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Research Growth

Total number of submissions as of March 28, 2026 = 2,995,510.
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Arxiv Monthly Submission from 1995-2025, Arxiv, 2026.3.28.
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The real problem is not information overload, it s filter failure.

— Clay Shirky
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Al Changes the Way of Scholar's Search
1. Broad Keyword Input

I

Go gle FAREER [ impact prediction in Al domain ]

& IE HE149 3,450,000 £ (FIRT0.20%)
. .
J un |p|ng |nt0 n |paCt i iE) R (" Exploring the impact of artificial intelligence: Prediction versus judgment h [PDF] nber.org
) . 202645 AAgrawal, JS Gans, A Goldfarb - Information Economics and Policy, 2019 - Elsevier

p red | Ctlo n aS a 2025143k ... -making as prediction technology improves. ... prediction impacts the returns to different

2022143k types of judgment in opposite ways. Hence, not all human judgment will be a complement to Al ...
junior researcher SR TG DEE MIMRE: M6 EAXE FE 20 MEA o
Where Shou Id | RABRMEHF Al-based protein structure prediction in drug discovery: impacts and challenges [PDF] acs.org
REHHT M Schauperl, RA Denny - Journal of Chemical Information and ..., 2022 - ACS Publications
Sta rt’? ... predict individual domains with high confidence is an impressive step toward solving the
o TIRIES protein prediction ... However, we believe that this is just the starting point for Al-based methods to ...
YT Y R 99 31 WSIARE: 135 AXXE FiH 3 MHRA
ARSI . . . .
Al impact on various domain: an overview [PDF] ssrn.com
KR SC Kumain, K Kumain, P_Chaudhary - International Journal of ..., 2020 - papers.ssrn.com
O et E ... But in strong Al machines can do the calculation and predict the solution for the queries
O based on Intelligence provided during the training step. In general programming approach, ...
2%} R T <y 4
- L w REF S WEIRREK HXXE FiF 3 ThRA )
v Ba31m , , , —
Domains and Impact of Al in loT for Environmental Monitoring and Management: [PDF] researchgate.net

BRI AiReviw

DS Hammadi, DB Abdullah - 2025 International Conference on ..., 2025 - ieeexplore.ieee.org
... The study in [62] used ML to predict heavy metal levels in soil faster than traditional
methods, accelerating the soil rehabilitation process. The prediction of soil metal levels via Al is ...

W REF SR WEIARE: 2 EXXE A 3 THRAE 2. Manual Sif"‘ing r'equir!ed

Using artificial intelligence tools in the judicial domainfnd the evaluatirn of their [PDF] sciencedirect.com
St

impact on the prediction of judgments
or relevance

S Yassine, M Esghir, O Ibrihich - Procedia Computer Science, 2023 -
... artificial intelligence tools and measure their impact on the performance of the judicial system.
We study its methods, its challenges, and its potential impacts, ... results for the prediction of ...

W RF DO EIA WEIRRM: 29 HBXXE Fif 2 MEE
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Al Changes the Way of Scholar's Search

1. Detailed Query

p
Impact prediction in Al domain, focusing on papers published at top Al conferences over the

past three years

86 Pro - 2 steps - 20 sources >
\& s

.

-
Al-based scientific impact prediction in recent li

Recent work shows growing and increasingly sophisticated Al methods for predicting scientific impact,

Jumping into impact
prediction as a
junior researcher.
Where should |

start?

Main i in scientific-imp: ictic

1.Impact of ideas, topics, and papers

* Knowledge-graph forecasting: Gu & Krenn build an evolving, 21M-paper semantic+citation graph and
use ML to forecast the future growth of research topics with high accuracy (AUC > 0.9), aiming to predict
impact before papers are written B1 .

* Comprehensive survey: Xia et al. review impact prediction across four entities (papers, scholars, venues,
institutions), cataloging tasks (e.g., citation prediction, h-index forecasting), six feature groups (paper-,
author-, venue-, institution-, network-, altmetrics-related), and methods (statistical, ML, deep, graph-
based) 2.

* Paper long-term impact: Abramo et al. show that integrating early citations, Mendeley readership,
journal impact factor, authorship diversity, and other non-scientific factors improves long-term citation
prediction over citation-only models [ 8 . Content/NLP features and collaboration-network features
also enhance accuracy [8 .

Scholar and career impact

« FPIPN (graph neural network on heterogeneous academic graphs) predicts a scholar’s future publication
impact after career moves using hierarchical attention and knowledge distilation, outperforming prior
models 4.

3. Methods, signals, and limitations

Aspect Recent insights Citations

Dominant targets Future citation counts, topic growth, h-index, P12 4 Bs
institutional/venue impact

Strong predictors Early citations, readership, venue quality, 2 Pa
collaboration networks

Advanced models Deep learning, GNNs, graph-based temporal P12 4 Qs
forecasting

Ask a follow up.

66 Pro v Sources v @ = Fiter

3. Summarization Report
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2. More accurate papers

(" Results

Lv B B8 8)

1 Forecasting high-impact research topics via machine learning on evolving knowledge graphs

KEY TAKEAWAY - Machine learning on an evolving knowledge graph can accurately predict the impact of new
research ideas, potentially aiding future artificial muses in inspiring new scientific ideas

2024 - 21 citations - Xuemei Guetal. - (D Machine Leaming: Science and Te. 8 por

2 Areview of scientific impact prediction: tasks, features and methods

KEY TAKEAWAY - This paper proposes a new framework for scientific impact prediction, categorizes input features
into six groups, and classifies forecasting methods into mathematical statistics, traditional machine learning, deep
learning, and graph-based.

o) LITERATURE REVIEW

2022 - 31 citations - WanjunXia etal. - ()

Predictive modeling of climate change impacts using Artificial Intelligence: a review for equitable

3
governance and sustainable outcome
KEY TAKEAWAY - Al-based predicti accurately predict cli impacts, providing valuable
ights for and

o) LITERATURE REVIEW

Environmentl Scier

2025 - 18 citations - K. Ukoba et al and Pollu. 8 PoF
4 Where is the Next Step? Predicting the Scientific Impact of Research Career

KEY TAKEAWAY - The Future Publication Impact Prediction Network (FPIPN) effectively predicts research scholar's
scientific impact using a heterogeneous academic graph and hierarchical attention mechanism.

