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Strategy and Firm Performance

“Performance improvement is at the heart of strategic 
management” (Venkatraman and Ramanujam, 1986). 

“Understanding persistent heterogeneity in firm 
performance is, perhaps, the central objective in the field of 
strategy” (Gans and Ryall, 2017).

“Explaining organizational performance is at the heart of the 
strategy literature” (Wibbens and Siggelkow, 2020).



Motivation for this research

𝑁𝑒𝑡 𝑖𝑛𝑐𝑜𝑚𝑒
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Many performance measures are 

ratios, and ratios are problematic 

in statistical models.



Ratios in OLS Models
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Problems with Ratios

• “Empirical researchers love ratios—statisticians 

loathe them” (Jasienski and Bazzaz, 1999: 321).

• “A ratio is seductively simple. There is just one 

problem: the analysis of a ratio is complex” 

(Curran-Everett, 2013: p. 213).



Pearson (1896) Noted 

Problems with Ratios

𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑉𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛(𝑉) =
𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛

𝑀𝑒𝑎𝑛



CVs in Strategy Research



Why Do We Use Ratios?

Kronmal (1993, p. 391)

“Everyone else uses a 
ratio”

“The ratio may provide 
a better model”

“Ratios are simpler”

“The ratio is the natural 
quantity of interest”

“Sounds like what one 
hears from a teenager 
to justify particularly 
noxious behavior.”



Simulations

• Generated 1,000 observations of independent, 

control, and dependent variables. Correlations 

between IVs set to .125, and correlations 

between IVs and DV set to .15. 

• Manipulated the CVs by keeping the variances 

constant but altering the mean of the 

denominator. 



Examples of OLS models we examined

𝑦 = 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑧
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When the DV is a Ratio and CV Changes



Ratios: A Summary

• Ratios are great for benchmarking purposes.

• Ratios in statistical models, regardless of whether they 

are used as DVs, IVs, or controls, produce inconsistent 

results (both Bs and SEs). 

• In contrast, using a denominator as a control variable 

instead produced consistent results. 

• Our study only examined denominators. Numerators 

make these issues even more complex.



Academics are addicted to ROA. 

Executives are not. 



ROA: An Academic Favorite

• In one of the earliest strategic management publications, 

Lenz (1980, p. 214) suggested that ROA “is a relatively

comprehensive measure that is widely used as a 

performance objective by industry executives.”

• Since that time, ROA has become the most popular ratio 

to operationalize firm performance (Bromiley & Harris, 

2014; Wibbens & Siggelkow, 2020).



Academics and ROA



Do executives agree?



Executives and Firm Performance: 10Ks



Robustness Tests

• Similar results regardless of performance

• Results similar over time (2010-2019)

• Similar results across industry categories

• Similar results for proxy statements

• Similar results for earnings call transcripts



Ratios and non-ratios are not 

even close to being the same. 



Correlations 



Rankings Of Top Performers

• NI top performers: 

Apple, Microsoft, 

Berkshire Hathaway, 

Alphabet, and Exxon

• ROA top performers: 

Cboe Global Markets,

Domino’s, Antero 

Midstream, and Factset

• Only 6 companies 

appeared in top 50 of 

both lists



A Question to Consider

What are the implications of research that focuses 

on the performance effects of executive decision 

making when the research relies largely on 

measures of performance that are generally 

uncorrelated with the performance measures that 

executives seem to utilize and care about? 



Performance measures are 

extremely non-normal. 



Non-Normality: Skewness and Kurtosis



Bell-Shaped?



Non-Normality Depends on Sub-Sampling



Commonly used techniques to 

resolve non-normality are not 

very effective. 



Simulations: Skewness and Kurtosis

• OLS

• Transformations

– Winsorizing

– Log

– Inverse hyperbolic sine

• Robust SEs

• Bootstrapping

• Quantile regression



Quantile Regression and Standard Errors



Conclusions

• Strategy research is largely addicted to ratios, which 

present statistical issues.

• Executives seem to rely on non-ratios.

• Firm performance measures are extremely non-normal. 

This extreme non-normality changes based on measures 

and samples.

• Ratios are more non-normal than non-ratios.

• Quantile regression can help deal with such non-

normality.



Recommendations

• Avoid ratios and use unscaled measures.

• Increase the use of quantile regression to 

address non-normality.

• Warning: Beware of multicollinearity. 



Questions?
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