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Abstract: Standard econometric pedagogy rests heavily on a single, unverifiable assumption: 
that observed variables have zero covariance with the unobservable error term (Cov(X, 𝑢) 
=0) Practitioners routinely mistake the mechanical orthogonality of OLS residuals for a 
profound truth about the unseen universe, creating a dangerous illusion of precision. 
However, because human economies operate as complex systems of spontaneous order, 
omitted variable bias is not merely a technical glitch to be solved. It is the inescapable default 
of deeply entangled data. When subjected to logical scrutiny, the standard mathematical 
defences built to salvage causal inference, such as Instrumental Variables, Fixed Effects, and 
sensitivity bounds, quickly collapse. These defences function as epistemological 
displacements rather than solutions, largely ignoring the problem of induction and the infinite 
variance inherent to fat-tailed distributions. Ultimately, utilizing these endogenous models to 
optimize point estimates does not reduce uncertainty; it manufactures a dangerous illusion of 
precision. We argue that true statistical rigor requires an epistemology of via negativa. 
Quantitative methods must be repurposed to bound extreme exposures and identify structural 
fragility, rather than manufacturing a false sense of causal certainty.  
Keywords: Endogeneity, Spontaneous Order, Omitted Variable Bias, Epistemology, Complex 
Systems 
JEL Classifications: B41, C10, C50 
  



 

 
 

This essay has its origin not from a very complex formulation that has been found to be 
invalid by a very complex mathematical analysis that itself is valid in a such a small subset of 
a system that might not involve any real effect of it being proven false. This argument finds 
its origin in the Econometrics 101 course, taught to anyone with the false idea of the ability of 
the methods of natural science to provide much of value in the social ‘sciences’. The essay 
will proceed by initially pointing out the found flaw, then taking the argument to its logical 
conclusion and then proceeding in a non-mathematical manner, necessitated by the then-
above proven analysis and how should then one proceed logically. I do not claim to have got 
this idea completely originally but have the origin of the line of thought from Hayek (1974), 
who has done immense in the field trying to prevent exactly what has been occurring since 
the past few decades. However, this essay would not completely explore the devastating 
consequences that have occurred by this spirit of scientism, for that would make the current 
problem at hand stay undermined.  
 
‘Every model is a simplification of reality’ is a statement that is used regularly by those trying 
to save themselves from critiques of those who take their statements to their logical 
conclusions or those who take the models too literally. Every statistical analysis is based on 
assumptions for if the complete data were to be available, there would be no need of 
estimation and this is something that I completely agree with. However, assumptions should 
be such that they can be proven to be generally true and be false in a very niche subset of 
applications where either different specific methods can be devised for the analysis, or the 
fallibility could be safely ignored without any huge consequences. 
 
The most glaring symptom of this methodological hubris lies in the foundational pedagogy of 
observational econometrics. Specifically, it is the uncritical acceptance and routine teaching 
of the zero conditional mean assumption, mathematically expressed as E(𝑢 |X) = 0, or its 
weaker corollary regarding covariance, Cov(X, 𝑢) = 0 (Wooldridge, 2015). 
 
This seemingly innocuous equation is the epistemological bedrock upon which the entire 
edifice of unbiased estimation and causal inference rests. It demands that the observed 
variables in a model are perfectly uncorrelated with the unobserved, unmeasured forces of the 
universe that reside in the error term ( ). In the strictly controlled environment of a 𝑢

ed laboratory experiment, or the sterile vacuum of a coin flip, this isolation is srandomi
achievable. However, when applied to the deeply entangled, emergent realities of human 
economies, it is an assumption bordering on the fantastical. To teach observational 
econometrics as a predictive, hard science capable of extracting objective truth from 
complex phenomena is not merely a pedagogical misstep; it is a pretence of knowledge that 
arms policymakers and students with a false, fragile precision.  
 
1. The argument 
 



 

 
 

To dissect this fallacy, one must first dissect the trap that routinely ensnares practitioners: The 
conflation with the true error (𝑢) of the mechanical residue (𝑒 or û). 
When an analyst employs Ordinary Least Squares (OLS) to fit a model to observational data, 
the algorithm obediently minimises the sum of squared distances between the observed data 
and the predicted hyperplane. By the sheer necessity of calculus, the first-order conditions of 
this optimisation problem mechanically force the residuals to be completely orthogonal to the 
explanatory variables. Thus, in every OLS regression ever computed, it is a mathematical 
tautology that Cov (X, 𝑒) = 0 
 
The illusion of control stems from observing this mechanical output. The practitioner tests the 
residuals, verifies the lack of correlation, and falsely concludes that the model is unbiased and 
the estimated coefficients are ‘true.’ But the residual ( ) is nothing more than the 𝑒
mathematical exhaust of an arbitrary algorithmic line. It is entirely distinct from the true 

), which represents the actual, unseen structural realities of the world. The 𝑢error term (
assumption that the true error is uncorrelated with the chosen variables remains entirely 
unverifiable, resting on narrative faith rather than empirical proof.  
 
