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Credibility of empirical results
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Before you start: 

Do you think that published empirical studies are credible?

Why (not)?

[Note down your thoughts before watching the following videos.]
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Credibility of published studies: 

Grievance studies
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Source: https://www.youtube.com/watch?v=kVk9a5Jcd1k

https://en.wikipedia.org/wiki/Grievance_studies_affair


Credibility of published studies and empirica results: 

publication pressure and p-values
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Source: https://www.youtube.com/watch?v=42QuXLucH3Q



Credibility of published research findings: 

Reasons for false findings
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Source: https://doi.org/10.1371/journal.pmed.0020124

https://en.wikipedia.org/wiki/Why_Most_Published_Research_Findings_Are_False
https://doi.org/10.1371/journal.pmed.0020124


Credibility (1/2)

• Issue of credibility 

– Even published scientific articles may be politically biased or follow trends in opinion

– There is no 100 % certainty about the ‘true’, optimal model 

– Researchers, somewhat arbitrarily, specify the empirical model 

– Model specification influences results

– Significance, effect strength, and innovation of results determine likelihood of getting published
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Credibility (2/2)

• High costs of not getting published in academic careers

– Likelihood of advancing in your academic career depends on citations, number of publications, 

number of job offers etc.

– Likelihood of getting published and cited is higher with statistically significant and positive 

findings (publication bias and exceptions)

• The tricky question is how to incentivize researchers not to engage in p-hacking, 

suppression of unfavorable findings etc.?

– Somewhat comparable (except for health outcomes): how to incentivize top athletes to refrain 

from doping?
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6573059/
https://www.vox.com/future-perfect/2019/5/17/18624812/publication-bias-economics-journal


Thought experiment

Imagine the following scenario: 

Your lifetime income depends on a hypothetical exam at university. 

The probability of detection is low. 

Would you cheat?

[And yes, there are cases of scientific misconduct in academia.]
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https://en.wikipedia.org/wiki/List_of_scientific_misconduct_incidents


Validity of data
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Source: https://onlinelibrary.wiley.com/doi/abs/10.1111/1911-3846.12220



Validity of data
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Correct attribution of sources
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• Please note that not only ‘obvious’ case 

of misconduct such as making up data 

makes research uncredible. 

• Also, incorrect attribution of sources, 

regardless of whether this happens on 

purpose or through careless citation, is

taken seriously.

Source: https://www.tandfonline.com/doi/full/10.1080/14782804.2019.1691822



Correct attribution of sources
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Source: http://retractionwatch.com/2019/11/25/political-science-prof-up-to-five-retractions-
for-plagiarism/



Correct attribution of sources during your studies
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The importance of correct attribution of sources holds for any scientific work, starting with assignments 

written during undergraduate studies. Please see university law (Universitätsgesetz 2002) for more 

information concerning your studies: 

Source: https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20002128



Correct attribution of sources
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• It is your responsibility to inform yourself online about rules of citation! 

– https://www.wu.ac.at/studierende/mein-studium/bachelorguide/lv-und-

pruefungsinfos/plagiate-neu

– https://learn.wu.ac.at/open/fit4research/jus_zitieren

– https://oeh-wu.at/service/tools/oeh-wu-plagiatscheck

– https://www.plagiarism.org/

https://www.wu.ac.at/studierende/mein-studium/bachelorguide/lv-und-pruefungsinfos/plagiate-neu
https://learn.wu.ac.at/open/fit4research/jus_zitieren
https://www.plagiarism.org/
https://www.plagiarism.org/


Motivation and definition of robustness tests
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Why should researchers conduct a robustness check?

[Note down your own definition and compare.]
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What’s the point? 
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Source: https://statmodeling.stat.columbia.edu/2017/11/29/whats-point-robustness-check/



A regression analysis provides unbiased results if … 

• the sample is representative of the population

• all relevant factors are correctly conceptualized and operationalized

• all variables are correctly measured

• measurement error, if any, is unsystematic

• the set of explanatory variables included in your model is correct (no irrelevant variable included, no 

relevant variable excluded)

• the functional form of the effect of x on y is correctly specified

• heterogeneity of cases and conditionalities among factors is either absent or correctly specified

• structural change is either absent or correctly specified

• the dynamics of effects are correctly specified, and

• spatial dependence is correctly specified
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Why robustness tests?

• Researchers simplify events and make assumptions

• Researchers conduct empirical analyses in the presence of model uncertainty

– For instance, they assume that their indicator of democracy has high concept validity.

• Since model misspecification is likely and personal bias could occur, researchers attempt to 

reduce uncertainty about their findings

• Conducting robustness tests allows comparing a baseline model to plausible alternative 

model specifications
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From the Q&As
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http://www.polsci.org/pluemper/6qa.pdf


What does ‘robustness’ mean?
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[Please take a minute now to note down your definition before you continue.] 
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What does ‘robustness’ mean?

