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“You can be successful at any age”

Sinatra R, Wang D, Deville P, Song C, Barabási A-L (2016) Quantifying the evolution of individual scientific impact. Science



Science policy problem: The success of young
scholars

According to FKA survey:
Wage problems: The salary isn’t enough without research scholarships

How can you obtain research scholarships?

• How will someone be a successful researcher?
• What does help a young researcher to have high citation impact?



Research collaborations are more and more important

Wuchty S, Jones BF, Uzzi B(2007) The increasing dominance of teams in production of knowledge. Science

• Creating new knowledge instead of little science, big science became usual (de Solla Price, 1979)
• The number of co-authored papers and the average number of authors per paper increased (Beaver, 

2001, Glänzel & Schubert 2004, Wuchty et al., 2007)
• The unit of creating new knowledge is the research group instead of a single author (Ziman, 1994)



Example1: Diversity in Hungarian movies’ collaboration
networks

Juhász S, Tóth G, Lengyel B (2019) PLOS ONE, forthcoming



Example 2: Diverse and cohesive interaction in inventor
networks

Citation growth
Inventor quality and Transitivity 4.116***

(1.130)
Inventor quality and average path
length

-0.097

(0.078)
Brokering and transitivity 1.440**

(0.626)
Brokering and average path length -0.157***

(0.032)
Brokering 0.980***

(0.242)
adj. R-sq 0.279
N 95,788

Tóth G, Lengyel B (2019) The Journal of Technology Transfer, forthcoming



Cohesive versus diverse collaboration patterns

• Diverse networks: 
• Reach various knowledge
• Easier to combine ideas

• Cohesive networks:
• Faster and more efficient knowledge transfer
• Easier to reach and to learn complex knowledge

Aral S (2016) The future of weak ties. American Journal of Sociology



Alternative hypotheses

H1: Diverse networks help young scholars to reach high citation impact
• New and innovative ideas
• Contacts in many communities

H2: Cohesive networks help young scholars to reach high citation
impact

• Expert skills
• Strong embeddedness in the community



Data
www.doktori.hu
16,151 PhD 
holders in 2017
- Researcher ID
- Title of thesis
- Year of defence
- Research area of 

doctoral school
- Name of 

supervisor

www.mtmt.hu
We can identify 9,415
PhD holders in MTMT 
database
They have 272,954 
publications
- Authors ID and Co-

authors author ID
- Year of publications
- Name of journals
- Citation number in

2017

Web of Science
- Reach better

impact
measures

- Identify foreign
co-authors and 
esspecially their
publications



Data 2
• Second download from MTMT database in 2020.
• Contains:

• PhD holders’ publications
• PhD holders’ co-authors’ publications

• Summary: via articles between 1990-2018
• 41,110 authors who are registered in MTMT database
• 1,057,977 articles



Number of PhD holders and their publications

Number of PhD defenders between 1993-2017 Number of publications between 1990-2018



Ego

Collaboration network and explanatory variable
• Network transformation from co-authorship network

Paper 1 -> Ego + A + B
Paper 2 -> Ego + B + C + D
Paper 3 -> Ego + A + F
Paper 4 -> Ego + A + E

• Weighted growing network (year by year)
• Network indicators were counted every year to every PhD 

holder
in 2-step weighted Ego networks:

• Degree
• Global clustering (with and withouth the Ego)
• Burst’s constraint
• Density (with and without the ego)
• Betweenness centrality

• High global clustering, high constraint and high density value
indicates a cohesive network sturcture where the Ego’s co-
authors collaborate each other.



OLS specification and control variables

𝐻𝐼𝑉௧ା଼

= 𝛼 + 𝛽ଵ 𝐻𝐼𝑉௧ + 𝛽ଶ  𝐷𝐸𝐺௧ + 𝛽ଷ 𝐺𝐶𝐿𝑈𝑆௧ + 𝛽ସ (𝐷𝐸𝐺௧ × 𝐺𝐶𝐿𝑈𝑆௧) + 𝛽ହ 𝑃𝐴𝑃௧

+ 𝛽଺ 𝑃𝐴𝑃௧ା଼ + 𝐷௧ + 𝐷𝐼𝑆𝐶 +  𝜀

𝐻𝐼𝑉௧ା଼

= 𝛼 + 𝛽ଵ 𝐻𝐼𝑉௧ + 𝛽ଶ  𝐷𝐸𝐺௧ + 𝛽ଷ 𝐺𝐶𝐿𝑈𝑆௧ + 𝛽ସ (𝐷𝐸𝐺௧ × 𝐺𝐶𝐿𝑈𝑆௧)

+  𝛽ହ  ∆ 𝐷𝐸𝐺௧ା௨ +  𝛽଺ ∆ 𝐺𝐶𝐿𝑈𝑆௧ା௨ +  𝛽଻ 𝑃𝐴𝑃௧ + 𝛽଼ 𝑃𝐴𝑃௧ା଼ + 𝐷௧ + 𝐷𝐼𝑆𝐶 +  𝜀
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Conclusion

• The recognition of tender age researchers is mainly determined by
the quality of the publications created during and near after PhD 
study years

• Instead of study years, it is more important to publish after obtaining
a PhD degree

• During PhD study years and the next few years after obtaining a PhD 
degree, cohesive collaboration networks tend to facilitate success
(H2)



Limitations and future plans

• We see only co-author who are registered in MTMT database, so we
can’t see foreign co-authors.

• Using raw citation numbers.

• What is the role of the supervisor?
• What is the role of foreign co-authors?
• Do researchers have a connection to „important” authors? – using

other network indicators
• What are the PhD holders’ geographical mobility like? 



Thank you!

Zsófia Vida, István Péter Járay, Balázs Lengyel, Sándor Soós

vida.zsofia@konyvtar.mta.hu
istvanpeterjaray@gmail.com
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