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ABSTRACT

Large language models (LLMs) are increasingly being used to generate compre-
hensive, knowledge-intensive reports. However, while these models are trained on
diverse academic papers and reports, they are not exposed to the reasoning pro-
cesses and intents that guide authors in crafting these documents. We hypothesize
that enhancing a model’s intent awareness can significantly improve the quality
of generated long-form reports. We develop and employ a structured tag-based
schema to elicit underlying intents more effectively for writing. We demonstrate
that these extracted intents enhance both zero-shot generation capabilities in LLMs
and enable the creation of high-quality synthetic data for fine-tuning smaller mod-
els. Across various challenging scientific report generation tasks, our experiments
show average improvements of +2.9 and +12.3 absolute points for large and small
models over baselines, respectively. Furthermore, our analysis illuminates how
intent awareness enhances model citation usage and substantially improves report
readability.

1 INTRODUCTION

Recent advances in LLMs have fueled growing interest in building deep research systems that analyze
information from various sources and produce a detailed report (DeepMind, 2025; OpenAI, 2025;
Skarlinski et al., 2024; Yang et al., 2024; Singh et al., 2025). Unlike older question answering systems,
which focus on retrieving a few relevant documents to produce concise answers to specific questions,
deep research systems aim to gather dozens or even hundreds of sources and organize them into a
coherent report. These often lengthy reports demand more than simply aggregating retrieved content;
they require careful organization of information, structured argumentation to weave evidence into a
coherent narrative, and proper attribution of sources.

In this work, we argue that deep research systems can benefit from strategies humans use during the
process of sensemaking (Pirolli & Card, 2005) and writing (Flower & Hayes, 1981). Humans write
with intent—every paragraph and sentence serves a particular purpose (Lauscher et al., 2022). Much
of this intent remains invisible in the final text, though its role is measurable through observation:
a recent study recorded scholars writing on Overleaf (Wang et al., 2025) showed nearly 10% of
keystrokes were devoted to outlining, planning, and organization. These high-level intents, though
essential for guiding the writing process, are not preserved in the final written texts and thus remain
absent from data used to train language models. Therefore, models learn to mimic human writing
style but don’t explicitly model the thought process that goes into writing.

To model the thought process, we explore whether incorporating intent awareness helps language
models generate better quality text, especially for scientific deep research tasks. Specifically, we
propose an intent-aware writing framework that consists of intents at two levels–paragraphs and
citations. These intents are represented in a tag-based format inspired by STaR (Zelikman et al.,
2022) and ToW (Xu et al., 2025), where we include a dedicated intent type and a natural language
rationale (see Figure 1 for an example). For citation intents, we identify fine-grained intent types from
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What empirical studies examine causes of pivots or major idea changes during a scientific research project?

[…]  Beyond obstacles, research pivots often emerge from researchers' career trajectories and 
professional incentives. Scientists rarely confine themselves to a single research problem throughout their 
careers, instead advancing knowledge across different topics with varying frequencies [1]. These 
transitions can range from minor thematic adjustments to significant disciplinary shifts [2].  […]

Does not concern shifts in research

It is about career pivots

[…]  Beyond obstacles, research pivots often emerge 
from researchers' encounters with unexpected 
findings that challenge their initial assumptions and 
open new avenues of inquiry [1][2]. When data 
reveals patterns or outcomes that contradict the 
original hypothesis, researchers must decide whether 
to refine their approach [3] or completely redirect 
their focus toward these surprising discoveries […]

With  
Intent 

Tagging

Citation Intents: (why use these citation?) 
[1] [2]: [CIT-Motivation] Unexpected findings 
[3]: [CIT-Background] Hypothesis reformulation

Paragraph Intent: 
[PIT-Cause-Effect] This paragraph outlines how 
unforeseen results in an ongoing study can lead 
to significant changes in research direction.

Deep-research agent 
default answer

Intent-Aware Attributive Long-Form Answering

Figure 1: Current long-form question answering systems don’t consider intents when generating
responses. The figure above shows how having explicit citation intents and paragraph intents helps
reason about the text and generate better responses.

literature on citation intent classification (Teufel et al., 2006; Jurgens et al., 2018; Cohan et al., 2019;
Lauscher et al., 2022). Specifically, we adopt the six-category framework from ACL-ARC (Jurgens
et al., 2018) in our pipeline, which includes categories such as Background, Motivation, and Uses. For
paragraph intents, we choose fine-grained types from well-established discourse modes that capture
the functional purpose of writing (Smith, 2003; Song et al., 2017), with categories such as Exposition,
Definition, Compare and Contrast, Problem-solution, etc.

We explore the effectiveness of our intent-aware writing framework in improving the performance of
scientific deep research systems (Singh et al., 2025) when incorporated during inference as well as
training. At inference time, intent awareness is incorporated by prompting a model to produce reports
with embedded intents (Tian et al., 2023). For intent-aware training, we first prompt a teacher model
to produce reports with embedded intents; then this data, containing intent information, is used as
high-quality training data for smaller models.

We conduct experiments on three recent long-form report generation benchmarks (Bragg et al.,
2025; Patel et al., 2025; Yifei et al., 2025). Our results show that the intent awareness we induced
consistently improves model performance across model backbones and tasks. With a macro-average
across metrics, we observe an average improvement of +2.9 absolute points for large commercial
language models, despite their already strong base model performance. For small models, we observe
a +12.3 absolute point improvement after intent-aware SFT, where the best variants reach the level
of performance of larger models such as gemini-2.5-pro. The performance improvements in
automatic evaluations are driven by substantial gains in citation metrics which evaluate attribution
quality. With intent awareness, we see +3.7 and +18.7 absolute point gains (averaged across models),
for large commercial language models and small models, respectively.

Finally, we perform a detailed analysis of how the model’s citation behavior changes with intent
awareness, e.g., small models will make use of more retrieved information. We also conduct a user
study showing that intents produced by our system aid in transparency and improved readability of
long-form answers. For instance, they help guide the reader’s attention, especially when the material
is unfamiliar to them. Our approach leverages intent awareness to produce attributed responses that
are more focused, reliable, and useful, particularly in scientific reporting.

2 RELATED WORK

Attributed long-form generation. Associating claims with evidence from identifiable sources
plays a key role in measuring the faithfulness of model-generated text (Bohnet et al., 2023; Rashkin
et al., 2023). Researchers have studied citation quality in scientific text generation (Funkquist et al.,
2022), generative search engines (Liu et al., 2023), and Wikipedia-style document generation (Gao
et al., 2023b). Prior work has predominantly used retrieval-augmented generation frameworks (RAG,
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Lewis et al., 2020), wherein LLMs are trained to incorporate external or parametric knowledge
sources and supporting documents while generating citations (Nakano et al., 2022; Menick et al.,
2022; Gao et al., 2023a). More recently, the introduction of deep research systems (DeepMind,
2025; OpenAI, 2025) has led to improved performance on knowledge based reasoning-intensive
short-form question-answering tasks (Mialon et al., 2023; Phan et al., 2025; Wei et al., 2025; Coelho
et al., 2025) through active and strategic usage of retrieval. Such success motivates the community to
further assess broader capabilities of these systems in answering long-form open-ended questions
from real-world applications, such as advanced search engine use (Du et al., 2025), scientific QA
systems (Bragg et al., 2025), and literature synthesis and comparison (Patel et al., 2025; Yifei et al.,
2025).

In our work, we explore how introducing intent awareness during writing and citation selection can
improve performance on attributed long-form report generation tasks. Our work focuses on changes
through decoding time strategies and distillation, leaving existing RAG-style architectures intact,
enabling potential plug-and-play generalization.

Intents in writing. Understanding how people determine what to write has interested researchers
for decades. Prior work has examined intents underlying both citations (Goodwin, 1980; Teufel et al.,
2006) and discourse structures (Bain, 1890; Smith, 2003; Song et al., 2017), often treating intent
understanding as a classification or parsing task, e.g., citation intent classification (Cohan et al., 2019)
and discourse parsing (Marcu, 2000; Feng & Hirst, 2012; Li et al., 2014). Advances in LLMs have
opened up new opportunities to assist and automate writing (Lee et al., 2024; Shen et al., 2023),
motivating researchers to incorporate intent understanding into generation (Padmakumar et al., 2025;
Wang et al., 2025). Recently, Wu et al. (2025) discussed the LLM sensitivity of human intentions
and incentives. In our work, we propose methods to add intent awareness during both training and
inference, resulting in improved LLM text generation capabilities.

Learning with rationales. Besides drawing inspiration from human writing processes, our method
connects to prior work on eliciting additional context or rationales to augment and improve model
generation, including chain-of-thought (CoT) style inference (Wei et al., 2022a; Kojima et al., 2022),
rationale bootstrapping training (Zelikman et al., 2022), text metadata conditioning (Gao et al., 2025),
word-level reasoning (Xu et al., 2025), and confidence verbalization to improve calibration (Tian
et al., 2023). From this perspective, our intent-aware method can be viewed as a form of generative
planning, where models explicitly reason about the organization of their outputs to improve both
quality and transparency.

3 TASK FORMULATION AND METHODOLOGY

We first briefly describe the formulation of the attributed long-form question-answering task. Then,
we introduce our intent-aware writing framework, describing: (i) how intents are represented while
writing, and (ii) the types of intent that can be produced. Finally, we discuss how we incorporate
intent awareness into LLMs for attributed long-form question answering, during both inference and
training stages.

3.1 TASK FORMULATION

We focus on the task of attributed long-form scientific question answering, which is formalized as
follows: given a user query q, a system is required to generate a multi-section report R, where each
section consists of multiple paragraphs {p1, p2, ...}. Each paragraph pi contains sentences si1, si2, ...
with supporting citations c1, c2, ... ∈ C added wherever external references are required. The list of
potential texts to cite (C) can either come from the model’s parametric knowledge or from retrieved
documents.

3.2 INTENT-AWARE WRITING FRAMEWORK

We propose an intent-aware writing framework that incorporates two broad categories of intents,
often used in prior work: (i) paragraph-level writing intents (paragraph intents, hereafter), and (ii)
sentence-level citation intents. Paragraph intents specify the purpose of every paragraph pi within

3



Published as a conference paper at ICLR 2026

Table 1: The types and descriptions for our intent awareness schemes. We adopt the citation intent
types from ACL-ARC (Jurgens et al., 2018) and extend the paragraph intent types from the discourse
modes studied in (Song et al., 2017).