According to Wikipedia:

“Robustness is the property of being strong and healthy in constitution. When it is transposed into a

system, it refers to the ability of tolerating perturbations that might affect the system’s functional body.

In the same line robustness can be defined as "the ability of a system to resist change without adapting

its initial stable configuration".”

-> In a broad sense of the term, robustness in quantitative studies is about ‘changes’ and the ‘ability to

resist these changes’
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https://en.wikipedia.org/wiki/Robustness


Read Neumayer and Plümper (2020, 

pp.3-5) and compare these concepts

with your notes!

This article is available at 

http://dx.doi.org/10.2139/ssrn.3513805 

Research Designs

Self-study exercise
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https://dx.doi.org/10.2139/ssrn.3513805


No uniform definition of robustness

• In the literature, robustness has been defined in different ways:

– as same sign and significance (Leamer)

– as weighted average effect (Bayesian and Frequentist Model Averaging)

– as effect stability (Neumayer and Plümper 2017)
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Robustness tests in practice
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How to conduct a robustness test

• Estimate your baseline model 

• Choose one robustness test at a time and apply this one

– Example: Exchange one proxy variable in the baseline model with another one

• Compare this result to the baseline model
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Choosing appropriate robustness tests

• Researchers conduct robustness tests because of model uncertainty

• In order to carry out a robustness check, researchers need to answer three questions: 

1. Where does model uncertainty come from?

2. What is the nature of the problem? Why could results be unbiased here? 

3. How can robustness be computed given this problem? 
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Robustness tests in quantitative studies

• In practice, researchers often change one or sometimes more model specification 

assumptions and replace them with an alternative assumption (model variation)

– Examples: change in set of regressors, change in functional form, change in 

operationalization, or by adding or subtracting cases

– Advantages: easy to motivate, easy to interpret, easy to imply

– Weaknesses: low power and very overused

• Other tests may have a higher power, but are computationally costly (large N needed) or 

may be difficult to interpret
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From the Q&As

Research Designs

-> Keep in mind that there is more than one possible robustness test. 
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Issues and potential robustness tests

(see Neumayer and Plümper, 2017)

• Potentially no representative sample

• Inaccurate conceptualization or 

operationalization

• Measurement error in variables
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• e.g. Bootstrap test, Jackknife test, outlier 

elimination test, Stratification test, Multiple 

imputation test (if missing values are the issue)

• e.g., alternative proxy test, principal component 

test, changing the scale of a variable (rescaling 

test), randomized component test

• Artificial measurement error test (see Plümper

and Neumayer, 2009)
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https://www.sciencedirect.com/science/article/pii/S0305750X08001964


Issues and potential robustness tests

(see Neumayer and Plümper, 2017)

• Issues with explanatory variables 

• Incorrect functional form

• Structural change existent but not modelled

• Potential interaction terms not modelled
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• Add or remove explanatory variables, between 

variation test, groupwise FE test (i.e. include 

group dummies for similar cases), add spatial 

error variable as a test 

• Estimate a higher-degree polynomial model, 

structural break test (dummy for variables 

with a pre-defined threshold)

• Add plausible interaction terms
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Issues and potential robustness tests

(see Neumayer and Plümper, 2017)

• Temporal dynamics existent but not 

modelled

• Spatial dependence existent but not 

modelled
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• Temporal aggregation test (i.e. changing definition 

of time periods), effect onset test (i.e. changing 

assumptions about lags and leads), effect duration 

test (i.e. changing assumptions about duration of 

effects), temporal effect strength (e.g. time²)

• Spatial error test, spatial specification test, 

alternative connectivity test (e.g. using a different 

variable as the channel of spatial dependence), 

connectivity functional form test (e.g. changing 

the functional form of the channel)
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Examples
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Robustness tests in quantitative studies
Examples

Here: Groupwise FE tests and temporal dynamics tests 

to examine whether effects are regionally different or 

follow temporal patterns. 
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https://doi.org/10.1017/S0003055403000534


Robustness tests in quantitative studies
Examples
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Source: https://doi.org/10.1177/0022002719826115

https://journals.sagepub.com/doi/10.1177/0022002719826115
https://doi.org/10.1177%2F0022002719826115


• Now it’s your turn: open a literature database of your choice (e.g. Web of Science)!

• Search any article of your choice, which conducts a regression analysis!

• Read the article carefully and answer the following questions for yourself:

– What is the main research question of the article?

– Which type of robustness tests were carried out in the study?

– What is the reason why these robustness tests have been carried out?
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Self-study exercise
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Limits of robustness tests
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Limits of robustness tests

• Awareness to bias, thoughtfully selecting and conducting robustness tests require 

methodological training of researchers

• Just because your empirical results are robust to changes in assumptions does not mean 

that your model is ‘optimal’ or you have found the ‘true’ effect

• Yet, robustness tests offer the currently most promising answer to model uncertainty
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• Credits: transparencies from Thomas Plümper’s robustness course 

– For additional material, please see http://www.polsci.org/robustness/
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