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Big data everywhere

* Big data (BD) and Al have enormous potential to enhance our understanding of a wide range of
phenomena.

* Despite the hope among scientists, policy makers and managers for more effective decisions, BD has
not yet delivered on its promise of more ‘rational’ and data-driven management:

* Too much focus on the data and less on the business context/problem (De Langhe & Puntoni 2024)
* General overconfidence in BD techniques and capabilities (e.g., less is more by Gigerenzer)

* Biases in the (training data) and algorithms

» Different ways/perspectives on data handling/analyzing procedures

* Reflexivity — previous policies will impact the data generating process
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Advocacy bias

» The biggest source of big data accuracy problems are advocacy biases of scholars and
practitioners.

« Advocacy bias is defined by a researcher’s devotion to a status quo changing ‘good cause’

» Big data techniques may lead to a conscious or subconscious desire to use big data to
generate cause affirming forecasts (and ignore or suppress cause falsifying data and
analyses).

« This practice is bad for research (e.g., b/c of advocay bias); may harm the credibility of
management research.

CCCCCCCCCC
..........

LEFMD o By ASSOCIATION
I BI | BN ancss “rous <@ AVBA



Existing research is inadequate to address societal crises

Humanity faces several deep crises that current management theory cannot address,
handle (partly b/c of complicity in these)

*  We need new management theory which isn’t merely an incremental addition to existing
theory—management theory needs to be "reset.”

« Often added: As scholars, we should embrace activism (as the new theory must be
”performative”).

« This thinking has moved from the fringe to the mainstream in management research—
endorsed by leading scholars, captured leading journals, highlighted by the leading
associations.
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So, world-bettering activism is called for o s
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What do scholars think?

For your most recent publication, how important to you are each of the ° Societal impact iS Valued most -in |nd-ia
following? ¢
(n=6,001) followed by the U.S. and Europe.
W Extremely important W Very important B Moderately important
Slightly important W Not at all important

» It is seen as highly significant in social
sciences and medicine.

That the paper is read by your peers

» Young researchers prioritize societal
Tht th paper ecevs atonsin e %l impact more than older counterparts.

» Public funding often motivates
researchers to focus on impact.

That the research has societal

impact beyond academia

4%

EEEEEEEEEE
..........

I BI I Source: Springer survey on SDG impact



BI]

Shifting Confidence in Higher Education Among Demographic Groups, 2015-2023

% of US. adults with "a great deal" or "quite a lot" of confidence in higher education
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Four quadrants: Mapping the limits of statistics

Limited payoff Payoff matters
(true or false)

Normal distribution Known-knowns Known-unknowns

Things we are aware of and Things we are aware of but do not

understand understand

Domain of risk: Stats work:

Dice, casino bets. Life expectancy, credit scores
Fat-tail or unknown Unknown-knowns Unknown-unknowns
distribution .

Things we understand but are not  Things we are not aware of and do

aware of not understand

Modeling works: Black swans:

SAT scores Climate modeling

adapted from Taleb 2007, 2008
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Scale-Free Causes of Power Laws in Organizations (adapted from Andirani & McKelvey 2009)

Ratio imbalances

Multiple distributions

Positive feedback

Contextual effects

|BI|

Surface-volume law
Random walk

Hierarchical modularity
Event bursts

Combination theory
Interactive breakage theory
Interacting fractals

Least effort

Preferential attachment
Spontaneous order creation
Irregularity generated gradietns
Phase transition

Contagion bursts
Self-organized criticality

Niche proliferation

] {_ EFMD

AACSB “ EqQuis

nnnnnnnnnn

& AMBA



We often think complexification helps...

Article

People systematically overlook subtractive
changes

https://doLorg/10.1038/s41586-021-03380-y  Gabrlelle S. Adams****, Benjamin A. Converse™***, Andrew H. Hales"* & Leldy E. Klotz™*
Received: 7 July 2020

Accepted: 22 February 2021 Improving objects, Ideas or situations—whether a designer seeksto advance
Published online: 7April 2021 technology, awrliter seeks tostrengthen an argument or amanager seeks to
encourage deslred behaviour—requires amental search for possible changes'>.

We Investigated whether people are as likely to consider changes that subtract
components from an object, Idea or situation as they are to conslder changes that add
new components. People typically consider a limited number of promising ideasIn
order to manage the cognitive burden of searching through all possible Ideas, but this
can lead them to accept adequate solutions without consldering potentially superior
alternatives* ', Here we show that people systematically default to searching for
additive transformations, and consequently overlook subtractive transformations.
Across elght experiments, participants were less likely to Identify advantageous
subtractive changes when the task did not (versus did) cue them to consider
subtraction, when they had only one opportunity (versus several) to recognize the
shortcomings of an additive search strategy or when they were under a higher (versus
lower) cognitive load. Defaulting to searches for additive changes may be one reason
that people struggle to mitigate overburdened schedules”, Institutional red tape”
and damaging effectson the planet™*.

[®] Check for updates
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The downsides of model complexification...

