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What the data currently look like…

Ledger formats change slightly over time
Handwriting changes over time
In late 20thC, we have privacy issues…



� Paper information
� Title, Authors, year, publication details (volume,page,..), communicators

� Author (if RS fellow)
� Date of birth, dead, election
� Member or Foreign member
� Nationality  (integrated from RS Website + Wikipedia)
� Research Field (integrated) from RS Website + Wikipedia)
� Gender

� Author (if not RS fellow)
� Harder to identify
� Some of them have a VIAF code
� Some of them have only initials of names
� Gender

� Editorial and Referee process
� Referees – papers assignment
� Editorial decision
� (very few) referee decision
� Time (when the paper was received, sent to review, sent back…)

� Long process of acquisition, cleaning and matching of data

Available Data



Editorial scrutiny, c.1900

Author

Philosophical 

Transactions

Secretaries of 

disciplinary sub-

committees 

Committee of 

Papers

A Fellow

Proceedings

Committee of 

Papers

Referees

~75%

~12%

Secretary of RS

Subject-specialist 
expertise

Referees: only for 
Transactions (until 1930s)



Transactions
935 (13.1%)

Not Published
1343 (18.9%)

SUBMITTED
7132 Proceedings

4853 (68%)

Historical Periods of Interests

Time Period Description

1853 – 1885 End of XIX, Stokes era

1886 – 1914 Before WWI, creation of A and B

1915 - 1939 Between Wars

1940 - 1966 After WWII



Rejected
560 (7.8%)

Accepted
3076 (43.1%)

No Decision
524 (7.3%)

TRS: 3   PRS: 84  NPB: 473

TRS: 837  PRS: 2142 NPB: 97

TRS: 38  PRS: 417   NPB: 69

Rejected
85 (1.2%)

Accepted
2576 (36.1%)

No Decision
311 (4.4%)

SUBMITTED
7132

TRS: 1   PRS: 4   NPB: 80

TRS: 38   PRS: 2045 NPB: 503

TRS: 19   PRS: 171   NPB: 121

Sent to Referee
4160 (58.3%)

Not Sent
2972 (41.7%)

NPB: not published or abstract without DOI or added to existing publications

Editorial Decisions at the RS



81

*3378 available data, the rest is an estimation

138

Referees
(1017)

299

483

Communicators
(772)

Authors
(1765)

70

165

845

3600* Available FRS members
2081 FRS Members involved (56%)

1236 Involved in the Editorial Process (34.3%)

Communicators, Referees and 
Authors



Some Editorial Process Statistics (1)

The majority of papers are 
published in Proceedings.
It is not that Transaction is 
getting smaller or more 
selective, it is Proceedings that is 
growing in size.

Rejection rate (of refereed papers) 
decreased over time, perhaps 
because of the changing role of 
Proceedings; or better pre-refereeing 
filtering
(st. bars)

TRANS
PROC



Some Editorial Process Statistics (2)

More papers were sent to referees over time. 
From 1930, all papers sent to referee, not 
only Transactions. Does this mean that the 
refereeing was becoming seen as essential?

The percentage of external contributions 
increased over time. However, even at the 
end of the 19th century external 
submissions had already been more than 
40% of the total



Fellows vs External: did they get the 
same treatment by referees?

External
Fellow

• External submissions more likely to be sent to 
reviewers

• External submissions more likely to be rejected
• Fellows had a much higher acceptance rate 

without refereeing process (mainly Proc papers)
• However, once external submission were 

accepted, they enjoyed the same rate of being 
published in transactions, around 13% for both 
the groups.



Distribution of FRS fellows by 
number of Communicated papers

RS

Top 10% 0.45

Top 20% 0.64

# Com. Papers. 4234

# Communicators 772

Papers/Coms. 5.5



Distribution of FRS fellows by 
number of Referred papers

RS

Top 10% 0.43 (0.48)

Top 20% 0.61 (0.7)

# Papers 4160

# Referees 1017

Papers/Refs
.

