristic measures.

Legal documents, particularly court opinions, exemplify one of the most challenging forms of
high-stakes summarization. These documents are typically lengthy and complex, often extending
across thousands of words, yet they contain only a small fraction of content that is truly salient
(important to include in summaries). Notably, salient information—typically aligned with the
document’s underlying argumentative structure [13]—constitutes less than 10% of the input text
while representing over 60% of expert-written summaries.

In ArgLegalSumm [4], I introduced a methodology that explicitly integrates argument roles into
the summarization process by injecting special tokens during training to mark argumentative spans.
This approach provides pretrained language models with an additional supervisory signal, helping
them identify and prioritize sparse but crucial argumentative content. The work represents one
of the earliest attempts to both generate abstractive summaries for long legal opinions and to
demonstrate the value of argument roles in improving summarization quality within high-stakes
domains.

Building on this, I explored inference-time methods that do not require retraining. In my subsequent
work [6], I showed that argument-based reranking of candidate summaries generated by pretrained
LMs significantly improves quality over both vanilla fine-tuning and argument-token training alone.
Together, these contributions established argumentation as an effective auxiliary signal for abstractive
summarization, helping bridge research in legal summarization and argument mining in high-stakes
domains.

1.2 Evaluation Frameworks Grounded in Expert Judgment

A recurring challenge in trustworthy AI is the gap between automatic evaluation metrics and the
judgments of domain experts. This gap is especially acute in high-stakes summarization, where
expert notions of saliency are structured and domain-specific — qualities that aggregate metrics like
ROUGE systematically fail to capture.

To address this, I introduced argument roles as a structured foundation for evaluating salient content
coverage in summaries [8] for long legal summaries that reframes evaluation as measuring argument-
role-specific coverage. Rather than asking annotators to judge holistic quality — a cognitively
demanding and inconsistent task — this framework focuses their attention on whether summaries
preserve the key argumentative components of the source document. The result is a more reproducible,
expert-aligned evaluation methodology that reduces annotator burden while increasing validity.

I generalized this into ARC (Argument Representation and Coverage) [5], a framework for zero-
shot argument-based evaluation of LLM-generated summaries in law and science. ARC quantifies how
well model outputs align with expert saliency judgments by measuring role-specific coverage of key
arguments. Beyond improving correlation with human evaluations, ARC exposes systematic biases in
state-of-the-art instruction-tuned models’ behavior — for instance, whether models disproportionately
represent certain argument types over others — providing concrete, actionable insights for improving
alignment with community standards of quality and fairness.

1.3 Improving Core Argumentative Tasks

Beyond summarization, I also investigate how LLMs can enhance core argumentative tasks that
underpin reasoning and decision-making.
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Improving Evidence Detection with Semi-supervised Techniques In [3], I explored how pre-
trained language models can benefit from semi-supervised learning—specifically, self-training—to
improve key argument-mining tasks such as evidence detection. The findings demonstrated the ef-
fectiveness of leveraging in-domain unlabeled data to boost detection performance, highlighting the
potential of self-training as a scalable and low-cost approach for improving argument understanding
in data-scarce domains.

Evaluating LLM Reasoning Transparency in Subjective Decisions A growing concern in
accountable AI is whether LLMs can not only produce decisions but also generate faithful, transparent
justifications for those decisions — a capability essential for human oversight. In [7], I conducted
one of the first systematic evaluations of LLM-generated rationales in a subjective decision-making
context: pairwise argument quality ranking. Framing model-generated rationales as arguments, I
introduced both a large-scale human evaluation study and an automatic persuasiveness metric to
assess how convincingly LLMs justify their judgments. Our findings reveal concrete factors that
make model-generated rationales more or less persuasive, offering insights relevant to the design of
AI systems that produce faithful, transparent justifications in consequential domains such as legal
reasoning, policy evaluation, and content moderation.

2 Future Vision

My long-term goal is to develop argumentation-grounded language models that reason reliably
over complex information and whose outputs can be evaluated using interpretable argumentative
structure. I view argumentation not merely as a linguistic phenomenon but as a computational
substrate for reasoning, where claims, evidence, and counterarguments provide structured signals
that support both faithful generation and reliable evaluation. To advance this vision, my future
research will pursue two complementary directions: (1) developing evaluation frameworks for
argumentative reasoning in language models, and (2) building argumentation-grounded systems
for high-stakes applications.

2.1 Direction 1: Evaluation Frameworks for Argumentative Reasoning in LLMs

A central limitation of current evaluation practices is that they primarily measure surface-level
correctness or fluency rather than assessing whether models reason coherently over competing
arguments. As language models increasingly operate as agents in complex information environments,
we need evaluation frameworks that measure how models construct, maintain, and update arguments
across long interactions. My research will develop benchmarks and evaluation methodologies
targeting three key dimensions of argumentative reasoning.

Belief consistency across long contexts. Language models often contradict earlier statements or
shift positions across extended interactions. I will construct benchmarks that measure whether models
maintain coherent argumentative stances across long documents and multi-turn dialogues. These
benchmarks will combine long-context inputs with structured argument annotations to identify stance
drift and reasoning inconsistencies.

Opponent modeling and theory-of-mind reasoning. Effective argumentation requires anticipating
and responding to the beliefs of other participants. I will design evaluation tasks that measure whether
models can infer an opponent’s beliefs and generate arguments that appropriately respond to them.
These tasks will leverage multi-party debate corpora and controlled experimental settings in which
belief states evolve over time.

Cross-lingual and cross-cultural argumentative reasoning. Existing reasoning benchmarks are
largely English-centric and reflect limited argumentative norms. Building on my prior work in
multilingual datasets [1], I will develop cross-lingual evaluation resources that capture diverse
reasoning styles and cultural perspectives in argumentative discourse.

Together, these benchmarks will provide diagnostic tools for identifying reasoning failure modes
in language models, enabling researchers to systematically evaluate argumentative consistency,
belief updating, and reasoning transparency.
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2.2 Direction 2: Argumentation-grounded AI for High-stakes Applications

Alongside evaluation research, I aim to develop argumentation-grounded AI systems that support
reasoning-intensive tasks in high-stakes domains where decisions depend on interpreting complex
and potentially conflicting information.

AI assistants for scientific reasoning and writing. Scientific research increasingly relies on
automated tools for literature exploration and manuscript preparation. I will develop AI systems that
critique and improve scientific manuscripts by decomposing feedback into interpretable argumentative
functions: validating the evidential support of claims, assessing the novelty of contributions relative to
prior work, and identifying logical inconsistencies across sections of a paper. By grounding feedback
in explicit argumentative components, these systems will provide transparent and actionable
guidance rather than vague quality scores.

Argument-aware information synthesis. Many information-seeking tasks require synthesizing
competing explanations across multiple sources. I will build retrieval and summarization pipelines
that explicitly model argumentative relationships between sources, enabling systems to surface
supporting and opposing evidence when generating responses. Such systems will produce outputs
that reflect diverse perspectives and areas of uncertainty, rather than collapsing toward a single
dominant narrative.

Across these directions, my guiding principle remains consistent: language models should generate
outputs that reflect the argumentative structure of knowledge sources and that can be evaluated
against expert reasoning standards. By integrating structured argument representations into both
evaluation and generation pipelines, this work aims to produce AI systems that are not only fluent,
but also faithful, interpretable, auditable, and improvable.
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