2025 - © citations - Hefu Zhang etal. - (D IEEE Transactions on Big Data

Artificial Techniques to Predict Envi Impacts: Case of
Construction Products

KEY TAKEAWAY - Al techniques can accurately predict environmental impacts of construction products using
environmental product declarations, aiding Life Cycle Assessment practitioners and verifiers.

2022 - 44 citations - Anish Koyamparambath stal. - (1) Sustainabilty 8 PoF

6 Advances in Blast-Induced Impact Prediction—A Review of Machine Learning Applications

KEY TAKEAWAY - Machine learning methods are better predictors of blast impacts than empirical models, but
currently mainly applied in academic research.

o) LITERATURE REVIEW

2021 - 58 citations - N. Dumakor-Dupeyatal. - (0 Mi
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Why AIl/LLMs for Literature Search?

Uncover Emerging Trends Semantic & Relation Understanding

LLM + Human Generated LLM Keyword
QueryKeywords 5 paged Search R

features

Impactful? = Yt I i
|| i | ( = ,
R
N 1 4 R:g:m || Rerankng
2016 A% 2019 ) oy
train dataset: 2016 -- 2019; test dataset: holdout data 2016 -- 2019; eval dataset: 2019 --2022 qim"ﬂ";&m il
e.g., Forecasting high-impact research topics e.g., LLMs for literature review
Boost Research Efficiency and Increase Creativity
€ Elicit Recent M Library Alerts | PRO e mmememm——— s — 4 Scholar Alert Digast 23107 8 e Ry e o i st g

y Updated on the Trends, C ith Al

@ ) ( }
K 4 .
= Wy )
D@ ® @ .
[ )
P9 v
@ ¢
R [

e.g., Scientific QA, Knowledge Graph Enhanced Search, Semantic Search, personalized Recommendation

Gu et al., Forecasting high-impact research topics via machine learning on evolving knowledge graphs, Machine Learning: Science and Technology, 2025.
Agarwal et al., LitLLMs, LLMs for Literature Review: Are we there yet? Transactions on Machine Learning Research, 2025.
Elicit, Connected Papers, Scholar Inbox, ResearchTrend.ai 35



https://iopscience.iop.org/article/10.1088/2632-2153/add6ef/pdf
https://arxiv.org/pdf/2412.15249v2
https://elicit.com/
https://www.connectedpapers.com/
https://www.scholar-inbox.com/
https://researchtrend.ai/
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Evolution of academic search engines

AMiner-2006
In 2018, AMiner
included trend analytics

Internet Archive Scholar

As of 2024, It contained
over 35 million

SCircus aind D.eep lefirning.; GS Citation Xueshu Baidu research articles with
2000-Elsevier Name Disambiguation 2011-Google 2014-Chinese full text access
1997 2000 2005 2006 2009 — 2011 — 2012 — 2014 — 2015 — 2020 —— 2022
CiteSeer Google Scholar Microsoft GS Metrics Semantic OpenAlex
Starting Point 2005-Google Acedemi: 2012-Google Scholar 2022-OurResearch
2009-Microsoft 2015-Allen Institute

A shift from simple document retrieval to more intelligent, structured, and
open academic ecosystems.

Khalid et al., Comprehensive review of academic search systems: evolution, analysis, and future research directions, Social Network
Analysis and Mining, 2025. 36



https://www.researchgate.net/publication/393407460_Comprehensive_review_of_academic_search_systems_evolution_analysis_and_future_research_directions
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Al Enhanced Search System

M undermind

Condense weeks of
research to minutes

An Al assistant that carefully explores the scientific literature for
you. Find exactly what you need, no matter how complex.

Try now Learn more

Describe what you're looking for...

Experimental evidence of phonon-... Computational models of hippoca...

o

Laboratory experiments simulating...

s EACL 2026
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Al Enhanced Search System
M Undermind Bricingl gk

€ Elicit © Recent 08 Library 0 Alerts | PRO Help o yongcao2018@gmail.com

5

O Research report Systematic review = PRO Q  Find papers

o
res

An Al ass E—
Try a couple
yOU. Flnd GLP-1R mechanisms  Magnesium effects on

Ask a research question to generate a structured research report

is is all about

of free examg see wt

Online vs. in-person CBT

More tools

O Upload and extract 3% Summarize concepts (3 Chat with papers

[ Create an alert ' PRO
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Al Enhanced Search System
M Undermind Bricingl gk

€ Elicit © Recent  [@ Library [ Alerts ' PRO * Upgrade Help © ongcac2018@gmait.com

co‘ Recent Questions
Canyousuggest 3 pape.. B

An Al ass

Certainly! Here are three papers that study LLMs' abilities of generating new research ideas in NLP:

you Flnd 1. "ldeaBench: Benchmarking Large Language Models for Research Idea Generation” (Guo et al »20727{.7‘) (Guo et a\v727027472) (Guo et al. 2024°)
This paper presents a benchmark for evaluating LLMs' ability to generate research ideas. The authors create a dataset of recent papers from five
- domains (Computer Science, Economics, Chemistry, Physics, and Medicine) and annotate them with future research ideas. They then evaluate

four LLMs (Gemini, Claude-2, GPT-3.5, and GPT-4) on their ability to generate ideas that align with the target papers' ideas. The results show that
LLMs can generate research ideas that are novel, relevant, and feasible to a significant extent

2."Can Large Language Models Unlock Novel Scientific Research Ideas?" (Kumar et al. 2024") (Kumar et al. 20242) (Kumar et al. 2024%)

This paper investigates the potential of LLMs in generating future research ideas across five domains. The authors create a dataset of recent
papers from the same five domains as in the previous paper and annotate them with future research ideas. They then evaluate four LLMs (Gemini,
Claude-2, GPT-3.5, and GPT-4) on their ability to generate ideas that align with the target papers' ideas. The results show that LLMs can generate
research ideas that are novel, relevant, and feasible to a significant extent.