4.1 (4.7)

JASSS 
(11y)

0.36

0.54

6870

898

7.6

Spr. 
(9.5y)

0.29

0.46

1005

527

1.9



Age Distribution

� Bell-shape

� Quasi Normal 
Distribution

� Similar trend, 
communicators are 
“delayed” 2.5-3 
years

� If we plot the same 
distribution by 
year of service, the 
median is 10 years, 
skewed 
distribution almost 
uniform between 4 
to 13 years of 
service  with a 
long tail

Communicators

Referees



Age Distribution (authors)

� Much more skewed distribution

� More active when they are younger

� Interesting analysis by subject

� Median is 8-10 years lower than referees and 
communicators



� Secretaries and Secretaries of Committee were very active in 
communicating papers, like editors

� Were they responsible for all the communication process? 
What is left after we have accounted for them?

The role of Secretaries and Sectional 
Committee Chairs

� The large majority of papers communicated were not from 
secretaries or Sec. Com. chair

43 individuals



ID #Pap. Name Field DoB

===========================================================

NA8283 116 Stokes G. Gabriel Physics;Mathematics 1819

NA8278 87 Rutherford Ernest Physics 1871

NA8289 83 Thomson William Physics;Engineering 1824

NA8288 80 Thomson Joseph John Physics 1856

NA7894 63 Larmor Joseph Physics;Mathematics 1857

NA7273 52 Sharpey William Medicine 1802

NA1395 51 Bradford John Rose Medicine 1863

NA8281 51 Sherrington C. Scott Neurophysiology 1857

NA8243 46 Huxley Thomas Henry Biology 1825

NA6606 43 Rideal Eric Keightley Chemistry 1890

Top 10 Communicators



ID #Pap. Name Field DoB

==========================================================

NA8283 96 Stokes G. Gabriel Physics;Mathematics 1819

NA6602 68 Taylor Geoffrey Ingram Physics;Mathematics 1886

NA8289 59 Thomson William Physics;Engineering 1824

NA8259 58 Maxwell James Clerk Physics;Mathematics 1831

NA7894 53 Larmor Joseph Physics;Mathematics 1857

NA6483 52 Schuster Arthur Physics 1851

NA3218 49 Mott Nevill Francis Physics 1905

NA8243 49 Huxley Thomas Henry Biology 1825

NA3216 46 Peierls Rudolf Ernst Physics 1907

NA2448 44 Darwin Charles G. Physics 1887

Top 10 Referees



ID Num. Name Field DoB

=========================================================

NA6168 19 Hopkins Frederick G. Biochemistry 1861

NA8288 17 Thomson Joseph John Physics 1871

NA6944 12 Cayley Arthur Mathematics 1824

NA8289 11 Thomson William Physics;Engineering 1856

NA8243 11 Huxley Thomas Henry Biology 1857

NA7273 11 Sharpey William Medicine 1802

NA8283 10 Stokes G. Gabriel Physics;Mathematics 1863

NA7894 9  Larmor Joseph Physics;Mathematics 1857

NA8225 9 Glazebrook R. Tetley Physics 1825

NA5307 8 C. Hugh Longbourne Physics 1890

Success rate of Communicators. (number 

of published transactions papers communicated) 



Comparing Com, Ref and Aut

9% gap

Average Election 
Age is  49.2

Before: 0.59 , After: 0.61
1853-1885: 0.70
1914-1939: 0.48

66% of members published on RS 
before election



Comparing Com, Ref and Aut by 
historical period

Biggest Com-Ref gap in older times. 
Authors increase the distance with the other over time



� We create a Service Index and a Publication Index for each 
member of the royal society

� Service Index is measuring the engagement of the fellow in the 
editorial process.

� S = # communicated papers + # referred papers

� Publication Index is measuring the degree of scientific 
publication of the fellow on RS journals

� P = 3*(# papers published on Trans.) + # papers published on Proc.