Intent Category & Type Description
C

ita
tio

n
In

te
nt Background The citation provides relevant information for this domain

Motivation The citation illustrates the need for data, goals, methods, etc.
Uses The sentence uses data, methods, etc. from the citation

Extension The sentence extends the referenced work’s data, methods, etc. of the citation
Comparison or Contrast The sentence expresses similarity/differences to the referenced work

Future The citation identifies the reference as a potential avenue for future work

Pa
ra

gr
ap

h
In

te
nt

Exposition Explains, clarifies, or provides background information on a topic
Definition Defines a key term, concept, or theory with necessary boundaries

Argumentation Presents a claim supported by evidence, logic, or reasoning
Compare-contrast Highlights similarities and/or differences between subjects or findings

Cause-effect Explains causal relationships between events or phenomena
Problem-solution Identifies a problem and proposes a solution or response

Evaluation Assesses strengths, weaknesses, or significance according to criteria
Narration Recounts a sequence of events or chronological processes

the overall narrative of the report (e.g., this paragraph provides background context or this paragraph
compares two state-of-the-art methods). Citation intents, which are more granular, are designed to
capture why a certain citation cj is used to support a particular sentence six (e.g., this sentence uses
the method proposed in the citation or this sentence expresses similarities to or differences from the
cited work). By first generating such intents, we provide the model with cues helpful for the writing
process. We prime the model to consider intents during text generation.

Intent Representation. To distinguish the intent text from report text, we use an inline tag-based
schema with rationales to represent intents. More specifically, intents are represented using the
following template: <begin intent> [intent type] rationale <end intent>. For begin and end intent tags,
we use <bcit><ecit> and <bpit><epit> for citation and paragraph intents, respectively. Rationales
for paragraph intents are brief textual explanations of why the paragraph fits the chosen type, based on
its planned content and function within the report. For citation intents, rationales typically explain the
connection between the sentence containing the citation and a brief summary of supporting evidence
from the cited reference.

Intent Types. Within both paragraph and citation intents, we utilize a more fine-grained set of
intent types; these are listed in Table 1. For citation intents, we use the categories defined in ACL-
ARC (Jurgens et al., 2018), and for paragraph intents we use the types defined in the discourse modes
from (Song et al., 2017)1.

3.3 INTENT AWARENESS DURING INFERENCE

First, we explore the effectiveness of incorporating our intent-aware writing framework at inference
time for attributed long-form report generation. Models are prompted to directly output reports with
paragraph and citation intent tags embedded within them. For paragraph intents, the intent tags are
placed before the text of each paragraph. For citation intents, intent tags are placed between the
citing sentence and the inline citation. This intent-aware prompting strategy, which we will refer to as
verbalized intents, can be considered a variant of test-time scaling. It focused on eliciting a specific
category of thoughts (i.e., intents) alongside the reports.

3.4 INTENT AWARENESS DURING TRAINING

Besides inference-time augmentation, we explore strategies to incorporate intent awareness during
training. This is especially useful for smaller models, which already lag behind larger ones (Asta
Bench, Bragg et al., 2025) because they struggle more with the added complexity introduced by
explicit intent elicitation during report generation.

1We focus on the non-psycho-lingual functional intents and remove the emotion expressing mode.
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For intent-aware training, we first apply our intent-aware prompting strategy to a large teacher model
to produce training data with embedded intent tags and rationales. We then conduct supervised
fine-tuning (SFT) on this data, in the following settings:

• intent-implicit SFT: We remove the embedded intent tags and rationales before training
the smaller models. While the SFT training data is generated in an intent-aware manner, the
intent information is not explicitly present during training: the large teacher model generates
intents when producing the training data, but the small student models learn only the direct report
generation task, not intent generation.

• intent-explicit SFT: This variant retains the embedded intent tags and rationales. These
explicit tags can potentially help smaller models understand how to better structure paragraphs
and use citations. This setting is motivated by previous work that augments training data with
explanations (Murty et al., 2020) and thoughts (Xu et al., 2025).

• intent-multiview SFT: Previous variants require small models to learn how to use both ci-
tation and paragraph intents simultaneously. To further reduce the instruction complexity of
each data point during training, we decompose intent-aware generation into multiple sub-tasks,
corresponding to overall intent categories. Following Liang et al. (2023), for each data point,
we produce four instruction-report pairs: (1) an intent-explicit version (intent tags/rationales
retained); (2) a paragraph-intent version with only paragraph intents retained in prompts/reports;
(3) a citation-intent version with only citation intents retained in prompts/reports; (4) a no-intent
version with tags/rationales removed and the prompt scrubbed of intent-related instructions. We
train a model on all of the instruction-report pairs (4x the instances of teacher-generated reports).

We consider two baselines: (1) directly prompting models without additional training or intent-
awareness, (2) fine-tuning models on reports generated for the same query subset from the same
teacher model, but without intent awareness (baseline SFT).

4 EXPERIMENTS AND ANALYSIS

4.1 EXPERIMENTAL SETTING

We conduct experiments on several recent datasets for attributed long-form text generation. These
tasks expect long report-style answers to open-ended questions. We run experiments with the
following three datasets:

SQA-CS-V2 (Bragg et al., 2025): AstaBench provides a suite of tasks to allow a holistic measure
of agents for scientific research, including literature understanding, data analysis, paper search,
coding, etc2. We evaluate on their report generation benchmark AstaBench-ScholarQA-CS2. For
this benchmark, the task is to generate reports for complex scientific questions. Our main results are
on the 100-sample test set, and our ablations are on the 100-sample validation set. Each generated
report is evaluated based on four metrics: rubric-based evaluation (whether key points identified
by human-verified rubrics are contained in the answer), answer precision (whether each paragraph
of the answer is on-topic and addresses the question), citation precision (whether the cited source
text supports the claim), and citation recall (whether each claim in the answer is well-supported
by citations, if necessary). These metrics were scored using an LLM-judge pipeline with answer
decomposition and atomic evaluation.

DeepScholar Bench (Patel et al., 2025) is a benchmark for generating related-work sections for recent
arχiv papers. The task involves retrieving, synthesizing, and citing prior research. Generated reports
are judged for nugget coverage (are essential facts found in the report; akin to Rubric measures),
organization (structure and coherence of system answer), citation precision (paralleling SQA-CS-V2
citation precision), and claim coverage (assesses fraction of claims that are fully supported by cited
sources). We elide the retrieval quality metrics as we use a fixed retrieval set for all experiments.
We use the 63 papers from the official GitHub Repository as our dataset. The original task involves
writing a related work section for a given paper title and abstract. Since this task is under-specified,
we slightly modify the task setting and generate the related work section using the title and the
sub-section headers in the ground truth related work section.

2https://asta.allen.ai/chat
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Table 2: Performance comparison across various models on SQA-CS-V2. Overall denotes the macro-
average of other sub-metics. Bold indicates the best-performing row for overall metrics. +intent
denotes the use of our intent-aware-writing framework with both paragraph and citaiton intents.

Method SQA-CS-V2

Overall Rubrics Ans. P Citation P Citation R

o3 85.1 91.4 96.5 89.4 63.4
+ intent 86.0 90.7 96.6 89.9 66.9

gemini-2.5-pro 88.1 82.6 94.1 93.2 82.4
+ intent 89.7 82.6 94.5 95.7 86.1

Claude opus-4 85.4 84.3 87.9 89.6 79.6
+ intent 89.0 85.5 89.3 95.1 86.0

Table 3: Performance comparison on DeepScholar Bench and ReseachQA. RQA denotes ResearchQA.
Overall denotes the macro-average of other sub-metics. Bold indicates the best-performing row for
overall metrics.

Method DeepScholar Bench (DSB) RQA
Overall Nug. Cov. Org. Cite-P Claim Cov Rubrics

o3 46.8 47.0 61.1 39.1 40.2 76.3
+ intent 43.2 49.1 64.1 27.2 34.3 79.3

gemini-2.5-pro 54.8 49.0 63.1 53.0 54.2 71.9
+ intent 57.8 49.0 58.0 61.1 63.3 74.0

Claude opus-4 58.1 54.0 64.1 56.6 57.6 74.3
+ intent 59.9 53.3 65.3 60.1 61.1 75.7

ResearchQA (Yifei et al., 2025) is a dataset of twenty thousand queries (3.7k test), answers, and
rubrics derived from survey articles written by humans. Every ResearchQA question is paired with
rubrics generated from the same survey article as the one used for generating the question. We use the
ResearchQA questions with the subdomain: Artificial Intelligence (50 test questions). Following the
official benchmark guidelines, we report the averaged rubric scores (RQA) to evaluate responses to
ResearchQA questions. Since the original paper shows better results in a parametric setting without
retrieval, we follow this setting and only use paragraph intents for this task.

For all tasks, we use the official implementations for evaluation. For retrieval, we use the publicly
available Semantic Scholar keyword search API (Kinney et al., 2023) and Semantic Scholar snippet
search API (Singh et al., 2025). The retrieved snippets are often overly lengthy, so we use an LLM to
extract only the salient parts. We fix the retrieved information set for each query in order to control
for retrieval quality, only measuring writing performance differences in our experimental settings.

We test the effectiveness of intent-aware inference with commercial large language models,
including o3 from OpenAI (OpenAI, 2025), gemini-2.5-pro (Comanici et al., 2025), and
claude-4.1-opus (Anthropic, 2025). For intent-aware training, we utilize 1,000 random-sampled
queries from OpenScholar (Asai et al., 2024) and generate synthetic data with gemini-2.5-pro. We
use qwen3-4B/8B (Yang et al., 2025) and llama3.1-8B (Grattafiori et al., 2024) as the base models
for SFT training. We open-source both our training data and model checkpoints to support future
research in this area.

We compare all the variants in Section 4.2 with a control on the training steps, i.e., even if we can
reformat 4x multiview data points from a certain number of data points generated from the large
models, we use 1/4 steps to allow fair comparison in terms of compute. We include further details of
the inference, training, and evaluation setup in Appendix A.1.

4.2 EXPERIMENTAL RESULTS

Eliciting intents at test time improves model performance. We test the effectiveness of the intents
by eliciting intents directly during inference (see appendix A.6 for the prompt). Table 2 and Table 3
show that using intents leads to improved overall performance for all model backbones, despite
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default generation from these models being a strong baseline. From the specific metric scores, we
observe that intents help models to perform better attribution compared to default report generation:
both citation metrics improve: citation precision and citation recall increase by 5-7 absolute points
for Claude. The rubric score and the answer precision score, which do not consider citation quality,
remain the same because state-of-the-art LLMs are already highly capable of extracting key facts from
retrieved information and ensuring that the presented information is topically relevant to the query.
To further validate the performance of rows with small margins, we conduct a paired t-test to test the
hypothesis that +intent is better than default inference for the Overall scores. For gemini-2.5-pro,
the p-value is 0.013; For o3, the p-value is 0.072. The low p-value shows that our results are
statistically significant if we set alpha =0.1.

Interestingly, during our experiments, we observed that o3 has much worse citation behavior than
other frontier LLMs, especially on citation recall. From a qualitative analysis of 20 claims from o3-
generated answers, we observe that for nearly 60% cases, the claims contain additional information
about a paper added from o3’s own memory, going beyond the specific snippets provided from that
paper in context. Adding citation intents seems to have mixed effects on this behavior, improving
citation quality on AstaBench-SQA-CSV2 while dropping citation quality on DeepScholar Bench.
Given the atypical citation behavior, we report the o3 performance of our intent-aware inference
with paragraph intent only in Appendix A.7. It achieves achieves 49.3 points overall, achieving a 2.5
absolute point gain over the default inference.

