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Funding agencies seeking to maximize welfare (social utility function) of limited budget

• Proposals intellectually sophisticated and requiring specialized knowledge

• Appoint a committee of peer reviewers, assuming their domain expertise provides informal advantages

• Heterogeneity regarding domain expertise

RESEARCH QUESTIONS

• Are evaluations predictive of outcomes (generally)? No

• Are experts’ evaluations predictive of actual outcomes? Only if reviewer has high domain expertise

• Are experts’ evaluations accurate? No, experts are biased in favor of their domain

• What errors do they make? Experts more accurate when they say “no” than when they say “yes”

Reviewers’ evaluations
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Are peer review opinions predictive?
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Lack empirical evidence on expertise

Reasons:

- Final aggregated scores

- Anonymized 

- Non independent (post-discussion)

Peer review generally has weak predictive power
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Expertise 
Technical and scientific 
competencies on the specific 
domain of the proposal under 
evaluation.

For each reviewer-application pair
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Compare predictions to actual 
outcomes after funding
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2 MODELS:

1. PREDICTIVENESS. Do scores predict outcomes

2. ACCURACY. Investigate prediction errors (distance prediction – actual)

Moderation effects of REVIEWERS’ DOMAIN EXPERTISE
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Information processing

Expertise based on long-term memory that can be 
retrieved at need (Cyert and March 1963; Chase & 
Simon, 1973; Simon 1978, 1979).

• Recall knowledge in a reliable way (Lord and 
Maher 1990; Simon 1978)

• Identify/ focus on relevant cues, even if non-
salient (Fiske, Kinder, and Larter 1983; 
McKeithen et al. 1981).

• Chunk problems in subunits that can be solved 
(Chi, Feltovich, and Glaser 1981a; Ericsson and 
Kintsch 1995)

• Metacognitive skills. Scrutinize validity of 
knowledge presented as factual (Alter and 
Oppenheimer 2007; Pintrich 2002).

The value     

Social psychology
• Experts affected by cognitive biases (Camerer 

and Johnson 1991; Cooke 1991; Kahneman and 
Klein 2009) and generally overconfident

• Influenced by extraneous factors (Danziger, 
Levav, and Avnaim-Pesso 2011; Dushnitsky and 
Sarkar 2022; Hirshleifer and Shumway 2003; 
Kahneman and Klein 2009)

Forecasting 
• Experts generally overconfident (Cooke, 1991; 

Ben-David et al. , 2013; Bradley, 1981)
• Superforecasters not identifiable ex-ante 

(Mellers et al. , 2015; Tetlock, 2017; Tetlock and 
Gardner, 2015)

The value         ..and fallacy of expertise
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2012-2018 applications (accepted & rejected) with application content

16,636 evaluations (application-score pairs) of which

5,769 evaluations of application funded

Individual evaluation scores

Publication records of 75 panelists until the year of review

Domain expertise (reviewer-application)
  Reviewers’ publications  ßà  Title+summary of applications
  Word embedding (SCIBERT)
  Cosine similarity [reviewers’s expertise] ßà [proposal]

Sample: NNF funding

1 2 3 4 5
Excellent Poor
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1. Measuring post-funding outcomes of research
• Only items that reference grant (www.dimensions.ai)
• 4 different outcomes (min 5y after funding): Publications, citations, FCR and altmetric (influence)

2. Identification of expertise
• Expertise potentially correlated to prediction difficulty. 

       E.g., applications in mainstream areas easier to predict and more likely to be scored by expert. 
 Or experts may be in mainstream because they are better forecasters.

• Reviewers fixed effects

3. Sample-selection bias (outcomes observable only for funded proposals)
• 2-stage Heckman-correction. 1st: selection into sample. 2°: outcome

3 methodological problems
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Sample selection / exclusion restriction

12/25

Evaluators = paid panel committee members

Receive applications to score from multiple calls

Limited ability to affect workload. Exogenous variation. 

Workload = exclusion restriction

Heavier workload makes scores/opinions more noisy,
without affecting project outcomes.

Workload:    mean= 72.7 
SD= 41.8
min= 1
max= 189
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Predictiveness         [SELECTION]

Scores predict selection for funding

Workload predicts selection

Experts’ carry more weight 

Proposals evaluated by experts 
more likely to be funded
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Scores NOT/WEAKLY predictive of 
outcomes

Lambda confirms need of 
Heckman correction

Continuous variable and binary 
variable: (75^ percentile) 

Expertise moderates the 
predictive power of the scores for 
all outcomes.

Predictiveness         [SELECTION]
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1 st.dev. increase in experts’ score 
assigned associated with 

20% fewer publications

62% fewer citations

48% lower FCR 

43% lower public influence.

Predictiveness contingent on 
expertise!

Predictiveness         [SELECTION]
Magnitude
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Reviewers with prestigius 
publications are also more 
influential in funding decisions.

 

But no predictive power!

Predictiveness         [SELECTION]
Top scholars/ scientific prestige

RESEARCH  PRESTIGE
not a substitute of 
EXPERTISE 
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Accuracy (prediction errors)

1 2 3 4 5

1 2 3 4 5

Abs. Error =|1|

Andola Stanaj

Absolute error =
= | actual_rankjk – pre-funding_rankji|
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à Expert’s errors are larger for good scores 
and smaller for bad scores (biased?)

à Non-experts’ errors are volatile (random?)

Accuracy (prediction errors) 
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Negative moderation effect expertise X score 

à the prediction errors of experts are 
smaller for worst scores (high score 
indicate negative opinion).

Domain experts make larger absolute errors 
than non-experts

Accuracy (prediction errors) 
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• OLS instead of the Heckman two-stage models. 

• Poisson or Negative Binomial to model outcome variables

• Different thresholds of cosine similarity for expert evaluators (70th, 80th and 90th perc. cosine similarity. 

• Add supplementary control variables, such as the number of evaluators per application, or evaluators’ 
research productivity, measured by their publication counts before the application date. 

• Quadratic error (Davis-Stober et al. 2014), instead of the absolute error, in models of accuracy

Robustness
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• Predictive validity of evaluations contingent on reviewers’ expertise. 
• Specialized domain expertise needed (>=75^ percentile)
• Experts more influential in funding decisions: expertise carries weight
• Scientific excellence not a substitute for expertise: prestigious scholars more influential, but not predictive

• Experts not very accurate: make large prediction errors
• Errors not randomly-distributed across the scale (biased)
• Experts are accurate when giving negative evaluations
• Inaccurate when giving positive evaluations

• Mechanisms?
• No evidence that experts prioritize more novel, more volatile projects (if anything they are conservative)
• Overestimate gains in their domain (in good faith)?
• Confirmation bias?
• Strategic behaviour?

Conclusions 
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