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Executive Summary 
Every year, millions of manuscripts are 
submitted to tens of thousands of journals 
worldwide. On the front lines of this surge 
in global research output, editors are under 
constant pressure to make quick and critical 
decisions about the manuscripts they are 
tasked to review.

Some manuscripts get rejected immediately 
– usually if they are not aligned with the 
journal or publisher’s core focus. For the rest, 
an often lengthy process begins in which 
the manuscripts undergo multiple rounds 
of reviews and corrections.1 Months into the 
process, many still get rejected, forcing the 
cycle to start again at a different  
publishing venue.

Outside of scholarly publishing, new 
developments in machine learning and 
artificial intelligence are changing the 
world in which we live. Siri and Google 
Assistant have transformed our daily 
interactions with our personal electronic 
devices. Deep Blue, Watson, and AlphaGo 
have effectively demonstrated the ability 
for computers to make smart decisions in 
a gamified environment.2 And intelligent 
recommendation engines are serving us our 
favourite books, movies, and songs, before we 
even knew they existed. 3

Unfortunately, many of these advancements 
have not been applied to scientific publishing. 
As a result, editors continue to invest time 
and energy into work that does not require 
their seasoned judgement, stealing away their 

valuable time from their core responsibilities 
and their own research activities.  

This whitepaper examines how Meta 
Bibliometric Intelligence provides quantitative 
tools that complement the qualitative 
expertise that editors bring to their tasks. 
By alleviating bottlenecks, Bibliometric 
Intelligence allows editors to once again focus 
on the critical work that only they can do.
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Answering three 
core questions with 
Bibliometric Intelligence

In order to help streamline the publishing 
process, Bibliometric Intelligence helps editors 
quickly answer three core questions for each 
manuscript they receive:

Is my journal an appropriate 
venue for this manuscript?

In a detailed report generated automatically by 
the system (see Appendix A), Meta provides a 
summary of the scientific concepts discussed in 
the paper, as well as a journal matching score. 
In the case of a publisher with multiple journals, 
Meta can further expand on this score to rank 
the publisher’s journals in order of relevance.

What is the potential impact of 
this paper?

The most common metric for measuring a 
manuscript’s importance, validity, and impact is 
its citation count. However there are limitations 
to this metric.4 In recent years, alternative metrics 
have surfaced, including Relative Citation Ratio5 
and Eigenfactor ®6 (which is currently used at 
Meta). Meta’s system, described below, takes a 
holistic look at the manuscript’s text along with 
its associated metadata to estimate the future 
impact of the manuscript, three years  
post-publication.

To whom should I send this paper 
to review?

The generated report can include a list of 
suggested reviewers for the editor to contact. 
Based on the data currently available, Meta 
can only suggest reviewers who have published 
papers relevant to the subject matter and who 
do not seem to be associated with the authors of 
the manuscript. This is an iterative process – as 
Meta works with its partners, it will continue to 
optimize and account for the quality of the  
reviewers themselves. 

By providing answers to these questions, Meta 
Bibliometric Intelligence can empower editors 
to quickly make informed decisions. However, 
it is important to note that the system does 
not evaluate the quality of the science or the 
conclusions made within the manuscripts. 
Without human editors and the peer review 
process, the debacle of the Sokal scandal will 
be relived again and again.7
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Predicting  
manuscript impact
Meta predicts a manuscript’s three-
year impact based on a combination of 
features derived from the manuscript, as 
well as metadata extracted from Meta's 
scientific knowledge graph. Meta extracts 
201 metadata-based features, including 
information about the authors’ past papers 
and their impact, citations, and institutions, 
as well as deeper concepts like diagnostic 
procedures, medical devices, and regulatory 
activities. These features are concatenated 
with 200 text-based features representing the 
topical distribution of the manuscript. 

While journal placement can strongly impact 
the number of citations a manuscript will 
accrue, the manuscript is evaluated solely 
on its own merits. Therefore, no journal 
information (such as impact or publisher) is 
included in the features during testing  
or evaluation.

The complete set of features is fed into a deep 
neural network which jointly predicts paper 
Eigenfactor, citation count, and whether it 
would be a top paper, as measured three 
years post-publication.

Figure 1: Bibliometric Intelligence model overview.
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Training the system
Training and validation of the model were 
carried out against papers published in 2011, 
and the results presented here are for papers 
published in 2012. This was done to avoid 
overtraining against trending topics  
and buzzwords. 