Intent-aware generations help smaller models. We further explore the effectiveness of intent-
aware training with SQA-CS-V2. Table 4 presents the performance of different language models
trained with the SFT variants described in Section 3.4. We test all the intent-aware method variants by
prompting the resulting models to generate intents during inference. We ablate training with intents,
by using the default inference prompt without explicitly asking for intents (Appendix; Table 7).

As shown in Table 4, across various LLMs, intent-aware SFT variants show improved performance
when compared to no training or baseline SFT, with +7.9, 22.8, 6.1 absolute points of improvement
compared to the base models, for qwen3-8b, llama3.1-8b, and qwen3-4b, respectively. For 8B mod-
els, intent-multiview SFT consistently leads to the best performance, surpassing gemini-2.5-pro,
showing benefit from SFT with data points decomposed into multiple subtasks. For qwen3-4b, intent-
explicit SFT and intent-multiview SFT perform much better than intent-implicit SFT; validating our
hypothesis that the retained intent tags and rationales can potentially serve as extra explanations and
help small models to better understand how to structure paragraphs and citations. As with the larger
models, our performance gains primarily come from improved attribution (citation precision and
citation recall).

To further validate the generalizability of our SFT variants, we further report the performance on
DeepScholar Bench of the qwen3-8b variants in Appendix A.7. The best performing intent-implicit
variant achieves 60.3 overall, which is better than the best performance large models, i.e., Claude
opus-4, Table 3.

Intent awareness influences model citation usage. In addition to the performance improvements
on the metrics listed above, we conduct an analysis on gemini-2.5-pro and qwen3-8b to understand
how intent awareness during inference and training shapes the model behavior. Figure 2 presents
the change of (1) average portion of retrieved candidates used in the report and (2) average coverage
score between citations of qwen3-8b variants and gemini-2.5-pro. Adding intents at inference time
significantly increases the portion of retrieved candidates (e.g., relevant papers) used in the report
generation, without precision loss, as shown previously in Table 2. The increased retrieved candidate
usage without precision loss indicates that the model can appropriately use a larger set of snippets
to support the various claims in the answer. Similarly, intent-aware training leads to much higher
retrieved candidates usage compared to the base model or baseline SFT, which sheds light on the
model behavior change beyond averaged performance.

We also examine the overlap between citations used in the small models and citations used in
gemini-2.5-pro. We find that this coverage analysis shows a similar trend: after intent-aware SFT,
small models use citations like large models and the overlap in citations between the small and large
models is much larger. Again we see that inference-time verbalized intents also consistently offer
extra gain on the SFT-ed models.
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Table 4: SQA-CS-V2 Performance Across different base models and method variants. For each of
the intent-aware method variants, the inference prompt explicitly asks the model to use intents.

Base Model Variant Overall Rubrics Answer P Citation P Citation R

gemini-2.5-pro(ref) - 88.1 82.6 94.1 93.2 82.4

qwen3-8b

no training 80.7 82.1 90.4 83.2 66.9
baseline SFT 83.2 78.7 94.3 85.8 73.9

intent-explicit SFT 88.0 80.5 93.0 93.6 85.0
intent-implicit SFT 87.1 78.9 94.0 92.5 82.9

intent-multiview SFT 88.6 81.4 94.7 93.7 84.7

llama3.1-8B

no training 66.4 64.6 77.5 67.2 56.1
baseline SFT 84.4 78.1 92.3 89.8 77.4

intent-explicit SFT 85.8 77.6 93.1 90.5 82.2
intent-implicit SFT 87.8 77.9 93.3 94.0 85.9

intent-multiview SFT 89.2 79.5 95.1 95.4 86.7

qwen3-4b

no training 80.9 78.0 94.6 82.8 68.1
baseline SFT 83.4 80.1 92.4 86.2 74.8

intent-explicit SFT 87.5 80.1 97.0 91.5 81.3
intent-implicit SFT 85.2 78.4 93.5 90.1 78.7

intent-multiview SFT 87.0 80.2 92.2 93.3 82.5
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Figure 2: (left) average portion of retrieved candidates used in the generated reports; (right) average
citation coverage between small model variants and gemini-2.5-pro. All average scores are
computed at a query level. default and verb. intent denotes the different instructions. verb. intent
denotes the augmentation of intent awareness. The analysis is done on SQA-CS-V2.

Extended Ablations and Baseline Comparison. To further validate the performance of verbalized
intents, we conduct ablations on gemini-2.5-pro with different intent categories. Table 5 presents
the complementary benefits of both intent categories. On the development set of SQA-CS-V2, citation
intents and paragraph intents work orthogonally to result in the best performance. We also compare
our inference methods with zero-shot CoT (Wei et al., 2022b; Kojima et al., 2023) prompting and
ReAct (Yao et al., 2023). Results show that our intent-aware inference shows better performance
when compared to these methods for long-form report generation tasks.

4.3 EFFECTIVENESS OF INTENTS IN UNDERSTANDING MODEL BEHAVIOR

Intent types reveal the model differences in behavior. We study the distribution of the tag types
for citation and paragraph intents in Table 6 , by comparing the model generations with human
annotations in the original ACL-ARC (Jurgens et al., 2018) dataset. Overall, the trends align with
human annotations, where Background and Uses emerge as dominant citation intent categories. This
suggests that models have learned to capture core citation usage patterns in scholarly writing. There
are also a hew notable differences; we see that models significantly underuse Comparison or Contrast
(around 5%), a category more prevalent in human writing (17%). This gap highlights a limitation in
current systems: a tendency to inform or describe rather than synthesize or compare—skills essential
for composing useful long-form reports.
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Table 5: SQA-CS-V2-dev Performance results with verbalized intents and gemini-2.5-pro. We bold the best
row for the Overall metric.

Method Variant Overall Rubrics Answer P Citation P Citation R

verbalized intent (gemini)

no 88.1 82.6 94.1 93.2 82.4
all 89.7 82.6 94.5 95.7 86.1

citation-only 88.6 81.5 91.7 95.3 86.2
paragraph-only 89.1 82.7 92.9 95.2 85.6

other inference methods CoT 81.3 71.5 94.5 83.3 76.1
ReAct 77.6 67.4 94.6 76.5 72.0

Table 6: Distribution of the intent types: (left) citation intents and (right) paragraph intents. See Table 1 for the
full intent type reference. others denotes that the model does not output these pre-defined categories, e.g., just
comparison for citation intents. We report the human reference from Jurgens et al. (2018) on their ACL-ARC
dataset labels, as a reference to general human writing distributions.

Citation (%) o3 gemini opus-4.1 Human ref

Background 28.2 29.6 21.1 51.9
Motivation 10.6 7.1 6.8 5.0

Uses 40.4 55.9 47.4 18.5
Extension 6.9 0.7 12.8 3.7

Comparison 4.7 4.8 3.8 17.5
Future 4.2 0.9 2.8 3.5
(error) 5.0 0.9 5.3 0.0

Paragraph (%) o3 gemini opus-4.1

Expos. 41.5 51.5 39.9
Def. 7.0 7.1 7.3

Argu. 11.6 8.6 5.1
Comp.-Contr. 6.4 6.1 9.7

Cause-Eff. 6.1 2.6 5.4
Prob.-Sol. 14.5 13.4 22.8

Narr. 2.7 5.2 1.3
Eval. 9.6 5.4 8.5

(error) 0.0 0.0 0.0

We also observe model-specific differences. gemini-2.5-pro achieves the best performance but
leans heavily on Uses (55.9%). It also rarely produces Extension or Future Work intents, indicating a
narrower functional diversity. In contrast, o3 distributes its citations more evenly, with higher use of
Motivation and Future categories. These differences suggest that intent tagging can help diagnose
model tendencies and may guide fine-tuning or evaluation strategies.

Case Study: Intents help navigate readers in model-generated long-form reports. To explore
the impact of intent-awareness beyond performance on automatic metrics, we conduct a user study to
investigate how the presence of intents can shape the users’ report-reading experience. Our user study
takes a between-subject approach, where some participants read multiple gemini-2.5-pro-generated
reports from a baseline system, and others read reports generated from our system with intents. To
reduce confounds related to the users’ prior knowledge and personal interest, participants read reports
generated on their own questions. They are instructed to pose/select questions that they (1) genuinely
want answered and (2) do not already know the answer to. Details of the system design, interfaces
(with screen shots), and the participant pool are introduced in Appendix A.9.

The participants are asked to decide if (1) the displayed information helps them understand whether
they want to read this section without opening up the paragraphs; (2) they feel confident that they
know what they will learn if they follow the citation and read the cited paper, for each paragraph and
highlighted citation, respectively. For each paragraph/highlighted citation, the participants provide a
Likert rating on a scale of 1-5 (from Strongly Disagree to Strongly Agree).

In total, we collected labels from 20 participants and 71 reports, with labels for 349 unique paragraphs
and 416 unique citations. On average, the participants who read with our systems report 4.47± 0.83
and 4.46± 0.87 for paragraph and citation questions, respectively, which suggests that participants
generally agree that the intents help them decide whether to read a paragraph in detail or dive into
a citation. In contrast, the participants who read with the baseline system report 3.84 ± 1.05 and
3.62± 1.18, which suggests the insufficiency of section titles, first sentences, and supporting snippets
alone.

We also qualitatively analyzed participants’ optional free-form reflections after they completed the
task, which further confirmed that our intent-aware annotations were useful: participants in the
experiment condition found the annotations helpful for guiding their reading and their attention span.
For example, one participant noted, “Intents are particularly useful when the report includes many
hard concepts. Intents help guide the understanding of the relations among the entities”. Another
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annotator reported that “intent labels (background, uses, motivation, etc.)” can “let me quickly judge
whether the citation was central to the argument or just providing broader context.”, highlighting
the usefulness of the schema design. In contrast, participants in the baseline condition found the
information overwhelming but still insufficient: “the citation snippet is hard to read and understand
the relevance when they are long”. These findings highlight the promise of incorporating intent
annotations into reading interfaces to support targeted comprehension (Russell et al., 1993; Chang
et al., 2023; Lo et al., 2023).

5 DISCUSSION

The Complexity and Hierarchy of Intent. Our results show that paragraph- and citation-level
intents already offer complementary perspectives on the structure of scientific writing. However,
we believe these two levels likely only scratch the surface. Human authors often operate with
multi-layered, hierarchical intents—where paragraphs build upon one another and citations serve
nuanced rhetorical roles (Samraj, 2013; Bhatnagar et al., 2022). For instance, writers may structure
paragraphs to contrast ideas or build a multi-step argument, and use citations to critique, anticipate,
or contextualize claims. Our schema, though effective, was purely synthetic. We hypothesize
that grounding intent schemas in human annotation or behavioral data (e.g., writing process logs,
document plans, or outlining strategies) could lead to more sophisticated, accurate modeling of intent
hierarchies. Future work could explore tree-structured or graph-based representations of intent to
reflect how one paragraph supports, contrasts, or contextualizes another, allowing models to generate
globally coherent narratives rather than well-formed but somewhat isolated paragraphs.

