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Abstract: Standard econometric pedagogy and practice rest upon a foundational, yet highly
fragile, epistemological assumption: that unobservable error terms are independent across
time and space, expressed mathematically as E (uiuj) = 0. By requiring the residuals of a
model to exhibit zero covariance, this framework treats the continuous, dynamic flow of
human economies as a sequence of isolated, memoryless events. However, because economic
variables operate within deeply entangled, complex systems, omitted factors—such as
institutional trust, cultural risk appetite, or market sentiment—naturally possess historical
inertia. While the discipline frequently acknowledges the presence of systemic memory, its
traditional remedies, such as artificially inflated standard errors (HAC) and autoregressive
parameters (ARIMA), function primarily as mechanical patches that obscure deeper
structural misspecifications. Furthermore, even highly sophisticated modern techniques,
including Machine Learning causal forests and Synthetic Controls, fail to resolve the core
epistemological crisis, as they remain bound by assumptions of total observability or
historical stasis. We argue that true statistical rigor in complex, non-ergodic environments
requires a paradigm shift. The discipline must pivot away from the hubristic pursuit of
precise causal extraction and instead embrace quantitative methods designed to
mathematically bound systemic exposure to path-dependent uncertainty.



There hasn’t been much time since the previous critique of the assumption of Cov(X, u ) = 0.
This essay, therefore, does not just go along with the same idea applied to another similar
case, but tends to argue how the establishment has been going along with alchemy in a period
where there is enough empirical data to disprove the results obtained from these methods of
natural sciences applied to the unsuitable domain of moral philosophies. We proceed here not
to just show how such an assumption is beyond nonsense but also to show how the methods
to patch it up have been nothing but more tomfoolery packed in nothing but fashionable
nonsense, which is, malheureusement, quite signatory of contemporary times. There will be
mathematical proves written for both this and the previous essay, to make sure that the
scientism’s establishment doesn’t just disregard any philosophical and logical take, on
grounds of being ‘less-rigorous’ but that won’t be the case in this essay. For here we are just
going to look over logically, for the reader not very sophisticated, but still not wanting to
remain ignorant, on the charlatanism going on with a cover of mathematics and statistics that
pretends to be rigorous by using numbers and symbols that might be of lesser use than
hieroglyphics when subjected to actual rigorousness and practicality of the results thus
obtained.

1. The Physics Envy of the Independence Assumption

If the zero conditional mean assumption (Cov(X, z) = 0) relies on the fiction of variables
being completely isolated in a complex system, its sister assumption (E(u;u;) = 0) relies on
an equally naive assumption of variables being completely isolated from time and time from
history.

This assumption requires all the unobserved factors affecting anything we wish to monitor, to
reset at each with every new observation, staying absolutely unaffected from any of their
previous values. It assumes that any hidden relations of the variables in a complex system
today have no mathematical relationship to the same unobserved relations of variables from
yesterday. While in an artificially created isolated system, it might be well worth to use these
methods, their current domain is such that fundamentally contradicts the nature of the field
they try to map out, human economies (Hayek, 1974). To model an economy as such, would
be to strip away the part of the economy that otherwise required any strength of thought to be
dedicated to it.

2. The Ontology of Omitted Variables and Historical Inertia

To understand why the assumption of independent errors is not merely a technical violation
but an epistemological impossibility, one must examine the true nature of the error term (u;).
In standard teaching, the error term is often described benignly as 'white noise' - a collection
of random, harmless, and independent shocks that cancel each other out over a large enough
sample size.

However, in a complex economic system characterized by spontaneous order and dense
network entanglement, the error term is anything but white noise. Because a researcher can
never measure every interacting factor within an economy, the error term acts as the ultimate



repository for the unquantifiable. It absorbs shifting cultural paradigms, the slow erosion of
institutional trust, tacit human knowledge, and latent supply-chain fragilities.

Crucially, these omitted variables do not possess the memoryless quality of a coin flip. They
possess immense historical inertia. Consider a localized, unobserved shock to institutional
trust within a regional banking sector. If this trust erodes on a Tuesday, the system does not
magically reset on Wednesday. The erosion compounds, alters consumer behavior, and bleeds
into the broader commercial lending environment. The unobserved reality of Tuesday is
inextricably linked to the unobserved reality of Wednesday.