Historical snapshots of the knowledge graph 
were taken for the following dates –  June 1, 
2011,  September 1, 2011, and June 1, 2012. 

Figure 2: Meta’s Eigenfactor and citation prediction data snapshot.

Training & Validation

Historical Snapshots Target

Reporting

2011 2012 2014 2015

This provided a picture of what the 
landscape of science looked like at the time 
of publication for all papers in the training 
set. These snapshots were scrubbed of 
any information that would not have been 
available during those dates – including 
papers, citations, authors, and any derived 
associated metrics.
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For each snapshot, a three-year post 
publication citation graph was captured for
the following dates - June 1, 2014, September 
1, 2014, and June 1, 2015 respectively. 

These snapshots contain over 150,000 
published papers that were used for  
training and validating Meta's impact 
prediction system.

Figure 3: Eigenfactor prediction accuracy. The strength of the shaded blue area 
indicates the confidence interval for the prediction. The 80%, 90%, and 95% intervals 
are marked with dashed black lines, indicating that 90% of the predictions are within 
1 of the true Eigenfactor (EF). Papers with EF > 5 are in the top 1% of all publications.
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Demonstrating viability
In order to compare the results, a baseline 
was created by using the journal impact factor. 
In general, researchers submit manuscripts 
to the journal with the highest impact factor 
they think will accept their papers, while 
editors accept the papers they think will have 
the highest impact. The publishing journal 
can therefore be viewed as the compromise 
between these two opposing forces. In other 
words, it is the agreement between editors 
and authors, and represents the best efforts 
of humans at sorting articles by impact. 

The baseline used was the median citation 
count and Eigenfactor for the journal where 
each paper was published. In testing, it was 
determined that journal median citation count 
(or median Article Level Eigenfactor) serves as 
a better predictor than both mean counts and 
journal impact factor. It is worth repeating that 
the Bibliometric Intelligence pipeline does not 
predict results using any journal information.

All training and model selections were carried 
out using a five-fold cross validation on the 
2011 data. The results of the final selected 
model on the 2012 data are presented below:

Figure 4: Performance summary for impact prediction model. The baseline is median 
citation count and Eigenfactor for the journal where each paper was published. 
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projected article-level impact and topical 
fingerprint of the manuscript. Both of these 
tasks can be solved in a similar manner. 

The problem is framed as a binary 
classification for a given paper-journal pair. 
To generate training data, 500 papers were 
extracted and matched to the journals in 
which they were published. As discussed 
previously, the journal in which the paper  
was published is the one on which the 
authors, editor, and reviewers could agree. 
Negative examples were generated by 
selecting 10 random journals, as well  
as 25 journals that are known to be a close 
match using Meta’s journal-to-journal 
recommendations. Weights of the negative 
examples are adjusted so that very similar 
journals are accounted for.

Different classifiers were evaluated for 
performance, including random forests and 
neural networks. Eventually, gradient boosted 
trees proved to be both highly accurate at 
identifying the journal in which the paper 
was published, and at generating a good list 
of cascading journals, as verified by human 
curators. The model achieves area under the 
ROC curve of 0.984 and F1 score of 0.92.

In one analysis, Meta identified 572 papers 
that were predicted to have the highest 
impact. This subset was revealed to generate 
an average of 54 citations over a three-year 
period, compared to the overall average of 7 
citations across the entire test set. Of the 572 
papers, 185 (32%) were indeed in the top 1% 
of papers based on citation count, and 367 
(64%) were in the top 5% of all publications. 
Comparatively, of the 778 papers from the 
dataset that were published in the top six 
biomedical journals – Science, Nature, Cell, 
PNAS, NEJM, and Lancet – 119 (15%) were 
among the top 1% of papers and 280 (36%) 
were among the top 5% of papers, based on 
their citation count. The results of this large-
scale trial demonstrate that Meta is able to 
perform 2.7x better than the best baseline 
estimator at predicting article-level impact 
for new manuscripts prior to publication. 
Additionally, it performed 2x better than the 
baseline at identifying “superstar articles” – 
those that represent the top 1% of high impact 
papers, prior to publication.

