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            Abstract
The role of mentorship in protégé performance is a matter of importance to academic, business and governmental organizations. Although the benefits of mentorship for protégés, mentors and their organizations are apparent1,2,3,4,5,6,7,8,9, the extent to which protégés mimic their mentors’ career choices and acquire their mentorship skills is unclear10,11,12,13,14,15,16. The importance of a science, technology, engineering and mathematics workforce to economic growth and the role of effective mentorship in maintaining a ‘healthy’ such workforce demand the study of the role of mentorship in academia. Here we investigate one aspect of mentor emulation by studying mentorship fecundity—the number of protégés a mentor trains—using data from the Mathematics Genealogy Project17, which tracks the mentorship record of thousands of mathematicians over several centuries. We demonstrate that fecundity among academic mathematicians is correlated with other measures of academic success. We also find that the average fecundity of mentors remains stable over 60 years of recorded mentorship. We further discover three significant correlations in mentorship fecundity. First, mentors with low mentorship fecundities train protégés that go on to have mentorship fecundities 37% higher than expected. Second, in the first third of their careers, mentors with high fecundities train protégés that go on to have fecundities 29% higher than expected. Finally, in the last third of their careers, mentors with high fecundities train protégés that go on to have fecundities 31% lower than expected.
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                    Figure 1: 
                        Relationship between mentorship fecundity and other performance metrics.
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Figure 2: 
                        Evolution of the fecundity distribution.
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Figure 3: 
                        Branching process null models.
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Figure 4: 
                        Effect of age difference between mentor and protégé, 
                        t
                        
                        c
                         − 
                        t
                        
                        p
                        , on protégé fecundity.
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Mathematical mentors: leading by example
It is clear that mentors, in academia and elsewhere, influence the future success of their protégés, but it is unclear to what extent they influence future mentorship skills and career choices of their protégés. The records of the Mathematics Genealogy Project, which track the careers of 114,666 mathematicians since 1637, provide a data set with sufficient detail for those questions to be addressed. Malmgren et al. determine that career success of academic mathematicians was correlated with how many protégés they mentored, and the protégés of mentors with small trainee pools went on to have significantly larger than expected mentorship pools themselves.
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