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Introduction

• Funding agencies, hiring committees, 
and researchers routinely rely on 
measures of scientific impact to make 
consequential decisions. 

• Citation count alone provides a poor 
measure of impact because not all 
citations are equally important. 

• Citation content analysis captures how 
and why a paper is cited. 

• Focusing on each citation context in 
isolation is a natural choice: it 
concentrates on the most relevant text. 

• However, the relative importance of a 
reference compared to the other works 
cited alongside it is disregarded. 

• We propose CRISP, a method that 
jointly ranks all cited papers within a 
citing paper using LLMs to characterize 
their relative impact.

Methods

• Data: 442 citing papers and 1,338 cited 
papers. Human-labeled dataset of 
citation contexts, in which each instance 
is annotated if the citation is impact-
revealing or other. 

CRISP: 
• (1) Downstream corpus retrieval: 

Given a target paper p*, we use the 
Semantic Scholar API to retrieve all 
papers that cite it. 

• (2) Citation context extraction: For 
each downstream paper q, we extract 
its full reference list and its associated 
citation contexts via the same API.  

Results
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• Our method outperforms prior state-
of-the-art impact classifier by +9.5% in 
accuracy and +8.3% in F1 score on 
average across all three models. 

• Qwen3-30B is a strong alternative to 
GPT-5.1, offering competitive 
performance at lower cost.

• Build a weighted citation graph 
capturing  how authors and papers 
are connected (ACL publications). 

• Create more nuanced metrics. 

• Generate impact reports for grant 
evaluation or author’s research 
statements.
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Figure 2: Overview of CRISP, which characterizes the relative impact of a target paper p* on each of its citing 
papers, e.g. q1. 1. Identify all citing papers of p* (q1, q2, q3). 2. For each citing paper, rank its references by 

impact (e.g., p1, p2, p* for q1). 3. The result is an impact-based ranking of q1’s references. 

Figure 1: CRISP considers all cited papers 
jointly to assess the relative impact that 

some paper q had on p, unlike prior work 
that considers only p and q in isolation, 

evaluating impact independently.

Table 1: Comparison of model performance between 
CRISP and prior state-of-the-art method (Arnaout et 

al., 2025) for identifying impactful citations. 

• (3) Citation-calibrated impact labeling: We assign an impact label to each 
citation edge. The key modeling choice in CRISP is that the impact label for a 
citation (q → p) is predicted relative to the full citation environment of the 
citing paper q.  