Intent as a Diagnostic and Analysis Layer. Besides enabling the generation of higher-quality reports,
we see that intent awareness provides a new lens for model evaluation and analysis. While existing
benchmarks emphasize factuality and citation correctness, they often miss why and how content is
organized. In contrast, our intent-centric analysis already helps highlight the distributional differences
between human- and model-written texts in Sec. 4.3 (e.g., human writing include significantly more
comparisons). This suggests that intents can help inform the design of new benchmarks or scoring
rubrics that reward desirable patterns of argumentation, such as balanced comparisons, causality
chains, or synthesis of conflicting evidence, so as to distinguish models that have strong capability to
synthesize complex information beyond factual lists. Intent scaffolding may also support self-critique
or refinement loops, where models justify and revise their own structure.

Generalization Across Domains. Our study focused on scientific domains, where writing tends to
follow conventional structures. However, in other disciplines such as policy, law, or the humanities,
the nature of intent types may vary considerably (Harrington et al., 2019; Lafia et al., 2023). Citations
might serve rhetorical, historical, or ethical functions that our current schema does not capture.
To generalize, future work is needed for understanding how intent distributions vary by domain,
whether schemas need to be domain-adaptive, and how models might learn new intent categories
from domain-specific corpora.

6 CONCLUSION

Drawing inspiration from the human writing process, we develop an intent-aware writing framework
that helps language models produce better quality reports for scientific deep research tasks. Our
strategies of incorporating intent awareness, during both inference and training, lead to improved
model performance across several challenging benchmarks. We further showed that training data
generated with intent awareness can be used for distillation, enabling the smaller base models to
match state-of-the-art larger model performance. We demonstrate potential utility beyond automatic
metrics: a case study with researchers suggests that our intents can potentially aid reading compre-
hension and efficiency. More broadly, our results provide preliminary yet encouraging evidence that
incorporating elements of human writing processes—especially those missing from data used to
train language models—can enhance their text generation capabilities. We open-source our code and
model checkpoints to encourage further research in this area.
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Domagoj Ćevid, Sidharth Mudgal, Garrett Bingham, Jianling Wang, Anurag Kumar, Alex Cullum,
Feng Han, Konstantinos Bousmalis, Diego Cedillo, Grace Chu, Vladimir Magay, Paul Michel,
Ester Hlavnova, Daniele Calandriello, Setareh Ariafar, Kaisheng Yao, Vikash Sehwag, Arpi Vezer,
Agustin Dal Lago, Zhenkai Zhu, Paul Kishan Rubenstein, Allen Porter, Anirudh Baddepudi, Oriana
Riva, Mihai Dorin Istin, Chih-Kuan Yeh, Zhi Li, Andrew Howard, Nilpa Jha, Jeremy Chen, Raoul
de Liedekerke, Zafarali Ahmed, Mikel Rodriguez, Tanuj Bhatia, Bangju Wang, Ali Elqursh, David
Klinghoffer, Peter Chen, Pushmeet Kohli, Te I, Weiyang Zhang, Zack Nado, Jilin Chen, Maxwell
Chen, George Zhang, Aayush Singh, Adam Hillier, Federico Lebron, Yiqing Tao, Ting Liu, Gabriel
Dulac-Arnold, Jingwei Zhang, Shashi Narayan, Buhuang Liu, Orhan Firat, Abhishek Bhowmick,
Bingyuan Liu, Hao Zhang, Zizhao Zhang, Georges Rotival, Nathan Howard, Anu Sinha, Alexander
Grushetsky, Benjamin Beyret, Keerthana Gopalakrishnan, James Zhao, Kyle He, Szabolcs Payrits,
Zaid Nabulsi, Zhaoyi Zhang, Weijie Chen, Edward Lee, Nova Fallen, Sreenivas Gollapudi, Aurick
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Alen Carin, Harsh Mehta, Silvano Bonacina, Nicola De Cao, Mara Finkelstein, Verena Rieser,
Xinyi Wu, Florent Altché, Dylan Scandinaro, Li Li, Nino Vieillard, Nikhil Sethi, Garrett Tanzer,
Zhi Xing, Shibo Wang, Parul Bhatia, Gui Citovsky, Thomas Anthony, Sharon Lin, Tianze Shi,

20



Published as a conference paper at ICLR 2026

Shoshana Jakobovits, Gena Gibson, Raj Apte, Lisa Lee, Mingqing Chen, Arunkumar Byravan,
Petros Maniatis, Kellie Webster, Andrew Dai, Pu-Chin Chen, Jiaqi Pan, Asya Fadeeva, Zach
Gleicher, Thang Luong, and Niket Kumar Bhumihar. Gemini 2.5: Pushing the frontier with
advanced reasoning, multimodality, long context, and next generation agentic capabilities, 2025.
URL https://arxiv.org/abs/2507.06261.

Google DeepMind. Gemini Deep Research, 2025. URL https://gemini.google/overview/
deep-research/?hl=en.

Mingxuan Du, Benfeng Xu, Chiwei Zhu, Xiaorui Wang, and Zhendong Mao. Deepresearch bench: A
comprehensive benchmark for deep research agents. arXiv preprint, 2025.

Vanessa Wei Feng and Graeme Hirst. Text-level discourse parsing with rich linguistic features. In
Haizhou Li, Chin-Yew Lin, Miles Osborne, Gary Geunbae Lee, and Jong C. Park (eds.), Proceed-
ings of the 50th Annual Meeting of the Association for Computational Linguistics (Volume 1: Long
Papers), pp. 60–68, Jeju Island, Korea, July 2012. Association for Computational Linguistics. URL
https://aclanthology.org/P12-1007/.

Linda Flower and John R. Hayes. A cognitive process theory of writing. College Composition & Com-
munication, 32(4):365–387, 1981. ISSN 1939-9006. doi: https://doi.org/10.58680/ccc198115885.
URL https://publicationsncte.org/content/journals/10.58680/ccc198115885.

Martin Funkquist, Ilia Kuznetsov, Yufang Hou, and Iryna Gurevych. Citebench: A benchmark for
scientific citation text generation. arXiv preprint arXiv:2212.09577, 2022.

Luyu Gao, Zhuyun Dai, Panupong Pasupat, Anthony Chen, Arun Tejasvi Chaganty, Yicheng Fan,
Vincent Zhao, Ni Lao, Hongrae Lee, Da-Cheng Juan, and Kelvin Guu. RARR: Researching
and revising what language models say, using language models. In Anna Rogers, Jordan Boyd-
Graber, and Naoaki Okazaki (eds.), Proceedings of the 61st Annual Meeting of the Association
for Computational Linguistics (Volume 1: Long Papers), pp. 16477–16508, Toronto, Canada, July
2023a. Association for Computational Linguistics. doi: 10.18653/v1/2023.acl-long.910. URL
https://aclanthology.org/2023.acl-long.910/.

Tianyu Gao, Howard Yen, Jiatong Yu, and Danqi Chen. Enabling large language models to generate
text with citations. In Empirical Methods in Natural Language Processing (EMNLP), 2023b.

Tianyu Gao, Alexander Wettig, Luxi He, Yihe Dong, Sadhika Malladi, and Danqi Chen. Metadata
conditioning accelerates language model pre-training. In ICML, 2025.

Jack Goodwin. Citation indexing—its theory and application in science, technology, and humanities
by eugene garfield. Technology and Culture, 21(4):714–715, 1980.

Aaron Grattafiori, Abhimanyu Dubey, Abhinav Jauhri, Abhinav Pandey, Abhishek Kadian, Ahmad
Al-Dahle, Aiesha Letman, Akhil Mathur, Alan Schelten, Alex Vaughan, Amy Yang, Angela Fan,
Anirudh Goyal, Anthony Hartshorn, Aobo Yang, Archi Mitra, Archie Sravankumar, Artem Korenev,
Arthur Hinsvark, Arun Rao, Aston Zhang, Aurelien Rodriguez, Austen Gregerson, Ava Spataru,
Baptiste Roziere, Bethany Biron, Binh Tang, Bobbie Chern, Charlotte Caucheteux, Chaya Nayak,
Chloe Bi, Chris Marra, Chris McConnell, Christian Keller, Christophe Touret, Chunyang Wu,
Corinne Wong, Cristian Canton Ferrer, Cyrus Nikolaidis, Damien Allonsius, Daniel Song, Danielle
Pintz, Danny Livshits, Danny Wyatt, David Esiobu, Dhruv Choudhary, Dhruv Mahajan, Diego
Garcia-Olano, Diego Perino, Dieuwke Hupkes, Egor Lakomkin, Ehab AlBadawy, Elina Lobanova,
Emily Dinan, Eric Michael Smith, Filip Radenovic, Francisco Guzmán, Frank Zhang, Gabriel
Synnaeve, Gabrielle Lee, Georgia Lewis Anderson, Govind Thattai, Graeme Nail, Gregoire Mialon,
Guan Pang, Guillem Cucurell, Hailey Nguyen, Hannah Korevaar, Hu Xu, Hugo Touvron, Iliyan
Zarov, Imanol Arrieta Ibarra, Isabel Kloumann, Ishan Misra, Ivan Evtimov, Jack Zhang, Jade Copet,
Jaewon Lee, Jan Geffert, Jana Vranes, Jason Park, Jay Mahadeokar, Jeet Shah, Jelmer van der Linde,
Jennifer Billock, Jenny Hong, Jenya Lee, Jeremy Fu, Jianfeng Chi, Jianyu Huang, Jiawen Liu, Jie
Wang, Jiecao Yu, Joanna Bitton, Joe Spisak, Jongsoo Park, Joseph Rocca, Joshua Johnstun, Joshua
Saxe, Junteng Jia, Kalyan Vasuden Alwala, Karthik Prasad, Kartikeya Upasani, Kate Plawiak,
Ke Li, Kenneth Heafield, Kevin Stone, Khalid El-Arini, Krithika Iyer, Kshitiz Malik, Kuenley
Chiu, Kunal Bhalla, Kushal Lakhotia, Lauren Rantala-Yeary, Laurens van der Maaten, Lawrence
Chen, Liang Tan, Liz Jenkins, Louis Martin, Lovish Madaan, Lubo Malo, Lukas Blecher, Lukas

21

https://arxiv.org/abs/2507.06261
https://gemini.google/overview/deep-research/?hl=en
https://gemini.google/overview/deep-research/?hl=en
https://aclanthology.org/P12-1007/
https://publicationsncte.org/content/journals/10.58680/ccc198115885
https://aclanthology.org/2023.acl-long.910/


