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Introduction



Question

How does Sharif University evaluates researchers that apply for
academic position?
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Why Evaluating Researchers

Universities and academic institutes have several decisions to make:

• Hiring decisions
• Promotion
• Salary decisions
• Performance reviews
• Allocation of research resources
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Do Metrics Matter?[1]

Figure 1: Nature poll results from 150 readers in 2000, from: Abbott, Alison,
et al. ”Metrics: Do metrics matter?.” Nature News 465.7300 (2010): 860-862.
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Metrics Side Effects

Figure 2: Some of readers opinions about how metrics affect their
behaviour, from: Abbott, Alison, et al. ”Metrics: Do metrics matter?.” Nature
News 465.7300 (2010): 860-862.
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Literature Review



Sinatra et al. 2016

Quantifying the evolution of individual scientific impact [2]
A quantitative model, which systematically untangles the role of
productivity and luck in each scientific career.
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Observation: Random Impact Rule

Figure 3: Visualizing the evolution of individual scientific impact, from:
kimalbrecht.com

Highest-impact work can be, with the same probability, anywhere in
the sequence of papers published by a scientist.
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R Model

Figure 4: c10 and N distribution and best log-normal fit, from: Sinatra,
Roberta, et al. ”Quantifying the evolution of individual scientific impact.”
Science 354.6312 (2016): aaf5239.

Assume that each scientist publishes a sequence of papers whose
impact is randomly chosen from the same impact distribution P(c10).
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Problems with R Model

Figure 5: Citations of the highest-impact paper,c10 ,versus the number of
publications N during a scientist’s career, from: Sinatra, Roberta, et al.
”Quantifying the evolution of individual scientific impact.” Science 354.6312
(2016): aaf5239.

Problem 1
Productivity alone begets success

9



Problems with R Model (contd.)

Figure 6: log(c∗10) vs < log(ĉ∗10) > , from: Sinatra, Roberta, et al. ”Quantifying
the evolution of individual scientific impact.” Science 354.6312 (2016):
aaf5239.

Problem 2
Divergent impact: The higher the average impact of a scientist’s
publications without the most-cited publication < log(c∗10) > , the
higher the impact of the most-cited paper, log(c∗10).
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Q Model

Figure 7: Citation distribution of authors with same productivity, , from:
Sinatra, Roberta, et al. ”Quantifying the evolution of individual scientific
impact.” Science 354.6312 (2016): aaf5239.

With the same productivity authors have different citation
distributions.

Introducing equation:
c10,ia = Qipa, (1) 11



Q Model (contd.)

Figure 8: Universal behaviour after rescaling by q, , from: Sinatra, Roberta, et
al. ”Quantifying the evolution of individual scientific impact.” Science
354.6312 (2016): aaf5239.
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Dataset



DBLP Summery

Table 1: Dataset summery

Papers 3,079,007
Citations 25,166,994
Authors 1,766,547

With fields for each paper:

• Authors
• Abstract
• Venue
• Publish year
• References
• DBLP ID
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Document Sample

Figure 9: Document sample
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Observations



Test Sinatra et al. Observations

(a) Sinatra et al. (b) DBLP

Figure 10: Distribution of the highest-impact paper
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Observation

Figure 11: Quality distribution of authors cited papers with around 1000 c10
that published in 2000
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Method



Q Model Problem

In Q model all paper citations count the same while if an author with
more quality cites a paper we could value that citation more than a
citation from low rank author.
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Method

1. Set initial author qualities (Q) to 1
2. For each paper calculate v1, as average author qualities
3. For each paper calculate v2, with summing v1 of papers that cite
this paper

4. For each author, calculate Q with Sinatra et al. equation for Q
values using papers v2.

5. While Q changing is not stable go to 2
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Results



Practical Convergance

Figure 12: L1 distance of each iteration author qualities to previous iteration
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Ranking change

Figure 13: Ranks after Iterative refinement vs before it
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Self Citing Authors

Figure 14: How our ranking, changes position of authors with different ratio
of recieved self citations.
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Questions?
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