2. The omnipresence of the argument 
 
Now the problem au-dessus would not have been one requiring a fix if it could be proven 
that, in general, there are not many correlations that exist. But halte-là, an economy is a 
complex system, of spontaneous order (Hayek, 1952), where countless variables interact with 
each other in a way incomprehensible to any single human mind.  
 
In such a system, the error term does not merely consist of ‘white noise’ – harmless, 
unrelated, less important variables, that would simply inflate the variance without any biasing 
of the estimators. Instead, it is a vast, unmapped repository of human psychology, historical 
path-dependence, tacit cultural knowledge, and latent structural imbalances. Because the 
system is highly interconnected, the probability that there is no other variable in the error 
term that shows some correlation with X approaches zero. The ‘butterfly effect’ that is 
inherent in all complex, dynamic systems ensures that the unseen and unquantified (it is 
important to mention this term here), is as interconnected and entangled it can get. 
 
Therefore, omitted variable bias – Endogeneity – is not an anomaly that is mistakenly made 
by a researcher who, in his diligent effort to map out something as complex as educational 
excellence, missed a single variable that ‘somehow’ came out to be correlated with the 
included ‘3’ variables but rather the norm of how inherently complex systems ought to 
behave. It is the default, inescapable state of observational data. To assume otherwise is to 
fall victim to constructivist rationalism: The belief that the human mind can conceive and 
then mathematically model the infinite moving parts of a very complex system, whose origin 
itself pertains to its inability to be comprehensible by a single mind. 
 



 

 
 

3. The ‘insane’ part 
 
The discipline of econometrics is not entirely ignorant of this epistemological crisis. The so-
called ‘Credibility Revolution’ (Angrist and Pischke, 2010) of the past few decades is a tacit 
admission that standard OLS regressions on observational data are deeply flawed. However, 
rather than adjusting their epistemological claims and admitting the limits of their tools, 
practitioners have constructed elaborate mathematical fortifications to salvage the ambition of 
causal inference. Below, we will try to show how each of these defences, when subjected to 
logical scrutiny, fail to solve the underlying problem. 
 
4. Defences 
4.1. The instrumental variable (IV) shell game 
 
To bypass an endogenous variable X Z, demanding  , the econometrician selects an instrument

but remains  )≠ 0X)  Cov (Z,(mathematically that the instrument drives the variable 
 .)=0)𝑢	Z,Cov(( completely disconnected from the error term

 
While the first condition stays well within the mathematical limits of verification, the second 
one again consists of a leap of faith. This approach represents a severe methodological 
vulnerability. In an effort to resolve the endogeneity, the practitioner simply substitutes one 
unprovable covariance for another. The fundamental problem ( that ,  )=0)𝑢	Cov(Z,

is not solved, but , unobservable variables cannot be definitively isolated in a complex system
.merely displaced  

 
4.2. Fixed Effects and the Problem of Induction 
 
The Panel data methods, such as Fixed Effects, try to remove the effect of the unobserved 
variables, i.e. ‘difference away’ those in the error term by a time-series tracking of the same 
entities over time. The defence rests on the assumption that certain unobservable forces, such 
as cultural norms or systemic risk appetites, are time-invariant constants.  
 
However, this defence falls victim to the classical problem of induction, explained brilliantly 
by Dr. N.N. Taleb using his famous ‘turkey problem’ (Taleb, 2007), rendering it blind to 
extreme, outsized events. The flaw is in assuming that because a variable has shown stable 
behaviour historically, it is structurally immune to sudden variance. In complex, dynamic 
human systems, an absence of historical volatility is not proof of fundamental stability, but 
often the accumulation of hidden fragility. When a ‘Black Swan’ event inevitably occurs - a 
sudden revolution, a paradigm shift, or a market panic - the unobserved variables that the 
econometrician confidently assumed were ‘fixed’ undergo violent, non-linear shifts. Hence,  
formalising historical stasis into a mathematical assumption of absence of possibility of 
variance, Fixed Effects does not solve the problem, but rather instil a dangerous 



 

 
 

overconfidence, leaving the model entirely defenceless against breaks where robustness is 
necessary. 
 
4.3. Natural Experiments and the Illusion of Alternative Timelines 
 
Difference-in-Differences (DiD) relies on finding sudden, arbitrary policy changes and 
treating them like randomised laboratory trials. 
 
To prove causality, the econometrician must assume ‘parallel trends’, the belief that, absent 
the policy, the treated group would have behaved exactly like the control group. In a 
complex, non-linear system prone to unpredictable, outsized shocks, assuming that complex 
entities will behave identically in an alternative, unobservable timeline is a massive, 
unprovable leap of faith. 
 