This paper proposes a scientific paper idea proposer (SciPIP) that leverages LLMs to assist researchers in generating new ideas. SciPIP constructs
aliterature retrieval database and uses LLMs to generate novel and feasible ideas aimed at addressing problems within the given background. The
authors demonstrate the effectiveness of SciPIP in generating new research ideas in NLP.

\V SEMANTIC SCHOLAR
These papers provide insights into the ability of LLMs to generate new research ideas in NLP and highlight the potential of LLMs in accelerating
scientific research (Kumar et al. 20242)

UNIVERSITY of WASHINGTON
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Al Enhanced Search System
M Undermind Bricingl gk

€ Elicit ® Recent  [A Library [ Alerts PRO Help © ongcac2018@9mait.com

co‘ Recent Question: §

Canyousuggest3| | NewThread  %+K

res

An Al ass Research

‘ starts here
you. Find ,
Consensus is the Al- Research starts here

powered academic

search engine

Search &

analyze 200M+ Ask the research

peer reviewed research
papers J§

Consensus

86 Pro v = Filter

Transparent, reliable,
and built to save you

time [E

A Ask a research question Draft an outline BB Create atable V% Try the Consensus Meter

\v SEMANTIC

Over 5 million researchers, students, and

UNIVERSITY of W#
m clinicians trust Consensus

Signin
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Al Enhanced Search System
M Undermind Bricingl gk

€ Elicit ©® Recent 02 Library [0 Alerts | PRO Upgrade Help v o yongcao2018@gmail.com

co‘ Recent Question: i in] w

Canyousuggest3| 4 NewThread ik

res

An Al ass Research
you. Find starts here

.Paperguide Features v Deep Research 4  Solutions v Pricing A EN v /Hey, yong v

Consensus is the s

- powered academ
- [
g Your All-in-One
- =
Search &
analyze 200M+

P:ereEzwedfe‘ Ml INJdWUIl il MJoDiIJILUl IR
papers

Transparent, reliat Get research backed answers, find & analyze research papers, streamline literature
and built to save: reviews, manage references, and write documents - faster with one Al powered
time 3] research platform.

Get Started for Free —

Rated by 1000+ Researchers and Universities

\v SEMANTIC
UNIVERSITY of W# m

Signin
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How Al enhance literature search platforms?

® Mimic human researchers workflows and expand search function.

® Two LLM agents: crawler and selector.

User Query

SCIENCE

=0

Paper Queue User Query

SCIENCE

o H=l

He et al., PaSa: An LLM Agent for Comprehensive Academic Paper Search, ACL, 2025.

=4

Pa

aws EACL 2026
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Sea

Selector

v

X

Select / Drop
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https://aclanthology.org/2025.acl-long.572/
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How Al enhance literature search platforms?
p :
Is there any works that analyze the scaling law of the multimodal models, such as video-text, image-text models.
I
!
..
' ' ' ! }
[Search] Scaling laws in [Search] Analysis of scaling  [Search] Survey papers on [Search] Image-text [Stop]
multi-modal AI models law in video-text models scaling law of multimodal models model scaling laws research
Scaling Law Neural Scaling Scaling Laws for i =y Crawler  [] Selector Select ~ [X] Selector Drop :
Hypothesis for Laws for Embodied | | Generative Mixed-Modal L'"‘"""""'”"""”""""""'""'"""""_"
Multimodal Model Al Language Models [Expand]II Foundation Foundation
T | - Models Background models in
© : . II-D Multimodal Vision- robotics:
{O) —
v 1 =) Language Models'(VLMs) — | Applications,
[Stop] ! | 1 1 Scaling language-image challenges, and
[Expand] 1 Introduction [Expand]... [Expand]3 Empirical approach  [Stop] pre-training via masking the future 7| 7
: Research paper meta analysis [Expand] IV Perception o
v |, IV-AOpen-Vocabulary  ___ [ Simple open-
[Expand]4 Results 4.1 Scaling Laws Foundation models in robotics: . Object Detection and 3D ng:abtu;aIy ;
i . {(©) ificati object detection
for Robot F oundatlc?n Models Applications, challenges, an d __j (| Classification wthh iy
' / |the future = L» [Stop] transformers [47| /7
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Performance

@® |mitation Learning + Reinforcement Learning
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Py

A 5 2
Evalue(¢) — ]E-r’rvrgld maX((Rt — Vq{, (St)> 5

(B - VJ“"@))Q)] ,

ERL(G’ ¢) = Epolicy (9) +n- Lva.lue(¢)