� Higher weight for Trans papers 

� There is a moderate correlation (r=0.43) overall, weaker in the 
older periods

� Many fellows with a high value for one indicator and low for 
another

� We plotted the indexes on a 2-D scatterplot

Service vs. Publication Index



Service vs. Publications 



Service vs. Publications 

Nature (1869)

Chemical News 
(1859)

Lord Kelvin

Darwin’s Bulldog



Topics at the Royal Society



Top 25 Topics



� What did the Communicators communicate? Was it in their field or they 
were communicating in fields where they were not expert (and 
therefore for social reasons rather than intellectual)?

� Earlier evidence from before 19th Century suggests that Communicator 
could suggest papers out of their field.

� We performed a topic analysis. We assigned topics (research fields) to:
� Communicators, Referees, Papers

� We used RS website and Wikipedia to get the research field of 
Communicators and Referees. For papers, we first assigned the topic of 
the author and then we extended it with a text-mining classifier applied 
to papers

� Fuzzy Approach:
� Not a single topic, but a set of topics assigned to scientists
� Examples:

� Stockes (Mathematics, Physiscs)
� R. Owen (Palentology, Botany, Biology)

� Did communicators select papers on their field?
� How did it compare with Referees assignment ?

Topic Analysis



� Communicators were recommending papers in their field. Except for one 
period, there is no difference in the quality of the matching. One historical 
period is interesting

� When there is a mismatch, the severity of the mismatches by Referees is 
higher than the error of Communicators. Counterintuitive. Explanation:

� Lack of referees in emerging fields?

� Note: Severity of mismatch assigned using an inverse frequency approach

Topics Matching Results

Period Mismatch
Severity

Com Ref

All 0.3 0.54

1853-1885 0.19 0.59

1886-1914 0.33 0.64

1915-1939 NA 0.37

1940-1966 NA NA



Description of (some) networks
(1862-1879) (1905-1915) JASS (11 yr)

Ref-Aut Re-Au-Co Ref-Aut Re-Au-Co Ref-Aut

Nodes 555 596 1000 1037 1682

Edges 1215 1520 1716 2373 5627

Authors Only 353 (63.6%) 341 (57.2%) 695 (69.5%) 674 (65%) 784 (46.6%)

Referee Only 107 (19.3%) 141 (23.7%) 200 (20%) 236 (22.8%) 430 (25.6%)

Both 95 (17.1%) 114 (19.1%) 105 (10.5%) 127 (12.2%) 478 (28.4%)

Avg. Degree 4.37 5.1 3.4324 4.57 6.69

Acg. Cluster Coeff 0.107 0.105 0.032 0.054 0.025

Size of GCC 99.46% 99.16% 97.8% 99.81% 99.41%

Density 0.4% 0.4% 0.2% 0.2%

Modularity 0.654

(8 com.)

0.631

(10 com.)

0.742

(11 com.)

0.665 

(11 com)

0.575 

(14 com)

Reciprocity (# 

bidirectional links)

38  (3.14%) 64 (4.21%) 14  (0.82%) 24  (1.01%) 76 (1.35%)

3-size Motifs

1.75%

(0.55% t=15.49)

1.91%

(0.61% t=19.4)

0.94%

(0.23% t=16.77)

1.27%

(0.29% 

t=26.23)

Recurrent patterns: A communicates B -> A referees B and the opposite. A 
referees B -> A communicates B



Cluster Analysis

27.3% Biology with some Medicine

14.9% Mathematics

27.7%
Chemistry , Physics

14.0% Mathematics, Physics

7.7% Mainly Botany 
and Geology

7.9%
Medicine

Cluster 7 and 8 negligible. Few 
papers on Chemistry and 
Metallurgy

75.8% accuracy (3/4 papers in 
the cluster are compatible



� Responsibility for the editorial process lay with fellows of the 
Royal Society (refereeing pool was widened from 1968)

� Decisions were collective/community-based, not made by 
individual editors

� Although process was confidential, the credentials of the group 
were known

� All involved were relatively senior/experienced

� Communicators acted as a gateway/barrier to publication (it 
was abolished in 1990)

� Despite having a closed pool of referees/communicators, 
acceptance rates suggest a fair process for non-members

Any lessons from the past?