Published as a conference paper at ICLR 2026

Landzaat, Luke de Oliveira, Madeline Muzzi, Mahesh Pasupuleti, Mannat Singh, Manohar Paluri,
Marcin Kardas, Maria Tsimpoukelli, Mathew Oldham, Mathieu Rita, Maya Pavlova, Melanie
Kambadur, Mike Lewis, Min Si, Mitesh Kumar Singh, Mona Hassan, Naman Goyal, Narjes
Torabi, Nikolay Bashlykov, Nikolay Bogoychev, Niladri Chatterji, Ning Zhang, Olivier Duchenne,
Onur Çelebi, Patrick Alrassy, Pengchuan Zhang, Pengwei Li, Petar Vasic, Peter Weng, Prajjwal
Bhargava, Pratik Dubal, Praveen Krishnan, Punit Singh Koura, Puxin Xu, Qing He, Qingxiao Dong,
Ragavan Srinivasan, Raj Ganapathy, Ramon Calderer, Ricardo Silveira Cabral, Robert Stojnic,
Roberta Raileanu, Rohan Maheswari, Rohit Girdhar, Rohit Patel, Romain Sauvestre, Ronnie
Polidoro, Roshan Sumbaly, Ross Taylor, Ruan Silva, Rui Hou, Rui Wang, Saghar Hosseini, Sahana
Chennabasappa, Sanjay Singh, Sean Bell, Seohyun Sonia Kim, Sergey Edunov, Shaoliang Nie,
Sharan Narang, Sharath Raparthy, Sheng Shen, Shengye Wan, Shruti Bhosale, Shun Zhang, Simon
Vandenhende, Soumya Batra, Spencer Whitman, Sten Sootla, Stephane Collot, Suchin Gururangan,
Sydney Borodinsky, Tamar Herman, Tara Fowler, Tarek Sheasha, Thomas Georgiou, Thomas
Scialom, Tobias Speckbacher, Todor Mihaylov, Tong Xiao, Ujjwal Karn, Vedanuj Goswami,
Vibhor Gupta, Vignesh Ramanathan, Viktor Kerkez, Vincent Gonguet, Virginie Do, Vish Vogeti,
Vítor Albiero, Vladan Petrovic, Weiwei Chu, Wenhan Xiong, Wenyin Fu, Whitney Meers, Xavier
Martinet, Xiaodong Wang, Xiaofang Wang, Xiaoqing Ellen Tan, Xide Xia, Xinfeng Xie, Xuchao
Jia, Xuewei Wang, Yaelle Goldschlag, Yashesh Gaur, Yasmine Babaei, Yi Wen, Yiwen Song,
Yuchen Zhang, Yue Li, Yuning Mao, Zacharie Delpierre Coudert, Zheng Yan, Zhengxing Chen, Zoe
Papakipos, Aaditya Singh, Aayushi Srivastava, Abha Jain, Adam Kelsey, Adam Shajnfeld, Adithya
Gangidi, Adolfo Victoria, Ahuva Goldstand, Ajay Menon, Ajay Sharma, Alex Boesenberg, Alexei
Baevski, Allie Feinstein, Amanda Kallet, Amit Sangani, Amos Teo, Anam Yunus, Andrei Lupu,
Andres Alvarado, Andrew Caples, Andrew Gu, Andrew Ho, Andrew Poulton, Andrew Ryan, Ankit
Ramchandani, Annie Dong, Annie Franco, Anuj Goyal, Aparajita Saraf, Arkabandhu Chowdhury,
Ashley Gabriel, Ashwin Bharambe, Assaf Eisenman, Azadeh Yazdan, Beau James, Ben Maurer,
Benjamin Leonhardi, Bernie Huang, Beth Loyd, Beto De Paola, Bhargavi Paranjape, Bing Liu,
Bo Wu, Boyu Ni, Braden Hancock, Bram Wasti, Brandon Spence, Brani Stojkovic, Brian Gamido,
Britt Montalvo, Carl Parker, Carly Burton, Catalina Mejia, Ce Liu, Changhan Wang, Changkyu
Kim, Chao Zhou, Chester Hu, Ching-Hsiang Chu, Chris Cai, Chris Tindal, Christoph Feichtenhofer,
Cynthia Gao, Damon Civin, Dana Beaty, Daniel Kreymer, Daniel Li, David Adkins, David Xu,
Davide Testuggine, Delia David, Devi Parikh, Diana Liskovich, Didem Foss, Dingkang Wang, Duc
Le, Dustin Holland, Edward Dowling, Eissa Jamil, Elaine Montgomery, Eleonora Presani, Emily
Hahn, Emily Wood, Eric-Tuan Le, Erik Brinkman, Esteban Arcaute, Evan Dunbar, Evan Smothers,
Fei Sun, Felix Kreuk, Feng Tian, Filippos Kokkinos, Firat Ozgenel, Francesco Caggioni, Frank
Kanayet, Frank Seide, Gabriela Medina Florez, Gabriella Schwarz, Gada Badeer, Georgia Swee,
Gil Halpern, Grant Herman, Grigory Sizov, Guangyi, Zhang, Guna Lakshminarayanan, Hakan Inan,
Hamid Shojanazeri, Han Zou, Hannah Wang, Hanwen Zha, Haroun Habeeb, Harrison Rudolph,
Helen Suk, Henry Aspegren, Hunter Goldman, Hongyuan Zhan, Ibrahim Damlaj, Igor Molybog,
Igor Tufanov, Ilias Leontiadis, Irina-Elena Veliche, Itai Gat, Jake Weissman, James Geboski, James
Kohli, Janice Lam, Japhet Asher, Jean-Baptiste Gaya, Jeff Marcus, Jeff Tang, Jennifer Chan, Jenny
Zhen, Jeremy Reizenstein, Jeremy Teboul, Jessica Zhong, Jian Jin, Jingyi Yang, Joe Cummings,
Jon Carvill, Jon Shepard, Jonathan McPhie, Jonathan Torres, Josh Ginsburg, Junjie Wang, Kai
Wu, Kam Hou U, Karan Saxena, Kartikay Khandelwal, Katayoun Zand, Kathy Matosich, Kaushik
Veeraraghavan, Kelly Michelena, Keqian Li, Kiran Jagadeesh, Kun Huang, Kunal Chawla, Kyle
Huang, Lailin Chen, Lakshya Garg, Lavender A, Leandro Silva, Lee Bell, Lei Zhang, Liangpeng
Guo, Licheng Yu, Liron Moshkovich, Luca Wehrstedt, Madian Khabsa, Manav Avalani, Manish
Bhatt, Martynas Mankus, Matan Hasson, Matthew Lennie, Matthias Reso, Maxim Groshev, Maxim
Naumov, Maya Lathi, Meghan Keneally, Miao Liu, Michael L. Seltzer, Michal Valko, Michelle
Restrepo, Mihir Patel, Mik Vyatskov, Mikayel Samvelyan, Mike Clark, Mike Macey, Mike Wang,
Miquel Jubert Hermoso, Mo Metanat, Mohammad Rastegari, Munish Bansal, Nandhini Santhanam,
Natascha Parks, Natasha White, Navyata Bawa, Nayan Singhal, Nick Egebo, Nicolas Usunier,
Nikhil Mehta, Nikolay Pavlovich Laptev, Ning Dong, Norman Cheng, Oleg Chernoguz, Olivia
Hart, Omkar Salpekar, Ozlem Kalinli, Parkin Kent, Parth Parekh, Paul Saab, Pavan Balaji, Pedro
Rittner, Philip Bontrager, Pierre Roux, Piotr Dollar, Polina Zvyagina, Prashant Ratanchandani,
Pritish Yuvraj, Qian Liang, Rachad Alao, Rachel Rodriguez, Rafi Ayub, Raghotham Murthy,
Raghu Nayani, Rahul Mitra, Rangaprabhu Parthasarathy, Raymond Li, Rebekkah Hogan, Robin
Battey, Rocky Wang, Russ Howes, Ruty Rinott, Sachin Mehta, Sachin Siby, Sai Jayesh Bondu,
Samyak Datta, Sara Chugh, Sara Hunt, Sargun Dhillon, Sasha Sidorov, Satadru Pan, Saurabh
Mahajan, Saurabh Verma, Seiji Yamamoto, Sharadh Ramaswamy, Shaun Lindsay, Shaun Lindsay,

22



Published as a conference paper at ICLR 2026

Sheng Feng, Shenghao Lin, Shengxin Cindy Zha, Shishir Patil, Shiva Shankar, Shuqiang Zhang,
Shuqiang Zhang, Sinong Wang, Sneha Agarwal, Soji Sajuyigbe, Soumith Chintala, Stephanie
Max, Stephen Chen, Steve Kehoe, Steve Satterfield, Sudarshan Govindaprasad, Sumit Gupta,
Summer Deng, Sungmin Cho, Sunny Virk, Suraj Subramanian, Sy Choudhury, Sydney Goldman,
Tal Remez, Tamar Glaser, Tamara Best, Thilo Koehler, Thomas Robinson, Tianhe Li, Tianjun
Zhang, Tim Matthews, Timothy Chou, Tzook Shaked, Varun Vontimitta, Victoria Ajayi, Victoria
Montanez, Vijai Mohan, Vinay Satish Kumar, Vishal Mangla, Vlad Ionescu, Vlad Poenaru,
Vlad Tiberiu Mihailescu, Vladimir Ivanov, Wei Li, Wenchen Wang, Wenwen Jiang, Wes Bouaziz,
Will Constable, Xiaocheng Tang, Xiaojian Wu, Xiaolan Wang, Xilun Wu, Xinbo Gao, Yaniv
Kleinman, Yanjun Chen, Ye Hu, Ye Jia, Ye Qi, Yenda Li, Yilin Zhang, Ying Zhang, Yossi Adi,
Youngjin Nam, Yu, Wang, Yu Zhao, Yuchen Hao, Yundi Qian, Yunlu Li, Yuzi He, Zach Rait,
Zachary DeVito, Zef Rosnbrick, Zhaoduo Wen, Zhenyu Yang, Zhiwei Zhao, and Zhiyu Ma. The
llama 3 herd of models, 2024. URL https://arxiv.org/abs/2407.21783.

John Harrington, Lucy Series, and Alexander Ruck-Keene. Law and rhetoric: critical possibilities.
Journal of law and Society, 46(2):302–327, 2019.

David Jurgens, Srijan Kumar, Raine Hoover, Dan McFarland, and Dan Jurafsky. Measuring the
evolution of a scientific field through citation frames. Transactions of the Association for Compu-
tational Linguistics, 6:391–406, 07 2018. ISSN 2307-387X. doi: 10.1162/tacl_a_00028. URL
https://doi.org/10.1162/tacl_a_00028.