Journal matching and 
journal cascading
Another piece of useful feedback that both 
publishers and authors can benefit from is  
a compatibility score between the manuscript 
and the journal to which it was submitted. 
Additionally, publishers with many journals 
within their portfolio can benefit from 
receiving a list of alternative sister journals, 
ranked in order of compatibility with the 

Figure 5: Using a classification model trained on over 15,000 
positive and negative paper-journal matches, Meta can rank 

the best journal matches for a given manuscript.
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Predictive Analytics
Predictive Analytics are generated by comparing up to 210 features from this manuscript 
to the same feature set in over one million recently-published papers. Based on the correlation 
between the feature set and the three-year Eigenfactor and citation counts, Meta projects 
the future values for this manuscript.

Manuscript Topic Summary
Based on text analysis of your manuscript, the major research areas identified in your manuscript are:

for Publishers

Oxyquinoline Quinolines Salmonella TP53 Gene Reactive Oxygen Species

• The predicted citation count for this manuscript is 1-5 over the next three years.
• 77% of all manuscripts published in 2010 also fall within this range.
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Reviewer suggestions
For editors, finding ideal reviewers for a 
paper can be a time consuming challenge. 
One common approach is to ask the authors 
themselves for suggestions, however, there’s 
often little that editors can do to verify the 
legitimacy of the suggestions, which leaves 
this practice open to fraudulent activity.8

A good reviewer will be a subject matter 
expert and will provide meaningful and 
detailed feedback in a timely manner.  
Even so, identifying good reviewers is a 
highly subjective process. While it is difficult 
to predict the quality of the reviews that a 
researcher would provide, Meta can help them 
identify potential candidates that are experts 
in their fields. Stringent filters are applied 
to ensure that only active lead researchers 
who have not co-authored with any of the 
manuscript’s authors are considered.

Meta developed a heuristic algorithm that 
takes into consideration many different 
aspects of candidate reviewers. These 
include signals such as past papers and 
their topical similarity to the manuscript 
adjusted for recency, the impact in the 
relevant field, and various signals about the 
candidate’s publication history.9 The final lists 
of recommended reviewers are validated 
by human curators, who continuously 
work to optimize our processes. The 
information is available in the final report as a 
recommendation to  the editor.

Summary
Global scientific output doubles every 
nine years.10 As those on the front lines of 
this exponential surge, editors are under 
increasing pressure to manage and triage 
the growing volume of submissions that flow 
among thousands of journals, through cycles 
of submission and rejection, on an uncertain 
path to publication. Meta Bibliometric 
Intelligence provides an intelligent, scalable 
tool to help them meet the demands of this 
evolving manuscript/journal ecosystem. 
Simply put, it saves editors time so that they 
can focus on what they alone can do.

For editors who wish to test Meta Bibliometric 
Intelligence for themselves, contact 
solutions@meta.com, or visit
http://solutions.meta.com/
bibliometricintelligence

Figure 6: To recommend reviewers for peer review, 
Meta considers the topical similarity of past papers, a 

reviewer's impact on the relevant field, and publication 
history. Human curators validate the suggestions.

© 2016 Meta.  All rights reserved. 8

for Publishers

Suggested Citations
Based on the subject area of this manuscript, Meta recommends adding the following citations:

• Doris Blum-degen, et al, Scavestrogens protect IMR 32 cells from oxidative stress-induced cell, 
Toxicology and Applied Pharmacology, Sept, 1998

• Marco d’Ishia, et al, Interactions Of Nitric Oxide With Lipid Peroxidation Products Under Aerobic 
Conditions: Inhibitory Effects On The Formation Of Malondialdehyde And Related Thiobarbituric Acid-
Reactive Substanced, Nitric Oxide: Biology and Chemistry, Official Journal of the Nitric Oxide, Feb 2000

• Eksi S, Morahan BJ, Haile Y, et al. Plasmodium falciparum gametocyte development 1 (Pfgdv1) 

gametocytogenesis early gene identification and commitment to sexual development. PLoS 2012;8(10)

• Epp C, Li F, Howitt CA, Chookajorn T, Deitsch KW. Chomatin associated sense and antisense RNAs are 
transcribed from the var gene family of virulence genes of the malaria parasite Plasm falciparum. RNA. 
2009; 15(1):116-27

• Magistri M, Faghihi MA, St Laurent G, Wahlestedt C. Regulation of chromatin structure by long RNAs: 
focus on natural antisense transcripts. Trends Genet. 2012;28(8):389-96
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Manuscript Report

Role of Reactive Oxygen Species 
in Cupric 8-Quinolinoxide-induced
Genotoxic Effect.

for Publishers

Bibliometric Intelligence

Appendix A: Sample Bibliometric Intelligence Report
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Appendix A: Sample Bibliometric Intelligence Report

© 2016 Meta.  All rights reserved. 3

Predictive Journal Matching
The recommended journals below (drawn from your portfolio) are tailored to the content and impact of 
this manuscript, based on algorithmic comparison to over one million previously-published papers across 
over 34,000 journals. Meta uses machine intelligence to identify candidate journals based on 210 signals, 
and extracts them from the manuscript.

