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Research Background

l Self-archiving platforms → increased dissemination of new research
lDepositing preprints →? enhanced research impact (citations)
l Potential selection bias: researchers deposit higher quality papers?
lCausal link between submitting preprints online and increased research 

impact → unclear



Research Background

Fig 1 Number of preprints submitted and percentage of preprints published on the bioRxiv platform



What We Do

l Examine the causal link between preprint platforms and research impacts

ü treatment group: 5,423 published articles with preprints deposited on 

bioRxiv in 2018.

lUsing text-mining algorithm for matching similar articles

ü control group: 7,862 similar articles without depositing preprints. 

lModeling the differences in citations in subsequent years

ü establish a positive causal effect of self-archiving platforms on 

forward citations.



Data

for treatment and control groups

for treatment group



Data

Descriptive Statistics



Method

Sampling: built a dataset of research articles with preprints matched with similar articles 

published in the same year. 

l Step 1: draw a sample of research articles with preprints on bioRxiv. 

ü treatment group: 5,434 articles archived on bioRxiv in 2018 and published in 

peer-reviewed journals.

l Step 2: Use a text-mining algorithm, the PubMed Related Citations Algorithm (PMRA), 

to identify the most similar research articles. 

ü a method developed by the National Library of Medicine to identify the neighbors 

of a document, or the most similar ones in the database, by measuring the similarity 

between documents through the words they have in common (Kim et al., 2001). 
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Method

l Step 3: Restrict the control group to neighboring papers of the treated sample in PubMed that 

are published in the same year but without a preprint. 

l Step 4: Use the PSM radius matching method to eliminate the 168 samples that were “Off 

support”.

l Control group: 7,862 research articles.

l Bibliometrics information: Web of Science.

l Altmetrics information: Dimensions citations, Mendeley reads, Blog mentions, and Twitter 

mentions.



Method

Fig 2: Flow chart of constructing the control group with the PMRA algorithm



Model

l We use an econometric model to estimate the effects of preprints on forward citations

l              is the natural logarithm of the number of forward citations

l Preprintij = 1 for treated articles, or 0 for control articles

l Unit of analysis is a paper, for all articles similar to paper ij clustered in group j

l Ζi is a vector of control variables for author level and paper level characteristics

l Sj is a paper group fixed effects

l The equation is estimated with a fixed effect OLS model



Findings 1: Positive impact of preprints on forward citations

Robust standard errors in parentheses   *** p<0.01, ** p<0.05, * p<0.1



Findings 2

l The positive effect diminishes over time……



Findings 2: The impact of preprints on citations over time

Fig 3: Citation distributions of the treatment and control groups for 1, 2 , 3 years appearing in public



Findings 3: Mechanisms

l How do preprints enhance citations?

l Dissemination via online social networks

l Positive effect on citations
ü Citations to the preprints

ü Mendeley reads

ü Twitter mentions



Conclusions

l We apply a novel method based on a text-mining algorithm, the PMRA, to match the sample in 

the treatment group, allowing us to estimate causal effects from observational and bibliometrics 

data.  

l We show the causal effect of depositing on bioRxiv on citations is smaller than those in 

previous studies (18.7% vs. 36%) (Fraser et al., 2020). 

l The positive effect on citations diminishes over time. 

l Online visibility might have contributed to the positive effect of self-archiving platforms.

l Lessons for researchers: 

1) Deposit preprints online; 

2) Increasing online visibility;

3) Hope for the best (effect is larger than zero, but not as big as previously thought).



Limitations

l bioRxiv only 

l Depositions on more than one preprint platform not considered

l Revisions after depositing a preprint online not considered

l Limited time window for citations to accumulate

l Limited data on author-level factors (e.g., gender, age, reputations)

l Limited data on journal-level factors(e.g., journal impact factors)
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