Rodney Kinney, Chloe Anastasiades, Russell Authur, Iz Beltagy, Jonathan Bragg, Alexandra Bu-
raczynski, Isabel Cachola, Stefan Candra, Yoganand Chandrasekhar, Arman Cohan, et al. The
semantic scholar open data platform. arXiv preprint arXiv:2301.10140, 2023.

Takeshi Kojima, Shixiang Shane Gu, Machel Reid, Yutaka Matsuo, and Yusuke Iwasawa. Large
language models are zero-shot reasoners. Advances in neural information processing systems, 35:
22199–22213, 2022.

Takeshi Kojima, Shixiang Shane Gu, Machel Reid, Yutaka Matsuo, and Yusuke Iwasawa. Large
language models are zero-shot reasoners, 2023. URL https://arxiv.org/abs/2205.11916.

Sara Lafia, Andrea Thomer, Elizabeth Moss, David Bleckley, and Libby Hemphill. How and why
do researchers reference data? a study of rhetorical features and functions of data references in
academic articles. arXiv preprint arXiv:2302.08477, 2023.

Anne Lauscher, Brandon Ko, Bailey Kuehl, Sophie Johnson, Arman Cohan, David Jurgens, and Kyle
Lo. MultiCite: Modeling realistic citations requires moving beyond the single-sentence single-
label setting. In Marine Carpuat, Marie-Catherine de Marneffe, and Ivan Vladimir Meza Ruiz
(eds.), Proceedings of the 2022 Conference of the North American Chapter of the Association for
Computational Linguistics: Human Language Technologies, pp. 1875–1889, Seattle, United States,
July 2022. Association for Computational Linguistics. doi: 10.18653/v1/2022.naacl-main.137.
URL https://aclanthology.org/2022.naacl-main.137/.

Mina Lee, Katy Ilonka Gero, John Joon Young Chung, Simon Buckingham Shum, Vipul Raheja,
Hua Shen, Subhashini Venugopalan, Thiemo Wambsganss, David Zhou, Emad A Alghamdi, et al.
A design space for intelligent and interactive writing assistants. In Proceedings of the 2024 CHI
Conference on Human Factors in Computing Systems, pp. 1–35, 2024.

Patrick Lewis, Ethan Perez, Aleksandra Piktus, Fabio Petroni, Vladimir Karpukhin, Naman Goyal,
Heinrich Küttler, Mike Lewis, Wen-tau Yih, Tim Rocktäschel, Sebastian Riedel, and Douwe Kiela.
Retrieval-augmented generation for knowledge-intensive nlp tasks. In Proceedings of the 34th
International Conference on Neural Information Processing Systems, NIPS ’20, Red Hook, NY,
USA, 2020. Curran Associates Inc. ISBN 9781713829546.

Jiwei Li, Rumeng Li, and Eduard Hovy. Recursive deep models for discourse parsing. In Proceedings
of the 2014 conference on empirical methods in natural language processing (EMNLP), pp.
2061–2069, 2014.

Zhenwen Liang, Dian Yu, Xiaoman Pan, Wenlin Yao, Qingkai Zeng, Xiangliang Zhang, and Dong
Yu. Mint: Boosting generalization in mathematical reasoning via multi-view fine-tuning. arXiv
preprint arXiv:2307.07951, 2023.

23

https://arxiv.org/abs/2407.21783
https://doi.org/10.1162/tacl_a_00028
https://arxiv.org/abs/2205.11916
https://aclanthology.org/2022.naacl-main.137/


Published as a conference paper at ICLR 2026

Nelson F Liu, Tianyi Zhang, and Percy Liang. Evaluating verifiability in generative search engines.
arXiv preprint arXiv:2304.09848, 2023.

Kyle Lo, Joseph Chee Chang, Andrew Head, Jonathan Bragg, Amy X Zhang, Cassidy Trier, Chloe
Anastasiades, Tal August, Russell Authur, Danielle Bragg, et al. The semantic reader project:
Augmenting scholarly documents through ai-powered interactive reading interfaces. arXiv preprint
arXiv:2303.14334, 2023.

Daniel Marcu. The theory and practice of discourse parsing and summarization. MIT press, 2000.

Jacob Menick, Maja Trebacz, Vladimir Mikulik, John Aslanides, Francis Song, Martin Chadwick,
Mia Glaese, Susannah Young, Lucy Campbell-Gillingham, Geoffrey Irving, et al. Teaching
language models to support answers with verified quotes. arXiv preprint arXiv:2203.11147, 2022.

Grégoire Mialon, Clémentine Fourrier, Craig Swift, Thomas Wolf, Yann LeCun, and Thomas Scialom.
Gaia: a benchmark for general ai assistants, 2023. URL https://arxiv.org/abs/2311.12983.

Shikhar Murty, Pang Wei Koh, and Percy Liang. ExpBERT: Representation engineering with natural
language explanations. In Dan Jurafsky, Joyce Chai, Natalie Schluter, and Joel Tetreault (eds.),
Proceedings of the 58th Annual Meeting of the Association for Computational Linguistics, pp.
2106–2113, Online, July 2020. Association for Computational Linguistics. doi: 10.18653/v1/2020.
acl-main.190. URL https://aclanthology.org/2020.acl-main.190/.

Reiichiro Nakano, Jacob Hilton, Suchir Balaji, Jeff Wu, Long Ouyang, Christina Kim, Christopher
Hesse, Shantanu Jain, Vineet Kosaraju, William Saunders, Xu Jiang, Karl Cobbe, Tyna Eloundou,
Gretchen Krueger, Kevin Button, Matthew Knight, Benjamin Chess, and John Schulman. Webgpt:
Browser-assisted question-answering with human feedback, 2022. URL https://arxiv.org/
abs/2112.09332.

OpenAI. Openai o3 and o4-mini system card. System card, OpenAI, April
2025. URL https://cdn.openai.com/pdf/2221c875-02dc-4789-800b-e7758f3722c1/
o3-and-o4-mini-system-card.pdf.

OpenAI. Introducing deep research, 2025. URL https://openai.com/index/
introducing-deep-research/.

Vishakh Padmakumar, Katy Gero, Thiemo Wambsganss, Sarah Sterman, Ting-Hao Huang, David
Zhou, and John Chung (eds.). Proceedings of the Fourth Workshop on Intelligent and Interactive
Writing Assistants (In2Writing 2025), Albuquerque, New Mexico, US, May 2025. Association
for Computational Linguistics. ISBN 979-8-89176-239-8. doi: 10.18653/v1/2025.in2writing-1.0.
URL https://aclanthology.org/2025.in2writing-1.0/.

Liana Patel, Negar Arabzadeh, Harshit Gupta, Ankita Sundar, Ion Stoica, Matei Zaharia, and Carlos
Guestrin. Deepscholar-bench: A live benchmark and automated evaluation for generative research
synthesis. 2025. URL https://arxiv.org/abs/2508.20033.

Long Phan, Alice Gatti, Ziwen Han, Nathaniel Li, Josephina Hu, Hugh Zhang, Chen Bo Calvin
Zhang, Mohamed Shaaban, John Ling, Sean Shi, Michael Choi, Anish Agrawal, Arnav Chopra,
Adam Khoja, Ryan Kim, Richard Ren, Jason Hausenloy, Oliver Zhang, Mantas Mazeika, Dmitry
Dodonov, Tung Nguyen, Jaeho Lee, Daron Anderson, Mikhail Doroshenko, Alun Cennyth Stokes,
Mobeen Mahmood, Oleksandr Pokutnyi, Oleg Iskra, Jessica P. Wang, John-Clark Levin, Mstyslav
Kazakov, Fiona Feng, Steven Y. Feng, Haoran Zhao, Michael Yu, Varun Gangal, Chelsea Zou,
Zihan Wang, Serguei Popov, Robert Gerbicz, Geoff Galgon, Johannes Schmitt, Will Yeadon,
Yongki Lee, Scott Sauers, Alvaro Sanchez, Fabian Giska, Marc Roth, Søren Riis, Saiteja Utpala,
Noah Burns, Gashaw M. Goshu, Mohinder Maheshbhai Naiya, Chidozie Agu, Zachary Giboney,
Antrell Cheatom, Francesco Fournier-Facio, Sarah-Jane Crowson, Lennart Finke, Zerui Cheng,
Jennifer Zampese, Ryan G. Hoerr, Mark Nandor, Hyunwoo Park, Tim Gehrunger, Jiaqi Cai, Ben
McCarty, Alexis C Garretson, Edwin Taylor, Damien Sileo, Qiuyu Ren, Usman Qazi, Lianghui
Li, Jungbae Nam, John B. Wydallis, Pavel Arkhipov, Jack Wei Lun Shi, Aras Bacho, Chris G.
Willcocks, Hangrui Cao, Sumeet Motwani, Emily de Oliveira Santos, Johannes Veith, Edward
Vendrow, Doru Cojoc, Kengo Zenitani, Joshua Robinson, Longke Tang, Yuqi Li, Joshua Vendrow,
Natanael Wildner Fraga, Vladyslav Kuchkin, Andrey Pupasov Maksimov, Pierre Marion, Denis

24

https://arxiv.org/abs/2311.12983
https://aclanthology.org/2020.acl-main.190/
https://arxiv.org/abs/2112.09332
https://arxiv.org/abs/2112.09332
https://cdn.openai.com/pdf/2221c875-02dc-4789-800b-e7758f3722c1/o3-and-o4-mini-system-card.pdf
https://cdn.openai.com/pdf/2221c875-02dc-4789-800b-e7758f3722c1/o3-and-o4-mini-system-card.pdf
https://openai.com/index/introducing-deep-research/
https://openai.com/index/introducing-deep-research/
https://aclanthology.org/2025.in2writing-1.0/
https://arxiv.org/abs/2508.20033


Published as a conference paper at ICLR 2026

Efremov, Jayson Lynch, Kaiqu Liang, Aleksandar Mikov, Andrew Gritsevskiy, Julien Guillod,
Gözdenur Demir, Dakotah Martinez, Ben Pageler, Kevin Zhou, Saeed Soori, Ori Press, Henry Tang,
Paolo Rissone, Sean R. Green, Lina Brüssel, Moon Twayana, Aymeric Dieuleveut, Joseph Marvin
Imperial, Ameya Prabhu, Jinzhou Yang, Nick Crispino, Arun Rao, Dimitri Zvonkine, Gabriel
Loiseau, Mikhail Kalinin, Marco Lukas, Ciprian Manolescu, Nate Stambaugh, Subrata Mishra, Tad
Hogg, Carlo Bosio, Brian P Coppola, Julian Salazar, Jaehyeok Jin, Rafael Sayous, Stefan Ivanov,
Philippe Schwaller, Shaipranesh Senthilkuma, Andres M Bran, Andres Algaba, Kelsey Van den
Houte, Lynn Van Der Sypt, Brecht Verbeken, David Noever, Alexei Kopylov, Benjamin Myklebust,
Bikun Li, Lisa Schut, Evgenii Zheltonozhskii, Qiaochu Yuan, Derek Lim, Richard Stanley, Tong
Yang, John Maar, Julian Wykowski, Martí Oller, Anmol Sahu, Cesare Giulio Ardito, Yuzheng Hu,
Ariel Ghislain Kemogne Kamdoum, Alvin Jin, Tobias Garcia Vilchis, Yuexuan Zu, Martin Lackner,
James Koppel, Gongbo Sun, Daniil S. Antonenko, Steffi Chern, Bingchen Zhao, Pierrot Arsene,
Joseph M Cavanagh, Daofeng Li, Jiawei Shen, Donato Crisostomi, Wenjin Zhang, Ali Dehghan,
Sergey Ivanov, David Perrella, Nurdin Kaparov, Allen Zang, Ilia Sucholutsky, Arina Kharlamova,
Daniil Orel, Vladislav Poritski, Shalev Ben-David, Zachary Berger, Parker Whitfill, Michael Foster,
Daniel Munro, Linh Ho, Shankar Sivarajan, Dan Bar Hava, Aleksey Kuchkin, David Holmes,
Alexandra Rodriguez-Romero, Frank Sommerhage, Anji Zhang, Richard Moat, Keith Schneider,
Zakayo Kazibwe, Don Clarke, Dae Hyun Kim, Felipe Meneguitti Dias, Sara Fish, Veit Elser,
Tobias Kreiman, Victor Efren Guadarrama Vilchis, Immo Klose, Ujjwala Anantheswaran, Adam
Zweiger, Kaivalya Rawal, Jeffery Li, Jeremy Nguyen, Nicolas Daans, Haline Heidinger, Maksim
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A APPENDIX

A.1 IMPLEMENTATION DETAILS.