Those signals include length of manuscript, cited papers, fields of research, and projected 
scientific impact modeled on predicted citation count and predicted Eigenfactor.

for Publishers

Based on our analysis, Mutation Letters is the best journal match
for this manuscript. This journal publishes articles consistent with the 
projected article-level impact and topical fingerprint of the given manuscript.

Additional suggestions are listed below, ordered by acceptance probability between journal
and manuscript.

Acceptance Probability

Manuscript-Journal Match
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Mutation Letters
Impact Factor 3.86

Cancer Insights
Impact Factor 5.33

Journal of Cancer Signals
Impact Factor 4.33

Advanced Oncology
Impact Factor 5.11

Cancer Microbiology
Impact Factor 4.41
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Appendix A: Sample Bibliometric Intelligence Report

© 2016 Meta.  All rights reserved. 4

Predictive Analytics
Predictive Analytics are generated by comparing up to 210 features from this manuscript 
to the same feature set in over one million recently-published papers. Based on the correlation 
between the feature set and the three-year Eigenfactor and citation counts, Meta projects 
the future values for this manuscript.

Manuscript Topic Summary
Based on text analysis of your manuscript, the major research areas identified in your manuscript are:

for Publishers

Oxyquinoline Quinolines Salmonella TP53 Gene Reactive Oxygen Species

• The predicted citation count for this manuscript is 1-5 over the next three years.
• 77% of all manuscripts published in 2010 also fall within this range.
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for Publishers

• The predicted Eigenfactor range for this manuscript is 0.5-1 over the next three years.
• 85% of all manuscripts published in 2010 also fall within this range.
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for Publishers

Based on the analysis of over 1 million publications, this manuscript is predicted to be within
the top 70% of all manuscripts published in the next three years.
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for Publishers

Personalized Recommendations
By comparing the topics within this manuscript to over 7 million authors and their publication history 
in the past 5 years, we recommend the following active researchers as reviewers.

Suggested Reviewers

Dorothy M Morre
Researcher

TOP PAPER (2014) 
ENOX2 target for the anticancer isoflavone ME-143 
Oncology Research

Boris Zhivotovsky
Researcher

TOP PAPER (2015) 
Targeted Deletion of Autophagy Genes Atg5 Or Atg7 in The Chondrocytes 
Promotes Caspase-Dependent Cell Death And Leads To Mild Growth Retardation 
Journal of Bone and Mineral Research

Nobuyuki Ito
Researcher

TOP PAPER (2010) 
A medium-term, rapid rat bioassay model for the detection of carcinogenic 
potential of chemicals 
Toxic Pathology 
 

Appendix A: Sample Bibliometric Intelligence Report
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Suggested Citations
Based on the subject area of this manuscript, Meta recommends adding the following citations:

• Doris Blum-degen, et al, Scavestrogens protect IMR 32 cells from oxidative stress-induced cell, 
Toxicology and Applied Pharmacology, Sept, 1998

• Marco d’Ishia, et al, Interactions Of Nitric Oxide With Lipid Peroxidation Products Under Aerobic 
Conditions: Inhibitory Effects On The Formation Of Malondialdehyde And Related Thiobarbituric Acid-
Reactive Substanced, Nitric Oxide: Biology and Chemistry, Official Journal of the Nitric Oxide, Feb 2000

• Eksi S, Morahan BJ, Haile Y, et al. Plasmodium falciparum gametocyte development 1 (Pfgdv1) 

gametocytogenesis early gene identification and commitment to sexual development. PLoS 2012;8(10)

• Epp C, Li F, Howitt CA, Chookajorn T, Deitsch KW. Chomatin associated sense and antisense RNAs are 
transcribed from the var gene family of virulence genes of the malaria parasite Plasm falciparum. RNA. 
2009; 15(1):116-27

• Magistri M, Faghihi MA, St Laurent G, Wahlestedt C. Regulation of chromatin structure by long RNAs: 
focus on natural antisense transcripts. Trends Genet. 2012;28(8):389-96

Appendix A: Sample Bibliometric Intelligence Report
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