4.4. Sensitivity Analysis, Fat Tails, and the Markowitz Incoherence 
 
The most sophisticated econometricians will often retreat to bounding, or Sensitivity 
Analysis, such as Oster bounds (Oster, 2019). Conceding that the zero-correlation assumption 
(Cov(X, 𝑢) = 0) is a fiction, they attempt to mathematically calculate the maximum possible 
bias the unobservable error term could inflict. If the estimated coefficient survives this worst-
case scenario, the model is declared robust.  
 
However, this defence collapses under the weight of its own mathematical and 
epistemological contradiction - a flaw akin to the ‘Markowitz incoherence’ in financial 
modelling (Taleb, 2020). To calculate a finite bound on omitted variable bias, the 
econometrician must strictly assume that the unobserved variables possess finite variance (a 
thin-tailed distribution). But human systems are notoriously dominated by fat-tailed 
distributions, where extreme, outsized variables - Black Swans - dictate outcomes. In severe 
fat-tailed distributions, variance mathematically approaches infinity (Taleb, 2020). 
 
To calculate the maximum bound of 𝑢, the econometrician must estimate the limits of the 
unobservable. Yet, an estimate inherently carries an estimation error. Because the forces 
within 𝑢 are strictly unseen and operating in a complex system prone to fat-tailed dynamics, 
the estimation error of this bound theoretically approaches infinity. As with Laplace’s 
argument of total ignorance (Laplace, 1814), an infinite estimation error destroys the validity 
of the estimate itself.  
 
If the econometrician admits they simply assume the unobserved world is thin-tailed and 
finite, they are coherent but entirely unrealistic. If they claim to have estimated a precise 
bound on a fat-tailed, unobservable universe, they are mathematically inconsistent. 
Sensitivity analysis, therefore, does not rescue observational econometrics from its limits; it 
merely applies a second layer of false precision over the first.  



 

 
 

 
5. The epistemology of via negativa: abandoning the false map 
 
If the mathematical pursuit of unbiased causal estimation in complex systems rests on an 
unverifiable assumption with potentially infinite estimation error, how then should we 
approach the application of statistics in economics? 
 
We must forcefully reject the naive compromise that these models, though flawed, remain 
‘useful for directional information.’ To navigate a complex, highly entangled system using a 
structurally biased model is to navigate a minefield with a dangerously inaccurate map. The 
false map does not provide ‘some information’; it provides a false sense of security, 
encouraging central planners and policymakers to intervene in complex systems where they 
should otherwise exercise extreme caution. The use of such models does not reduce 
ignorance; it mathematically weaponises it, leading directly to iatrogenic harm - damage 
caused by the intervening modeler (Taleb, 2012). 
 
Instead of futilely attempting to optimise point estimates (β) in deeply endogenous systems, 
statistics must be fundamentally repurposed. True statistical rigor in complex systems 

. (Taleb, 2012) knowledge by subtraction - via negativarequires an epistemology of  
 
We must stop using statistics to definitively predict what is, and instead use it to 
mathematically prove what is not.  
 
The proper application of statistics in economics should focus on identifying asymmetries 
and bounding extreme exposures. Rather than running OLS regressions to falsely isolate 
variables that cannot be isolated, rigorous quantitative analysis must ask: Is this system robust 
to an extreme shock in the unobservable error term? If the system or policy shatters under the 
assumption of a fat-tailed, Black Swan event in 𝑢, it must be discarded. We must abandon the 
illusion of predictive optimisation and replace it with the strict mathematics of robustness and 
survival.  
 
6. Conclusion: the iatrogenics of false precision 
 
To persist in teaching the standard econometric framework without a relentless, foundational 
critique of its epistemological absurdities is to perpetuate a dangerous and unscientific 
illusion. It fosters an overconfidence in interventionism, grounded in models that possess the 
aesthetic veneer of physics but lack its empirical bedrock. 
 
The common defence that these models represent 'the best tools available' fundamentally 
misjudges the epistemology of complex systems. In the presence of systemic complexity and 
fat-tailed distributions, acknowledging structural ignorance is mathematically safer than 
manufacturing false precision. By admitting that Endogeneity is an inescapable, mathematical 



 

 
 

reality of emergent phenomena, rather than a technical nuisance to be obscured by 
instrumental variables or assumed away by sensitivity bounds, we can cleanse economic 
pedagogy of its scientism. 
 
The future of rigorous economic thought does not lie in tightening the mathematical screws 
of irreparably broken models. It lies in discarding the pretence of knowledge entirely, 
refusing to optimise what cannot be measured, and building intellectual and economic 
frameworks that are structurally robust to the unseen forces we will never comprehend. 
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