For Gemini, Claude, and GPT models, we use the official API service. For other open-sourced
models, we use our locally served model on nodes with 8 Nvidia H100 (80G) GPUs with CUDA 12
installed, with an inference structure built upon SGLang (Zheng et al., 2024). If applicable, we set the
max output token to be 22,000, the temperature to be 1.0. If not further specified, we use the original
hyperparameters and settings when evaluating the tasks. Following the original LLM-as-a-judge
choice. We use gemini-2.5-flash for AstaBench-SQA-CS-V2; gpt-4o for DeepScholar Bench,
and gpt-4.1-mini for ResearchQA.

For fine-tuning, we use 5e− 6 learning rate, 80 training epochs, and 4 gradient accumulation steps
for all base models and variants, unless further specified. We generated training data from Gemini-
2.5-pro with our inference pipeline; this model was within 2 points of the best-performing model
(Claude-4-Opus) on all datasets when we generated answers while eliciting intents at inference time,
while being an order of magnitude cheaper. We use the inference prompt in Appendix A.6 to collect
the training data.

A.2 THE USE OF LARGE LANGUAGE MODELS (LLMS).

In this work, LLMs are used for correcting grammatical errors in writing and coding. We do not use
LLMs to write papers or construct the logic of the whole code base.

A.3 FULL PERFORMANCE FOR SFT VARIANTS

In the main paper, we mainly discuss the performance with intent-aware prompts. Here we further
compare the performance difference across different fine-tuned small models in Table 7. We can
observe consistent findings in the main content: in most cases, augmenting the models with intent
awareness at test time helps improve model performance, especially for fine-tuned models.

A.4 PRE-PLANNING WITH INTENTS

In our proposed method, the intents are generated in-line with the rest of the text. We also tested
a variant where we do pre-planning by generating potential citation intents and a relevance score
for each retrieved paper before generating the answer. The retrieved papers are reordered according
to the generated citation scores and the answer is generated conditioned on the reordered retrieved
documents and their corresponding intents. The results from this setting are shown in Table 8.

A.5 ETHICAL STATEMENTS

We foresee no ethical concerns or potential risks in our work. All datasets are open-sourced, as
shown in Section 4.1. The LLMs we applied in the experiments are also publicly available. Given
our context (long-form report generation with queries verified by humans), the outputs of LLMs are
unlikely to contain harmful and dangerous information. The experiments in our paper are mainly on
English.
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Table 7: SQA-CS-V2 Performance Results Across Base Models and Variants

Base Model Variant Overall Rubrics Answer P Citation P Citation R

gemini-2.5-pro(ref) - 88.1 82.6 94.1 93.2 82.4

qwen3-8b

no training 80.7 82.1 90.4 83.2 66.9
-verb. intent 80.9 80.2 92.6 81.3 69.8

SFT 83.2 78.7 94.3 85.8 73.9
-verb. intent 84.6 79.0 94.6 87.6 76.9

intent-explicit SFT 86.7 79.4 91.7 92.3 83.6
-verb. intent 88.0 80.5 93.0 93.6 85.0

intent-implicit SFT 86.7 77.9 91.1 93.7 83.9
-verb. intent 87.1 78.9 94.0 92.5 82.9

intent-multiview SFT 87.9 79.2 93.6 94.1 84.7
-verb. intent 88.6 81.4 94.7 93.7 84.7

llama-3.1-8B

no training 66.4 64.6 77.5 67.2 56.1
-verb. intent 64.7 59.5 86.1 63.2 49.8

SFT 84.4 78.1 92.3 89.8 77.4
-verb. intent 85.5 78.4 93.8 89.9 79.9

intent-explicit SFT 87.8 80.1 93.1 93.4 84.8
-verb. intent 85.8 77.6 93.1 90.5 82.2

intent-implicit SFT 87.2 79.0 92.3 93.2 84.3
-verb. intent 87.8 77.9 93.3 94.0 85.9

intent-multiview SFT 87.5 77.3 93.9 93.8 85.0
-verb. intent 89.2 79.5 95.1 95.4 86.7

qwen3-4b

no training 80.9 78.0 94.6 82.8 68.1
-verb. intent 80.2 78.6 94.7 80.7 67.0

SFT 83.4 80.1 92.4 86.2 74.8
-verb. intent 86.7 77.3 93.2 92.5 83.6

intent-explicit SFT 86.3 80.4 91.3 92.2 81.5
-verb. intent 87.5 80.1 97.0 91.5 81.3

intent-implicit SFT 83.7 77.0 92.8 88.0 77.0
-verb. intent 85.2 78.4 93.5 90.1 78.7

intent-multiview SFT 87.9 79.0 93.7 93.7 85.2
-verb. intent 87.0 80.2 92.2 93.3 82.5

Table 8: SQA-CS-V2 Performance Results with Pre-planning

Base Model Variant Overall Rubrics Answer P Citation P Citation R

o3
default 85.1 91.4 96.5 89.4 63.4

+ pre-planning 86.5 90.5 95.1 91.7 68.8
+ intents 86.2 89.6 95.1 90.5 69.8

gemini-2.5-pro
default 88.1 82.6 94.1 93.2 82.4

+ pre-planning 88.4 81.3 93.7 93.4 85.3
+ intents 90.7 80.6 94.0 97.2 90.9

claude-opus-4.1
Default 85.4 84.3 87.9 89.6 79.6

+ pre-planning 89.4 85.3 93.9 93.8 84.7
+ intents 90.0 85.2 93.1 95.7 86.2
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A.6 PROMPTS USED

We present the example prompt we used for verbalized intents below. During inference, retrieved
information will be provided to the model by replacing {section_references}. Each snippet in
{section_references} will be in the format of “[Citation X] Snippet”, and the model is instructed to
cite the relevant references.

A user issued a query and a set of research papers were provided with salient content. The
user query was: query

I will provide you with a list of chosen quotes from these papers that may be relevant to the
user query. It’s important to note that the quotes may *not* be relevant. Carefully consider
this before adding them to the answer.

Your job is to help me write a multi-section answer to the query and cite the provided relevant
quoted references. Cite all of the *relevant* quoted references. Exclude all of the irrelevant
quoted references from your answer.

Here are the relevant reference quotes to cite: section_references {section_references}

Citation Instructions:

- Each reference quote (section) is a key value pair, where the key is in the form "[Citation
‘int‘]". You should cite ‘int‘ when referring to any of these sections as evidence.

- Please write the answer, making sure to cite the relevant references inline using the
corresponding reference key in the format: [CitationNumber]. You may use more than one
reference key in a row if it’s appropriate but no more than five references in a row. In general,
use all of the references that support your written text, but cite no more than five references
in a row. Having more than five references or citations at a time overwhelms the user, so only
include up to the five most relevant.

- For each reference you cited in the section content, be sure to carefully consider the intent of
the citation. Your citation intent must be expressed in the format of: your description <bcit>
[citation intent Type]: your rationale <ecit> [Citation ‘int‘]... The Type ([citation intent
Type]) should be a single, capitalized word from the list below, and the rationale should be a
brief explanation of why the citation is used in this context given the type. Only use one type
per citation and add your own type if none of the types fit.

Here is a list of the potential citation intent types:
(1) CIT-BACKGROUND: the citation provides relevant information for this domain;

(2) CIT-MOTIVATION: the citation illustrates need for data, goals, methods, etc.;

(3) CIT-USES: the sentence uses data, methods, etc. from the citation;

(4) CIT-EXTENSION: the sentence extends the referenced work’s data, methods, etc. of the
citation;

(5) CIT-COMPARISON OR CONTRAST: the sentence expresses similarity/differences to
the referenced work of the citation;

(6) CIT-FUTURE: the citation identifies the referenced work as a potential avenue for future
work.

- The rationale wrapped in <bcit><ecit> should be a brief and contextual explanation of what
text in the quote triggers the citation.
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- **Do not** repeat the information and text that is already in the citing sentence.

- Your rationale should use or summarize the relevant part of the reference quote you are
citing and connect it to the citing sentence.

- You should write **different** citation intents for each citations even if they are in the same
sentence or have the same type.

- Your citation intent should potentially help the reader understand why you are citing the
reference quote and what they could potentially learn from further reading the cited paper.

- Along with the quote, if any of its accompanying inline citations are relevant to or mentioned
in the claim you are writing, you should cite the reference of the section (i.e. the integer in
[Citation ‘int‘])

- if you are using multiple citations, you should write separate citation intents for each of the
citations, although you can have the same type for multiple citations.

- You can add something from your own knowledge. This should only be done if you are
sure about its truth and if there is not enough information in the references to answer the
user’s question. Cite the text from your knowledge as [LLM MEMORY | 2025]. The citation
should follow AFTER the text. Don’t cite LLM Memory with another evidence source.

- Note that all citations that support what you write must come after the text you write. That’s
how humans read in-line cited text. First text, then the citation intent tag, then the citation.

Writing instructions: Guidance for organizing content:

- Write a well-organized narrative that flows logically, with clear structure and coherence
between ideas.

- The answer should be written in sections that break down the user query for a scientific
audience.

- Each section should discuss a **dimension or theme** that is related to the query.

- Most sections will correspond to a cluster of related quotes that comprise of **similar
claims, shared concepts, or overlapping evidence**. If multiple quotes from different cita-
tions support the same idea or theme, they should be grouped and cited together in one section.