Method Crawler Recall Precision Recall Recall@100 Recall@50 Recall@20
Google - - - 0.2015 0.1891 0.1568
Google Scholar - - - 0.1130 0.0970 0.0609
Google with GPT-40 - - - 0.2683 0.2450 0.1921
ChatGPT* - 0.0507  0.3046 - - -
GPT-ol - 0.0413  0.1925 - - -
PaSa-GPT-40 0.7565 0.1457 0.3873 - - -
PaSa-7b 0.7931 0.1448  0.4834 0.6947 0.6334 0.5301
PaSa-7b-ensemble 0.8265 0.1410  0.4985 0.7099 0.6386 0.5326
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Method Crawler Recall Precision Recall Recall@100 Recall@50 Recall@20
Google - - - 0.2015 0.1891 0.1568
Google Scholar - - - 0.1130 0.0970 0.0609
Google with GPT-40 - - - 0.2683 0.2450 0.1921
ChatGPT* - 0.0507  0.3046 - - -
GPT-ol - 0.0413  0.1925 - - -
PaSa-GPT-4o0 0.7565 0.1457 0.3873 - - -
PaSa-7b 0.7931 0.1448 0.4834 0.6947 0.6334 0.5301
PaSa-7b-ensemble 0.8265 0.1410 0.4985 0.7099 0.6386 0.5326
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Taxonomy-guided Index Construction

e The Problem: Beyond
Surface-Level Text Matching

Indexing
g network

document d

e Taxolndex Framework

Indexing
network

;‘k Retriever

training query q

(a) Index-grounded fine-tuning

e Step 1: Constructing the Semantic

ave EACL 2026
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Core topics y‘
« reinforcement learning,

d information

* domain knowledge,

Topic-level Phrase-level Ind
* phrase 1
] ph;'ase K =
Topic elncoder Phrase encoder

etr ] [ 1 ep
ht é ] [ é 1 hP
lg9—g
Lf2] -

« reward technique, ...

Indicative phrases Y7
* text-based games,
* game playing, ...

an input text

Using reinforcement learning
to learn how to play text-
based games. The ability ...

(b) Index learning with the indexing network

Index
A CSFCube DORIS-MAE
o . -
Step 2 Ir!dex grounded Al Tralnlng N@5 N@l0 M@5 M@0 R@50 R@100 N@5 N@10 M@5 M@I0 R@50 R@100
( F n e-tU nin g ) BM25 0307 0310 008  0.134 0504 0635 0354 0330 0079 0107 0490  0.669
no Fine-Tuning 0352 0337 0.108 0.151 0524 0680 038 0360 0079 0113 0551  0.709
. H FFT 0372 0368 0123 0169 0576 0692 0408 0387 0084 0122 0562 0.736
1 Step 3 Enhanced Retrleval E aFT 0378 0344 0119 0160 0578 0.69 0400 0372 0080 0.115 0558 0714
Process M FFTw/GRF 0331 0317 0112 0152 0561 0705 0400 0379 0087 0.23 058  0.756
Y FFTw/ToTER 0406 0375 0.135 0179 0591 0710 0423 0394 0091 0.128 0563 0736
A
“ JTR 0379 0352 0118 0157 0598 0699 0395 0380 0080 0.118 0548 0713
Taxolndex 0.458™ 0417t 0.144* 0.198" 0.633"™* 0.7411* 0447 04211 0.1041* 0.144" 05787  0.756!
[Taxolndex ++  0.4697  0.4267 0.158™ 0.2097" 0.6217* 0.746'* 0.449" 0.424" 0.105° 0.145" 0.5817 07517 )

Kang et al., Taxonomy-quided Semantic Indexing for Academic Paper Search, EMNLP, 2024.
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Deep Research -- ChatGPT / Gemini

Model data and training

N
* Browsing datasets
¢ Graded against the ground truth
answers or chain-of-thought model
e Safety datasets from o1 training
J

Capture the Flag (CTF)
dempreseacn  despreseuc _ doupresrcn

mGPT40 W o o3mini 0 bro

" b " " o

OpenAIl = & IIII IIII III
o n N i :

High School GTFs (pass@12) Colagiate CTFs (pass

Planning

Deep Research transforms your
prompt into a personalized multi-point
research plan

o s

Searching

Deep Research autonomously
searches and deeply browses the web
to find relevant, up-to-date

information

4 Gemini

Risk and mitigation

* Prompt Injections
¢ Disallowed Content
e Privacy

e Ability to Run Code
¢ Bias

¢ Hallucinations

Gapture the Flag Contamination

passCH

1 GTFs (pas: High School

Reasoning

next move

OpenAl, Deep Research System Card, 2025.

Gemini, Gemini Deep Research, 2026.

deep research

(Fost)

Collegiate:

Deep Research shows its thoughts as it
reasons over information gathered
iteratively and thinks before making its

(23

P’
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3
(A

N

Overall
Evaluation:

Mediu

Reporting

Deep Research provides
comprehensive custom research
reports with more detail and insights,
generated in minutes and available as
an Audio Overview, saving you hours
of time
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https://cdn.openai.com/deep-research-system-card.pdf
https://gemini.google/overview/deep-research/
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Takeaway — Al Enhanced Search System

® Main Function
O Optimize scholarly information retrieval
O Context-aware, semantically rich, and personalized search results

® Key Techniques
O LLM-based agents
O Embedding-based Retrieval
O Personalization

® Challenges

O Data heterogeneity
O Limited handling of complex scientific content

50
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Paper Chat and Scientific QA

ChatGPT v 4+ GetPlus

®
@
Q
@

What's on your mind today?

o

+ 3 Tools
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Paper Chat and Scientific QA

ChatGPT v 4+ GetPlus

e Computer science -

@ @ ® Mylibrary / ® Computer science +) (B
Reading list
@'7 Discover Collection of papers and articles spanning various subfields of computer

science. This library covers topics from foundational concepts to cutting-edge

developments, with a particular emphasis on machine learning, artificial

® Computer science intelligence, data analysis, and algorithms.

