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thru 90s thru 80s thru 70s thru 60s thru 50s thru 40s
number of papers 1598 1010 572 278 109 30
number of authors 337 225 137 68 29 10
ave. authors/paper 1.45 1.35 1.27 1.20 1.14 1.10
s.d. authors/paper 1.63 1.50 1.40 1.31 1.28 0.36
1-auth papers 66% 73% 78% 84% 88% 91%
2-auth papers 26% 22% 18% 13% 11% 8%
3-auth papers 7% 4% 3% 2% 1% 1%
> 3-auth papers 1% 1% 1% 1% 0% 0%
ave. papers/author 6.87 6.05 5.30 4.89 4.33 3.41
s.d. papers/author 15.34 12.91 11.26 10.49 8.88 5.70
collaborating authors 253 153 82 34 11 3
fraction of all authors 75% 68% 60% 49% 39% 28%
ave. collaborators/auth 2.94 2.26 1.67 1.20 0.83 0.49
ave. collaborations/auth 5.65 4.08 2.87 2.01 1.36 0.75
ave. coll’tors/col. auth 3.92 3.33 2.79 2.42 2.14 1.74
ave. coll’tions/col. auth 7.52 6.00 4.77 4.07 3.50 2.65

Table 1. Cumulative data, by decade; integer figures in thousands

Perhaps most striking is the increasing tendency to collaborate. Whereas in the 1940s
and 1950s, only one paper in nine was joint work, and papers with more than two authors
were vitually unheard of, by the 1990s only half the papers being published were solo
ventures, and one in eight had more than two authors. In those early years, less than half
of all mathematicians had ever written a joint paper, whereas four fifths of mathematicians
who published in the 1990s had published at least one joint work in that decade. The
average number of collaborators for an author has also grown dramatically, from less than
one if we close the books in 1959, to nearly three if we look at the entire database.

If we look just at the papers in the late 1990s (the last 95,000 papers in our database,
or about two years’ worth), then we find that the mean number of authors per paper has
increased to 1.71 (standard deviation 1.90), with 49% of the papers by a single author,
35% by two authors, 13% by three authors, and 3% by four or more authors, an increase
in collaboration even over the 1990s as a whole.

§6. Open Questions and Directions for Future Work

Using the data in MR, one can look at other questions as well. For example, it would
be very interesting to look at the bipartite graph Bmath itself and study such things as
the numbers of papers mathematicians write, and when in their careers they write them;
or turn the tables and look at the “collaboration graph” of papers, rather than authors.
We can also analyze the subgraphs of Cmath restricted to various branches of mathemat-
ics or specific subjects. In what qualitative and quantitative ways, for example, does
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90s only 80s only 70s only 60s only 50s only 40s only
number of papers 587 439 294 168 80 30
number of authors 192 144 97 51 24 10
ave. authors/paper 1.63 1.45 1.33 1.23 1.16 1.10
s.d. authors/paper 1.82 1.63 1.48 1.35 1.26 0.36
1-auth papers 54% 66% 73% 81% 87% 91%
2-auth papers 33% 27% 22% 16% 11% 8%
3-auth papers 10% 6% 4% 2% 2% 1%
> 3-auth papers 3% 1% 1% 1% 0% 0%
ave. papers/author 4.97 4.43 4.03 4.05 3.84 3.41
s.d. papers/author 8.31 6.91 6.15 6.60 6.73 5.70
collaborating authors 155 104 62 27 9 3
fraction of all authors 81% 72% 64% 52% 41% 28%
ave. collaborators/auth 2.84 2.16 1.62 1.18 0.84 0.49
ave. collaborations/auth 5.14 3.66 2.62 1.90 1.34 0.75
ave. coll’tors/col. auth 3.51 2.99 2.55 2.25 2.08 1.74
ave. coll’tions/col. auth 6.35 5.06 4.11 3.64 3.31 2.65

Table 2. Data for each decade; integer figures in thousands

the subgraph C05 of Cmath, in which only those papers are considered whose primary
mathematics subject classification [22] is “05 Combinatorics” (which includes enumerative
combinatorics, designs and configurations, graph theory, extremal combinatorics, and al-
gebraic combinatorics), differ from all of Cmath? We conjecture that the publishing and
collaboration habits strongly depend on subfield.
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• Read widely & between the lines

• Go to seminars & imagine questions

• Attend conferences & sharpen your interests

• Set up a reading group in areas that interest you

• Find others willing to talk
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Next Steps

• Ask questions 
To understand 
To explore 
boundaries
To clarify echoes

• Talk to someone
sounding-board
reality check
to get ideas

• Find team players
Common interests
Collegiality
Confidence

• Give talks
Across institutions
Across countries
Across fields
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Basic Skill Set

• Self reflection

• Ability to listen

• Energy

• Openness

• Passion & commitment

• Fearlessness

• Taking the first step

• Diplomacy

• Caring about others

• Collegiality

• Trust

• Looking after yourself
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Success
• Relentlessly pursue the questions & directions you believe 

in

• Work on difficult problems but find some accessible 
directions that reach others

• Publish

• Give accessible talks 

• Give praise where it is due

• Criticise, but not defensively

• Be open but not naive

• Fight for your rights



International 
Collaborations

• Travel, travel, travel

• Talk often, at conferences, by phone, over 
skype, by email, ...

• Map out plans, priorities & goals

• Remain passionate ...