- Be sure to carefully consider your intents to write each paragraph in the section.

Each section should have the following characteristics:
- Before the section write a 2 sentence "TLDR;" of the section. No citations here. Precede
with the text "TLDR;"

- The first section should almost always be "Background" or "Introduction" to provide the
user the key basics needed to understand the rest of the answer.

- Every section can contain multiple paragraphs and should correspond to a theme or
dimension.

- Use multiple paragraph to organize the content within each section.

- Each paragraph should focus on a central high-level idea and should correspond to a cluster
of similar citations.
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- Be sure to carefully consider your intents to write each paragraph. Before each paragraph
within the text field, you must insert a paragraph intent tag in the format: <bpit>[paragraph
intent Type]: Rationale... <epit>.

The [paragraph intent Type] should be a single, capitalized word from the list provided below
extracted from research about discourse mode. The Rationale should be a brief explanation
of why the paragraph fits the chosen type, based on its content and function within the report.

Here is a list of potential paragraph intent [paragraph intent Type]s and their descriptions:

(1) PIT-Exposition: This paragraph’s main function is to explain, clarify, or provide
background information on a topic (e.g., introducing a concept, summarizing prior work).

(2) PIT-Definition: This paragraph’s primary purpose is to define a key term, concept, or
theory, often providing necessary boundaries for its use in the report.

(3) PIT-Argumentation: This paragraph presents a specific claim or thesis and supports it
with evidence, logic, or reasoning to persuade the reader.

(4) PIT-Compare-Contrast: This paragraph’s structure is organized around highlighting the
similarities and/or differences between two or more subjects, theories, or findings.

(5) PIT-Cause-Effect: This paragraph focuses on explaining the causal relationship between
events or phenomena, detailing why something happened or what its results were.

(6) PIT-Problem-Solution: This paragraph identifies a specific problem, gap, or challenge and
then proposes or describes a potential solution or response.

(7) PIT-Evaluation: This paragraph assesses the strengths, weaknesses, validity, or
significance of a study, theory, or piece of evidence according to a set of criteria.

(8) PIT-Narration: This paragraph recounts a sequence of events, such as the historical
development of a field, the chronology of a case study, or the steps in a process.

For example, you can write:
<bpit>[PIT-Exposition] This paragraph provides background context by introducing
Convolutional Neural Networks (CNNs) and stating their established success in image
classification, setting the stage for the subsequent discussion. <epit> Convolutional
neural networks (CNNs) have achieved state-of-the-art results in image classification
<bcit>[CIT-BACKGROUND]: these citations provides foundational context linking CNN to
major image classification tasks <ecit> [1] [2]. They have become a foundational tool...

- Use direct and simple language everywhere, like "use" and "can". Avoid using more
complex words if simple ones will do. Use the citation count to decide what is "notable" or
"important". If the citation count is 100 or more, you are allowed to use value judgments like
"notable."

- Some references are older. Something that claims to be "state of the art" but is from 2020
may not be any more. Please avoid making such claims that may no longer be true.

- The answer should directly respond to the user query. Every paragraph should be directly
relevant to the user query. If the user asked about "Visual RAG", don’t write a paragraph
about just RAG unless it’s in the one background section.
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Format Instructions

When references present conflicting findings or contradictory claims:

- Explicitly acknowledge the disagreement rather than ignoring it. Use phrases like "While X
et al. found..., Y et al. reported contrasting results..."

- Present both/all perspectives with their respective citations

- If possible, identify potential reasons for the discrepancy (e.g., different methodologies,
sample sizes, time periods, or contexts)

- Use citation counts as one indicator of relative weight, but do not dismiss lower-cited work
solely on this basis

- If one claim has substantially more supporting evidence across multiple papers, you
may note this: "The majority of studies support..." while still acknowledging the minority view

- Avoid taking sides unless the evidence overwhelmingly supports one position

- If the conflict is central to answering the user’s query, consider dedicating a section to
"Conflicting Findings" or "Ongoing Debates"

Start the section with a ’SECTION;’ marker followed by its section name and then a newline
and then the text "TLDR;", the actual TLDR, and then write the summary.

Write the section content using markdown format.

Rules for section formatting:

- For each section, decide if it should be a bullet-point list or a synthesis paragraph.

- Bullet-point lists are right when the user wants a list or table of items.

- Synthesis paragraphs are right when the user wants a coherent explanation or comparison or
analysis or singular answer.

- Use section names to judge what section format would be best. Lists and syntheses
paragraphs are the only allowed formats.

- Remember to include both citation intents (<bcit> and <ecit>) and paragraph intents (<bpit>
and <epit>) in your answer.
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Table 9: Extended performance comparison on Deepscholar Bench. Bold indicates the best-
performing row for overall metrics.

Method DeepScholar Bench (DSB)
Overall Nug. Cov. Org. Cite-P Claim Cov

o3 46.8 47.0 61.1 39.1 40.2
+ intent 43.2 49.1 64.1 27.2 34.3

+ intent (paragraph-only) 49.3 48.0 66.0 39.1 44.3

qwen3-8b 56.0 46.0 59.0 57.0 62.0
intent-explicit 59.5 48.2 68.0 61.2 63.1
intent-implicit 60.3 45.1 68.0 63.1 65.0

intent-multiview 57.5 45.1 60.0 62.3 63.1

Table 10: SQA-CS-V2-dev Performance results with verbalized intents and gemini-2.5-pro. We compare
variants of intent schema design. free denotes the use of model improvised types. current denotes the use of our
schema. mix denotes the use of most frequent types in our schema and let the model has freedom on adding their
own. We bold the best row for the Overall metric.

Method Variant Overall Rubrics Answer P Citation P Citation R

verbalized intent (gemini)
free 89.3 82.4 92.0 96.1 86.7

current 89.7 82.6 94.5 95.7 86.1
mix 91.6 83.1 95.0 97.3 91.0

A.7 EXTENDED DEEPSCHOLAR BENCH RESULTS

In the main paper, we found that, while o3 has much worse citation behavior than other frontier
models on DeepScholar Bench, our intent-aware inference will degrade the citation quality. To further
validate the performance of our method, we report the performance on DeepScholar Bench with our
paragraph-intent-only inference and SFT variants in Table 9. The variants are with the same setting
as in Table 4 and Table 5 in the main paper, without further training.

Results show that our models generalize to DeepScholar Bench: the best performing variant (intent-
implicit) achieves better performance than the best performing large model (opus-4) in our Table 3.
On the citation metrics, our SFT variants generally show better overall scores compared to o3 as well.

A.8 FURTHER ABLATION ON INTENT SCHEMA DESIGN

We further design a variant of our intent-aware inference with a more dynamic schema: we only
keep the top-3 most used types for citation and paragraph intents from Table 6, respectively, in the
instruction, and ask the model to improvise if necessary. We denote this variant as intent (mix) and
compare with the current version, i.e., intent (current), and an ablated variant, intent (free), where the
model outputs their own types.

We observe that keeping the most frequent types in our schema + extra freedom (i.e., intent (mix))
would lead to the best performance. We will update these experiments in the appendix as an alternative
design. On the other hand, given that most of our design is kept the same (type + rationale), inference
without a pre-set type leads to similar performance as with model-improvised types.

However, beyond the performance, the types used will be inconsistent across questions for intent (mix)
and intent (free type) as a trade-off of the freedom, e.g., [Example] vs. [Exemplify] vs. [Instance].
The intent (current) variant, where we extract a unified schema for all questions extracted from
literature, has its value in providing consistent types for analysis and readability.
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Figure 3: A screenshot of the instructions to the users. Besides the tasks shown in the figure, the
users will also be provided with a step-by-step guide on the annotation tasks and the key points to
remember. The instructions can be revisited during the annotation task by the users by clicking a
“Click to Expand Instruction” button.

A.9 USER STUDY DETAILS

The participants are first introduced to the instructions, background of the report generation tasks,
and the schemes for our intents. Then, they will start an interactive session with random intent text
and the corresponding context to answer questions one by one. They are also allowed to provide
optional qualitative feedback.

Baseline systems present (in GUI): (1) for paragraphs, the section titles and first sentences, with the
full content folded; (2) for citations, relevant snippets from the papers cited are inline in tooltips that
appear when hovering over the citation. Our system presents automatically generated PITs (before
each paragraph) and CITs (before the snippet) in our experimental condition. The participants are
asked to decide if (1) the displayed information helps them understand whether they want to read
this section without opening up the paragraphs; (2) they feel confident that they know what they
will learn if they dive into the citation, for each paragraph and highlighted citation, respectively.
For each paragraph/highlighted citation, the participants provide a Likert rating on a scale of 1-5
(from Strongly Disagree to Strongly Agree). The screenshots of the systems are shown in Figure 3
(general instructions), Figure 4 (PIT questions for the baseline system), Figure 5 (CIT questions
for the baseline system), Figure 6 (PIT questions for our intent-aware system), and Figure 7 (CIT
questions for our intent-aware system)).

Participant pool. We are recruiting participants with a master’s or PhD in computer science to
obtain more diverse and representative expertise. In this round, we recruited from two sources: (1)
Personal advertising: we recruited 8 participants from 7 affiliations; (2) Prolific 3: we recruited 12
participants. Each annotator receives compensation of 30 USD per hour. All participants are new to
the task. We rule out annotators whose average score is outside 2 standard deviations of the mean of
all other annotators or who spent significantly less time than others, e.g., less than 2 minutes.

User-centered task design. To reduce confounds related to the users’ prior knowledge and personal
interest, participants read reports generated on their own questions. They are instructed to pose/select
questions that they (1) genuinely want answered and (2) do not already know the answer to.

Besides the results reported in main paper, there is also high consistency in the findings with
participants hired from different sources: (1) From personal advertising, 8 participants reading with
our system report 4.26 and 4.19 for paragraph and citation questions, while the scores are 3.77 and
3.29 for the baseline system; (2) From Prolific, 12 participants report 4.55 and 4.60 for paragraph
and citation questions reading reports with our system, while 3.94 and 4.06 reading with the baseline
system. Consistent annotation results from different demographics strengthen the claim in our original
case study that the intent annotations in reading interfaces help support targeted comprehension.

3https://www.prolific.com/
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Figure 4: A screenshot of the PIT questions for the baseline system. Users are shown with the section
titles and paragraph first sentences to answer the questions.

Figure 5: A screenshot of the CIT question for the baseline system. Users are shown with a specific
paragraph with one highlighted citation to answer the question. The snippet will show as the users
move their mouse over it.

Figure 6: A screenshot of the PIT questions for our intent-aware reading system. Users are shown with
the section titles, the paragraph-level intents, and paragraph first sentences to answer the questions.
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Figure 7: A screenshot of the CIT question for the intent-aware reading system. Users are shown
with a specific paragraph with one highlighted citation to answer the question. The potential citation
intent and the snippet will show as the users move their mouse over it.
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