My library

® Economics

@ Machine learning

Authors
® Health
@ Biology Scott Aaronson 1 Tanishq Mathew Abraham 1 Maneesh Agrawala 1 Jessica R. Andrews-Hanna 1 Apple 1 Frank Arute 1
LLMs KunalArya 1 RyanBabbush 1 DaveBacon 1  Max Bain 1
Psychology
al Canvases (5)  + Create
sort
@ Webpages Programming GPUs Universal media machines Turing machines
@ Crypto 8 nodes - 11 days ago 50 nodes - 4 months ago 1node - last month
® Meta
® Bioinformatics SIS G g
14 nodes - 3 months ago 397 nodes - 4 months ago
Sociology
@ Cyber security
Blotech Items (27)  + Add
® statistics
@ Philosophy Statistical Modeling: The Two Cultures Yy e@s
Computer science + 2001 + Leo Breiman
@ Knowledge graphs
@ History The neural basis of loss aversion in decision-making under risk N @0
Computer science - 2007 « Sabrina M. Tom, Craig R. Fox, Christophe.
@ Probability
O s The default network and self-generated thought: component processes, d... O es
Computer science « 2014 - Jessica R. Andrews-Hanna, Jonathan Small
@ Creativity
Learning to (Learn at Test Time): RNNs with Expressive Hidden States '
)
s arionty, ‘Computer science - 2024 - Yu Sun, Xinhao Li, Karan Dalal, Jiarui X. .
@ Classics
Integrated Multi-omics Analysis Using Variational Autoencoders: Appl... o0
@ Hardware ‘Computer science + 2019 « Xiaoyu Zhang, Jingging Zhang, Kai Sun, X.
® Uncategorized
LMExplainer: Grounding Knowledge and Explaining Language Models @
Ecology (Compiersciance */2023 '+ Zichen Cheri Jarida Ciren Yia iytlan Cheri’
@ Cognition
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Abstract: In a recent paper, we have reported the results of a study of the nonlinear light propagation
of a beam traveling along the helix direction of a heliconical cholesteric liquid crystal, showing that
in the optical tr
to the Bragg resonance. Here we report a detailed study of this phenomenon, using Ambartsumian’s

optical reorie leads to when the light wavelength is close
layer addition modified method to take into account the continuous modification of the wave field
during propagation. We show that the whole transmission spectrum is modified by increasing the
light intensity and point out that self-induced oscillations take place at lower intensities on the red
side edge of the Bragg resonance while stable values of transmittivity are still observed on the blue
side edge. A further increase in the intensity leads to oscillations of lower amplitude on the blue
side while an irregular behavior of the transmission is achieved on the red side. At higher intensities,
the Bragg resonance disappears and transmission becomes unstable for any light wavelength. A
simple phenomenological model is proposed to account for the onset of the oscillations and the
asymmetry of the behavior at the opposite side of the Bragg resonance. We also point out that the
static electric field is a driving parameter to switch from stable to oscillatory to irregular behavior in

the transmittivity at a given light wavelength.
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LLMCBench: Benchmarking Large Language Model
Compression for Efficient Deployment

Ge Yang', Changyi He', Jinyang Guo'; Jianyu Wu', Yifu Ding',
Aishan Liu’, Haotong Qin?, Pengliang Ji*, Xianglong Liu'
! Beihang University 2 ETH Zurich Carnegie Mellon University

Abstract

Although large language models (LLMs) have demonstrated their strong intelli-
gence ability, the high demand for computation and storage hinders their practical
application. To this end, many model compression techniques are proposed to
increase the efficiency of LLMs. Howevex current researches only validate their
methods on limited models, datasets , etc, and still lack a comprehensive
evaluation under more general sc 0 it is still a question of which model
compression approach we should use under a specific c: gate this gap,
we present the Large Language Model Compression Benchmark (LL MC Bench), a
rigorously designed benchmark with an in-depth analysis for LLM compression al-
gorithms. We first analyze the actual model production requirements and carefully
design evaluation tracks and melrlu Then, we LOHL‘\ILI extensive experiments and
comparison using multiple LLM Finally, we
perform an in-depth analysis based on the evaluation and provide useful insight for
LLM compression design. We hope our LLMCBench can contribute insightful sug-
gestions for LLM compression algorithm design and serve as a foundation for future
research. Our code is available at https://github.com/AboveParadise/LLMCBench.

1 Introduction

Recently, large language models (LLMs) have attracted increasing attention because of their strong
intelligence ability. While it achieves excellent performance, the huge computation and storage
burden hinders the practical usage of these LLMs. To solve this problem, many model compression

PRO
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Q
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Paper Explain Chat

To mitigate this gap, we present the Large Langu...-
depth analysis for LLM compression al- gorithms.

UNDERGRAD

To address the challenges in evaluating large language
model (LLM) compression methods, the authors
introduce the Large Language Model Compression
Benchmark (LLMCBench). This benchmark is carefully
designed to provide a thorough analysis of different
LLM compression algorithms, allowing for better
comparisons and insights into their effectiveness. By
establishing this benchmark, the authors aim to
improve the understanding and development of
efficient LLM compression techniques.
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Reinforcement Learning Helps

Question:

When studying Rice Yellow Mottle Virus (RYMV) in lab settings, researchers
choose from various tissues and cell types, such as callus cultures or intact
leaf segments. However, for specifically assessing viral replication in vitro,
which type of rice cell is most frequently used by scientists?

Thinking:

Identify key components:
- RYMV

= Viral replication in vitro
- Plant cell

Query:
plant cell RYMV viral
replication in vitro

Thinking:
Documents 1 and 3 discuss
rice protoplasts as the in vitro
system used for studying viral
replication.

[ | RLVR training data

Answer
Rice protoplasts
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Q1: What anatomical structure,
when atretic congenitally, can
lead to unilateral hydrocephalus?
A1: Foramen of Monro

Q2: Which imaging technique .....
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is C1=C[Se]N[Se]1. So there were two Selenium atoms.
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[ Traumatic aortic injury: does the anatomy of the aortic arch influence aortic trauma severity? J

USER: How many <image>

Se 7N atoms are in this molecule
Selenium ng/ <image>?
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Initial Generation (§2.2)

Multi-domal QA

Human Refinement (§2.3, §2.4)

Based on the retrieved knowledge, aortic arch is part of anatomical
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Li et al., ChemVLM: Exploring the Power of Multimodal
Large Language Models in Chemistry Area, AAAI, 2025.