(a) London’s daily temperature in 2000 (b) Model performance for London 2000 temperatures
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Figure 1: Plot (a) shows London’s mean daily temperature in 2000, along with two polynomial models fitted
using the least squares method. The first is a degree-3 polynomial with 4 parameters (the simpler model),
and the second is a degree-12 polynomial with 13 parameters (the more complex model). Plot (b) shows both
the mean error in fitting samples of 30 observations (the training data), and the mean predictive error
of the same models against the test data, both as a function of degree of polynomial. Figure and modified
caption from Brighton and Gigerenzer|(2012).
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Prediction vs. Explanation

Total Error

Variance

Optimum Model Complexity

Error

Model Complexity

« Simpler prediction models may have higher bias but lower variance.
» Prediction models do not require causality between explanatory and outcome variables.
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Advocacy for status quo change

Rooted in cognitive dissonance: an unpleasant feeling stemming from
incongruence between perceptions/beliefs and reality.

Reducing cognitive dissonance can be achieved by:

« Changing beliefs so that they match reality.

» Denying or distroting reality to preserve core beliefs (mistaking the map for the
territory).

Contentious topics will most likely lead to conflicts between advocacy and
accuracy: gender, race, sexual orientation, and environmentalism.
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Tetlock’s superforecasters

« A hedgehog is someone who relies on a
single, overarching framework or big idea
to interpret the world, often showing high
confidence in their predictions.

< CHALLENGE
ASSUMPTIONS
STICK TO THE >
STATUS QUO

« Afox uses a diverse range of perspectives,
integrates multiple viewpoints, and
remains open to updating their beliefs,
making them generally better at accurate
forecasting.
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The wanted-unwanted framework: example 1

Undesired forecast outcome

Desired forecast outcome

Undesired data/algorithms

Desired data/algorithms

Unwanted-unwanted

Undesired model results in
undesired outcome

DEI modeling.

Unwanted-wanted

Undesired model results in
advocated outcome.

Status quo doesn’t work.

Wanted-unwanted

Advocated model results in
undesired outcome.

Status quo change doesn’t
work.

Wanted-wanted

Advocated model results in
advocated outcome.

Climate Modeling.
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DEI example

» DEI advocates contend that any underrepresentation of minority groups must be because
of discrimination.

For example, Harvard got sued over admission discrimination against Asians.

* However, such attempts ignore years of affirmative actions to get minority groups into
college.

« They also ignore other explanatory factors like an ability/achievement gap.

SAT scores for Asian and white applicants were significantly higher than those for Hispanic and
black applicants.

* More individual-level data (SAT scores) and deep learning models challenge DEI’s focus on
equitable outcomes.
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The wanted-unwanted framework: example 2

Undesired forecast outcome

Desired forecast outcome

Undesired data/algorithms

Unwanted-unwanted

Undesired model results in
undesired outcome

DEI modeling.

Desired data/algorithms

Wanted-unwanted

Advocated model results in
undesired outcome.

Status quo change doesn’t
work.

Unwanted-wanted

Undesired model results in
advocated outcome.

Status quo doesn’t work.

Wanted-wanted

Advocated model results in
advocated outcome.

Climate Modeling.
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Climate modeling

« Climate models are squarely in the unknown-unknown quadrant / Black swans are not
predictable

» An Oxford-led experiment showed that adjusting five climate model parameters within reasonable limits
resulted in forecasts ranging from no warming to over 10°C (Stainforth et al., 2005).

« Several unknowns determine the outcomes of climate models:
« Data quality issues, especially for historical and under sampled locations.

» Feedback effects from slowing human population growth, increased wealth/education, more
efficient use of natural resources, etc.

» Relying on a single model can be problematic, whereas combining predictions from
multiple models offers greater reliability.

» This assumes however that observations are independent, which they are not.
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The effect of environmental performance on profitability

M Corporate studies = Investor studies

me B ==

Positive Neutral Mixed Negative

» Investing in sustainability is positively correlated with financial performance.

* However, possible alternative explanations:
« Effect sizes are very small: 1-4% of the explained variance.
» Reverse causality: strong financial performance leads to investments in sustainability?

« Signaling: investments in sustainability signal (to investors) that companies do well
financially and that they are well-managed.
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Conclusions

« Wanted outcomes are more likely to result from big data contexts least able to provide
accurate forecasts, i.e., the unknown-unknown quadrant.

» If advocacy becomes dominant, its proponents will get the favorable reviews, the grants,
the citations, the promotions.

» Science is no longer solely about uncovering truth but often about reinforcing prevailing
narratives, securing funding, or aligning with political and corporate interests.

« This shift prioritizes conformity over innovation!
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Fig. 2: Decline of disruptive science and technology.
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Fig. 6: Papers and patents are using narrower portions of existing knowledge.
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Where do we go from here?

» Afew suggestions for improvement:

make it OK to work on traditional topics

less focus on fads / That’s interesting!

increased transparency about data & modeling choices
more replication studies

more emphasis on prediction (versus explanation)

more openness, diversity, & respect for opposing viewpoints
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Two views of management research

Management research as a justice/emancipation/advocacy project:
Exposing, protesting inequality, exploitation, poverty, hierarchy + devising alternatives
that are more emancipatory, egalitarian (see Spicer & Alvesson, 2024); “the world as it

should be.”

versus

Management research as a scientific project:
The value neutral analysis of the “business universe,” using the
attained knowledge for purposes of design / applied
science (Simon, 1969).
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