Furthermore, because economic networks are highly interconnected, memory spills over
cross-sectionally. A friction in a manufacturing supply chain (unobserved variable A) will
inevitably cascade into a shift in consumer inflation expectations (unobserved variable B)
periods later. Therefore, autocorrelation is not an anomaly caused by a sloppy researcher
failing to include a specific data point. It is the inescapable mathematical manifestation of an
entangled system. Assuming that error terms do not communicate across time or space is an
act of extreme constructivist rationalism - a delusion that the intricacies of human action can
be compartmentalized for the sake of algebraic convenience.

3. The Limits of Traditional Mechanical Patches

The econometric establishment is not blind to the presence of systemic memory; diagnostic
tests such as the Durbin-Watson statistic are routinely deployed to expose it. Yet, the reaction
of the discipline to the discovery of correlated errors reveals a deep methodological fragility.
Rather than conceding that their foundational models are mis-specified for historical systems,
practitioners have constructed elaborate mathematical workarounds designed to salvage their
causal parameters.

3.1. Inflated Variance and the Epistemology of HAC: When temporal or spatial correlation
is detected in the residuals, the most common mechanical retreat is the application of
Heteroskedasticity and Autocorrelation Consistent (HAC) standard errors, famously
pioneered by Newey and West (1987). The procedure is seductively simple: the
econometrician keeps the exact same regression line (and thus the same point estimate), but
applies a smoothing algorithm to the variance matrix to widen the confidence intervals.

This approach represents a profound methodological compromise. By utilizing HAC
estimators, the practitioner is explicitly admitting a fatal flaw: "I know my model has failed
to capture the true historical and causal dynamics of this system, and my error terms contain
persistent, unobservable variables." Yet, rather than discarding the flawed specification, the
standard errors are artificially inflated to protect the illusion that the point estimate remains
scientifically valid.

Widening the error bands around a fundamentally biased and historically blind point estimate
does not cure the model. It is an accounting trick that manufactures false comfort, allowing
researchers to claim 'robustness' without actually addressing the system's underlying path-
dependence.



3.2. Linearising Memory via Autoregression (ARIMA) When practitioners attempt to deal
with memory directly rather than just patching the standard errors, they frequently turn to
autoregressive frameworks. These models assume that the unobserved error today is simply a
linear derivative of the error yesterday, plus a new injection of random white noise (Box and
Jenkins, 1970):

U = pup_q +v, with-1<p<1.

While this approach rightly acknowledges that systemic memory exists, it falls victim to the
illusion of linear predictability. It assumes that historical inertia is a tame, constant force that
can be neatly encapsulated by a static mathematical parameter (p). However, human history
does not compound in a straight line. Complex systems are defined by their capacity for
sudden, violent phase transitions. A geopolitical rupture, a sovereign debt default, or a global
pandemic instantly severs historical correlations, rewriting the rules of the system overnight.
By formalizing memory as a stable, thin-tailed phenomenon, autoregressive models are left
entirely defenseless against the outsized, non-linear events that actually reshape economic
trajectories (Taleb, 2020). They build a perfect model for the mundane, which shatters the
moment it encounters the extraordinary.

4. The Sophisticated Frontier: A Persistent Blind Spot

With the immense progress of computational power and capacity for software to process
complexity, the discipline, recognizing the limits of basic linear regressions, ushered in an era
of highly sophisticated and intensely computing methods. Yet, again with the epistemological
scrutiny, these tools do not eliminate the problem of systemic memory, the just hide it better
in thicker lines of code. They, having solved the problem of computational capacity, fall prey
to the weakness of having the ability to model anything quantifiable, with no place for
unquantifiable necessities of humans.