Li et al., BLADE: Enhancing Black-box Large Language
Models with Small Domain-Specific Models, AAAI, 2025.
Zhang et al., SCITAT: A Question Answering Benchmark for
Scientific Tables and Text Covering Diverse Reasoning
Types, ACL-findings, 2025.

He et al., GIVE: Structured Reasoning of Large Language
Models with Knowledge-Graph-Inspired Veracity
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Performance and Conclusion

® SFT+RLAIF performs the best.
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Figure 3: Consistency comparison of the GPT-4 evaluator be-
tween the Vanilla and SFT+RLAIF (w/ GPT-4 Features) models,
assessed through three evaluations on the test set.
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Open-source Models
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SciJupce-Qwen3-30B 83.5 (+9.7) 78.7 (+8.2) 78.7 (+19.2) 82.3 (+16.8) 80.6 (+14.3)
Qwen2.5-1.5B-Instruct 6.3 10.7 6.0 6.7 7.0
SciJubGce-Qwen2.5-1.5B 72.3 (+66.0) 73.0 (+62.3) 69.4 (+63.4) 77.3 (+70.6) 72.1 (+65.1)
Qwen2.5-3B-Instruct 16.5 36.9 23.8 21.0 23.5
SciJupce-Qwen2.5-3B 76.2 (+59.7) 76.2 (+39.3) 66.2 (+42.3) 81.5 (+60.5) 73.2 (+49.7)
Qwen2.5-7B-Instruct 57.3 37.7 37.0 51.3 45.2
SciJupce-Qwen2.5-7B 83.0 (+25.7) 68.8 (+31.1) 71.5 (+34.5) 87.4 (+36.1) 76.9 (+31.7)
Qwen2.5-14B-Instruct 64.1 63.9 54.5 56.3 59.1
SciJupGe-Qwen2.5-14B 87.9 (+23.8) 78.7 (+14.8) 74.4 (+19.9) 84.9 (+28.6) 80.6 (+21.6)
Qwen2.5-32B-Instruct 714 61.5 55.9 62.2 62.2
SciJupce-Qwen2.5-32B 85.4 (+14.1) 77.9 (+16.4) 82.2 (+26.3) 89.9 (+27.7) 83.7 (+21.4)
Llama3.1-8B-Instruct 34.5 443 35.9 353 36.8
SciJupce-Llama3.1-8B 56.8 (+22.3) 59.8 (+15.6) 55.2 (+19.2) 60.5 (+25.2) 57.3 (+20.5)

Tong et al.,Al Can Learn Scientific Taste, Arxiv, 2026. 20


https://arxiv.org/pdf/2603.14473

Trending Prediction

e Predict the impact of onsets of ideas.

e Extract 141 features for each pair are

calculated.

* 41 network features
» 58 of these are node citation features | leamig
» 42 features are about vertex pairs

e Graph Learning?
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2,444,442 368,825 37,960 21,165,421
papers concepts concepts @ OpenAlex g:ape,rs
arxiv Complete Somain Speciic Proc. Natl Acad. Sci. USA 117, 60-67 (2020) P1
Concept Corpus Concepts roc. Natl Acad. Sci.
biORXiV — | PHEOTPUS ] == || Accurate and rapid background estimation in
. . arXiv ingl using
medRyiv . Optics, the deep neural network [...] even when point-
ey P! o spread function (PSF) engineering is in use to
Chem Quantum Physics create complex PSF shapes. We trained BGnet

to extract the background from images ...

Nodes: Scientific Concepts Nat Commun 11, 1493 (2020 p2

mlnl-knowledge graph [...] we develop a supervised machine-learning
. i approach to cluster analysis which is fast and

accurate. Trained on a variety of simulated
. clustered data, the neural network can classify
" millions of points from a typical single-molecule

- neural network localization microscopy data set, with [...].

time crystalline phase

Phys. Rev. D 97, 102002 (2018; p3
[...] Cosmic strings are topological defects
which can be formed in grand unified theory
scale phase transitions in the [...] loops and the

emission of i waves,
thus offering an experimental signature for the
existence of cosmic strings [...]

phase

transition’,

/ supervised
machine

cosmic |
string / || Phys. Rev. B 98, 060301 (2018) p4

/ Learning phase transitions from dynamics [...]
use of recurrent neural networks for classifying
phases [...] featuring an inherently dynamical
time-crystalline phase, the phase diagram that

» point spread
function

B our network [...]
gravitational
single molecule Wavo I - N
localization microscopy .- | Edges: co-apperance & citation of concept pairs
features
Impactful?

2016 2019
train dataset: 2016 -- 2019; test dataset: holdout data 2016 -- 2019; eval dataset: 2019 --2022

Gu et al., Forecasting high-impact research topics via machine learning on evolving knowledge graphs, Machine Learning: 71

Science and Technology, 2025.


https://iopscience.iop.org/article/10.1088/2632-2153/add6ef/pdf

LLMs + Graph?
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-—-(Node-level Tokenization

GprahGPT [63], HiGPT [64], GraphTranslator [88], UniGraph [25],
GIMLET [92], XRec [51]

—(GNNs as Prefix )—

—(Graph—level Tokenization

GraphLLM [5], GIT-Mol [45], MolCA [48], InstructMol [4],
G-Retriever [24], GNP [65]

—(Embs. from LLMs for GNNs

}——(G-Prompt [30], SimTeG [14], GALM [81], OFA [42], TAPE [22], LLMRec [73]

—(LLMs as Prefix )—

—-(Labels from LLMs for GNNs

}—(OpenGraph [80], LLM-GNN [9], GraphEdit [21], RLMRec [58]

—(Alig‘nment between GNNs and LLMs

MoMu [60], ConGraT [3], G2P2 [74], GRENADE [36], MoleculeSTM [46],
THLM [100], GLEM [94]

—(LLMs-Graphs Integration )}~ (Fusion Training of GNNs and LLMs )——{ GreaseLM [90], DGTL [54], ENGINE [98], GraphAdapter [31]

—(LLMs Agent for Graphs

Hngu [19], Graph Agent [71], FUXI [18], Readi [10], RoG [49]

(La:ge Language Models for Graphs)
I

—(Tuning-free

Talk like a Graph [15], LLM4DyG [91], GraphTMI [11], Ai et al. [2]

- LLMs-Only H

NLGraph [68], GPT4Graph [20], Beyond Text [28], Graph-LLM [8], GraphText [95],

—CTuning-requ.ired

InstructGLM [84], WalkLM [62], LLaGA [7], InstructGraph [69], ZeroG [38],
GraphWiz [6], GraphlInstruct [50], MuseGraph [61]

T N N, \& S N N N\, N

Ren et al., A Survey of Large Language Models for Graphs, KDD, 2024.
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Takeaway — Graph Based System

® Main Function
O Relationships between research papers

O  Explore knowledge structures

® Key techniques
O  Citation & Co-Authorship Networks
O  Graph Visualization & Navigation
O  Trending & Citation Analysis

® Challenges
O  Effective Graph Representation
O  Graph Update
O  Integration with LLMs &
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New conference proceedings
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CiteLab: Developing and Diagnosing LLM Citation Generation Workflows via the Human-LLM Interaction
Jiajun Shen, Tong Zhou, Yubo Chen, Kang Liu, Jun Zhao
Proceedings of the 63rd Annual Meeting of the Association for Computational Linguistics (Volume 3: System Demonstrations)

it 9 + &
L 89 10 O WA 0 P Language -

The emerging paradigm of enabling Large Language Models (LLMs) to generate citations in Question-Answering (QA) tasks is lacking in a unified framework to standardize and fairly compare different citation generation
methods, leading to difficulties in reproduction and innovation. Therefore, we introduce Citeflow, an op 1k fostering and the
extensible, allowing users to utilize four main modules and 14 components to construct a pipeline, evaluate an existing method, and understand the attributing LLM-generated contents. The framework is also paired with a

and modular fram: of new designs. Citeflow is highly
visual interface, Citefix, facilitating case study and modification of existing citation generation methods. Users can use this interface to conduct LLM-powered case studies according to different scenarios. Citeflow and
Citefix are highly integrated into the toolkit CiteLab, and we use an authentic process of multiple rounds of improvement through the Human-LLM interaction interface to demonstrate the efficiency of our toolkit on
implementing and modifying citation generation pipelines. Citelab is released at https://github.com/SjJ1017/Citelab ® 8

FineCite: A Novel Approach For Fine-Grained Citation Context Analysis G P+ o
Lasse M. Jantsch, Dong-Jae Koh, Seonghwan Yoon, Jisu Lee, Anne Lauscher, Young-Kyoon Suh
Findings of the Association for Computational Linguistics: ACL 2025 il: 83 1fe 0 W/ O -
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Citation context analysis (CCA) is a field of research studying the role and purpose of citation in scientific discourse. While most of the efforts in CCA have been focused on elaborate characterization schemata to assign
function or intent labels to individual citations, the citation context as the basis for such a classification has received rather limited attention. This relative neglect, however, has led to the prevalence of vague definitions
and restrictive assumptions, limiting the citation context in its expressiveness. It is a common practice, for example, to restrict the context to the citing sentence. While this simple context conceptualization might be

o Suggested
& Authors

sufficient to assign intent or function classes, it fails to cover the rich information of scientific discourse. To address this concern, we analyze the context conceptualizations of previous works and, to our knowledge,

Al References Al Citations

construct the first comprehensive context definition based on the semantic properties of the citing text. To evaluate this definition, we construct and publish the FineCite corpus containing 1,056 manually annotated
citation contexts. Our on ccA the of our fine-grained context definition, showing improvements of up to 25% compared to state-of-the-art approaches. We
make our code and data publicly available at https://github.com/lab-paper-code/FineCite. ® B
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A3 F k for Attributed Text Generation
Yue Wang, Haoke Zhang, Juntao Li, Jinxiong Chang, Min Zhang
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Recommendation System Model

[ Content-Based Filtering ]
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Ko et al., A Survey of Recommendation Systems: Recommendation Models, Techniques, and Application Fields,

[ Collaborative Filtering ] [

Hybrid System

I

|

[

Model-Based
Collaborative Filtering

J

Memory-Based
Collaborative Filtering

ltem-Based
Collaborative Filtering |

User-Based

_[

Weighted

_[

Switching

_[

Cascased

(

Collaborative Filtering |

L

Mixed

—[ Feature Combination

—[ Feature Augmentation

_[

Meta-Level

]
}
]
)
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]
]
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Pipeline of recommendation systems

/ Hybrid System \
Content-Based Filtering
P 8 Collaborative Filtering
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: User Modeling : 000
: | : AANA
Representation H Representation ! Top-N predict:d Neighbours
1
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]
|
i
]

Profile-Item matching
(comparison o! filtering)

Top-N Predicted Items
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Recommendation Items

Ko et al., A Survey of Recommendation Systems: Recommendation Models, Techniques, and Application Fields, 81
electronics, 2022.
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How many topics?

Content-based Methods

Validation
(Perplexity)

LDA algorithm

* Compares topics from the researcher's profile with [ T ]
the language models of unseen papers.

Extracted topics

* Uses the symmetrized Kullback-Leibler divergence
to measure similarity between probability
distributions (topics and language models).