4.1. Machine Learning and the Assumption of Unconfoundedness Techniques leveraging
machine learning, such as causal forests (Wager and Athey, 2018), have become increasingly
popular for their brilliance in mapping highly complex, non-linear interactions among
thousands of variables. Unlike OLS, they do not force a rigid equation onto the data.
However, their underlying epistemology is just as fragile. Machine learning models
fundamentally rely on the assumption of 'unconfoundedness' - the belief that the researcher
has successfully collected and inputted data on every relevant variable that influences both
the treatment and the outcome. This however is an assumption worse than the one we are
dealing with. This not only leaves out everything unquantifiable, but also again relies that the
true model exists in the data from the existing variables and hence there is that inherent
implication that the error term shouldn’t be significant at all, which as we know, is a fatal
idea. Machine learning is an ultimate optimizer of the seen. It can draw miraculous patterns
out of the data provided to it. But it remains completely, structurally blind to the unseen
forces trapped in the error term. If historical memory, tacit knowledge, or cultural shifts are
not quantifiable and fed into the matrix, the algorithm will confidently draw causal
conclusions that are entirely spurious in the real world.



4.2. Synthetic Controls and the Problem of Induction: Widely considered the crown jewel
of modern policy evaluation, the Synthetic Control Method attempts to solve the problem of
missing counterfactuals. Instead of comparing a treated region to a flawed control group, the
algorithm builds a "synthetic," mathematically perfect clone of the treated region using a
weighted average of other data points, based entirely on pre-treatment historical trends
(Abadie, Diamond, and Hainmueller, 2010).

While mathematically elegant, Synthetic Controls are the ultimate victim of the problem of
induction. The algorithm operates on the deeply fragile assumption that a complex system's
future volatility will perfectly mirror its historical stability. It assumes that the unobserved,
entangled forces that kept the synthetic clone stable in the past will remain perfectly stable in
the alternative future. If a sudden, fat-tailed shock hits the global system post-treatment, the
historical weights become meaningless, and the synthetic baseline loses its comparative
validity entirely. It maps history beautifully, but it assumes history never changes its
underlying structure. This is exactly like the intellectually blind idea of building worst case
scenarios based on history, not understanding that the previous worst case scenario was worst
because it outworked the one before it.

5. Escaping the Pretence: Redefining Rigor and Via-Negativa

The persistence of the E'(u;u;) = 0 assumption, alongside the sophisticated acrobatics used
to defend it, exposes a discipline overly reliant on the extraction of precise, isolated
parameters. To persist in teaching and deploying these models without a foundational critique
of their epistemological absurdities is to perpetuate a dangerous strain of scientism. It arms
policymakers with a false, fragile precision, encouraging intervention in complex systems
where caution is mathematically warranted.

To model systems governed by deep historical memory and dense network entanglement, the
very definition of statistical rigor must evolve. We must forcefully reject the application of
ergodic mathematics to non-ergodic environments. An ergodic system is one where
probabilities remain stable over time, allowing researchers to deduce future states from past
averages. Human history is explicitly non-ergodic; its probabilities are constantly shifting,
and its path-dependence locks economies into trajectories that cannot be averaged away.
True intellectual rigor in such an environment requires an epistemology of via negativa -
knowledge by subtraction. Rather than running algorithms to falsely isolate variables that
cannot be isolated, quantitative methods must be radically repurposed.

First, the discipline must implement strict pre-tests for path-dependence and ergodicity. When
a data generating process exhibits deep memory, standard regressions must be explicitly
barred, rather than patched with HAC standard errors.Second, the goal of the econometrician
must shift from the optimization of point estimates to the strict calculation of systemic
fragility. Instead of asking, "What is the precise causal effect of policy X?", the rigorous
analyst must ask, "What is the maximum structural downside if the unobservable error term
experiences an outsized, historical shock?"



We have to abandon the illusion of predictive optimization. By acknowledging the limits to
methods and understanding that intrinsically it is impossible to map the exact causal
trajectories in an entangled economy, whose intrinsic impossibility arises from not the lack of
quantitative variables but due to the existence of humans both being the parts of the system as
well as holding the naive belief to optimize the system which has been made, not by the its
understanding by any single human brain, but by the un-fathomable complexity, we can use
the science of data (statistics) not to manufacture a false sense of certainty by spurious
equations, but to mathematically bound the extremes of our weakness. Only then can we
progress decades back to the place where economics was something more than an optimizing
equation.
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