[ Recommendation corpus ]

!

Language
modeling

LDA-based researcher profile

* Limitations
* Shifted Cold-Start Problem
* Potential for Limited/General Concepts e

* Lack of Contextual Citation Information corpus

Amami et al., An LDA-Based Approach to Scientific Paper Recommendation, International Conference on Applications of
Natural Language to Data Bases, 2016.

Recommendation
algorithm

Ranked papers
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Collaborative Filtering

e By training a text encoder network as a combination of

content recommendation and item metadata prediction
(e.qg., tag prediction)

Pooling Layer F9(Xa2) mEEEE—— r=0.97

(
user: Yoshua
() w (h) @’@ (hy) @’@ - r = 0.02
(r)o(ba)o(ba)o(hefo(heo(he)o(h)o(r)o(he)ohny (=i Kl
A
tag: RNN
- ©)—p=0.11
LDA .

tag: LDA
Paper 42

This paper is about deep learning not

Bansal et al., Ask the GRU: Multi-Task Learning for Deep Text Recommendations, RECSYS, 2016.
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Hybrid Systems

Online serving

Top N recall

[ Cross-entropy Loss ]

dot product
Item embedding - Category
index Alignment Loss
/
[ L2 normalization L2 normalization ]
| Linear i’ ReLU Linear + ReLU |
| Linear + ReLU Linear + ReLU |
i A
Embedding Embedding
| User features | Context features | ------ | Item features I Content features I ------
query :u item: v

Yu et al., A Dual Augmented Two-tower Model for Online Large-scale Recommendation, KDD, 2021. 85
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Comparsion of Recommendation Systems

Model Type

Content-Based
Filtering

Collaborative Filtering

Hybrid Systems

Pros

Works well for new users
Personalized to individual
preferences

Doesn’t require large user
base

Easy to interpret

Doesn’t need item metadata
Leverages collective user
behavior

Combines best of all
models

Mitigates individual
weaknesses

Often improves accuracy

Cons

* Needs detailed item features

Limited discovery of new
interests

Struggles with sparse data
Scalability issues in
memory-based

Increased complexity
Requires more computation
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Document Embeddings
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HDT: Hierarchical Document Transformer | Haoyu He, Markus Flicke, Jan
Buchmann, Iryna Gurevych, Andreas Geiger

ArXiv2024 1h 28 1fe SR & P

K

In this paper, we@ropose the Hierarchical Document Transformer (HDT), a novel
sparse Transformer architecture tailored for structured hierarchical documents.
Such documents are extremely important in numerous domains, including science,
law or medicine. However, most existing solutions are inefficient and fail to make
use of the structure inherent to documents. HDT exploits document structure by
introducing auxiliary anchor tokens and redesigning the attention mechanism into a
sparse multi-level hierarchy. This approach facilitates information exchange
between tokens at different levels while maintaining sparsity, thereby enhan@ @

\_ computational and memory efficiency while exploiting the document... ® QJ

Flicke et al., Scholar Inbox: Personalized Paper Recommendations for Scientists, ACL Demo, 2025.
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® Al Summary

Public Profile Matters: A Scalable Integrated Approach to Recommend
Citations in the Wild
Karan Goyal, Dikshant Kukreja, Vikram Goyal, Mukesh Mohania
ArXiv 2026 (Submitted on March 18)
180 ®2 »0 O Computer Science (el
Computer Science Information Retrieval Citation Recommendation

Citation Recommendation  Public Profile  Inductive Evaluation = Profiler =~ DAVINCI

Proper citation of relevant literature is essential for contextualising and validating scientific con-
tributions. While current citation recommendation systems leverage local and global textual in-
formation, they often overlook the nuances of the human citation behaviour. Recent methods
that incorporate such patterns improve performance but incur high computational costs and in-
troduce systematic biases into downstream rerankers. To address this, we propose Profiler, a
lightweight, non-learnable module that captures human citation patterns efficiently and without
bias, significantly enhancing candidate retrieval. Furthermore, we identify a critical limitation in
current evaluation protocol: the systems are assessed in a transductive setting, which fails to
reflect real-world scenarios. We introduce a rigorous Inductive evaluation setting that enforces
strict temporal constraints, simulating the recommendation of citations for newly authored pa-
pers in the wild. Finally, we present DAVINCI, a novel reranking model that integrates profiler-
derived confidence priors with semantic information via an adaptive vector-gating mechanism.
Our system achieves new state-of-the-art results across multiple benchmark datasets, demon-
strating superior efficiency and generalisability.
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Takeaway — Recommendation System

® Main Function
O  Keep updated literatures
O  Personlized Recommendation

O Collections

® Key techniques
O  Content-Based Filtering
O  Collaborative Filtering
O  Semantic Search & Embeddings

® Challenges
O  Cold Start Problem
O  Overpersonalization vs Matthrew Effect

, 7
O  Dynamic Interests of Researchers ’
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Google Scholar v v VY v v | Free
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éﬁ Internet Archive Scholar v/ v Free 35 million
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O Takeaway
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Takeaway

e Alis transforming literature search.
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Takeaway

e Alis transforming literature search.

* Al tools boost discovery but still require oversight.
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Takeaway

e Alis transforming literature search.

* Al tools boost discovery but still require oversight.

* Four Al paradigms jointly redefine research workflows.
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Takeaway

Al is transforming literature search.

Al tools boost discovery but still require oversight.

Four Al paradigms jointly redefine research workflows.

Future directions point to smarter, multimodal systems.
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Future Direction

@® Multimodal literature search

O Integrating text and figures/tables

@® Event-oriented summarization

O Extracting and organizing key research events (e.g., discoveries, methods, results) for clearer
insights

® Real-time updates & knowledge tracking

O Continuous integration of new findings

® Integration with scientific knowledge graphs

O Structured, interconnected research data
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