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This paper argues against a particular feature of certain Humean accounts according to which any 

ingredient of a fundamental physical theory requires no further justification if it is one of its core 

postulates. For instance, Boltzmannian Statistical Mechanics is a reductionist account of 

thermodynamics. One of its ingredients is the low entropy initial state of the universe (the Past 

Hypothesis, PH). Some find the PH to be ‘improbable’ or ‘unnatural’, and ask for a justification for such 

postulate. This is connected to the notion of typicality, or low probability: an explanation that requires 

very special, atypical, initial conditions is unsatisfactory and these atypical or improbable initial 

conditions need an explanation themselves. They seem unnatural. Statistical Mechanics is natural, 

except for the PH: it accounts for all the macroscopic phenomena, regardless of the specific microstate. 

In other words, the explanation the theory provides is stable under random changes of the microstate, 

or the explanation is insensitive to the choice of the microstate. However, the PH makes the theory 

unnatural: the size of the initial state has to be incredibly special (or atypical, or improbable).  

The Humean answer I wish to criticize claims instead that there is no need of any further justification 

(Callender 2004, North 2011). They maintain that a crucial ingredient of the Best System account needs 

no further explanation in virtue of its empirical success. The low initial entropy state is just a brute 

empirical contingent fact. 

My argument against this view by looking at the effective quantum field theories in the Standard Model. 

Quantum field theories are understood as effective: they are valid only above a certain length 

scale (Williams 2015; Wallace 2019). In the Standard Model some parameters are ‘unnatural’ e.g., the 

ones to predict the Higgs mass. One can make the theory empirically adequate by adjusting the various 

ingredients so that the terms outside of the theory’s validity exactly combine with the contribution at 

the scale of the theory as to give rise to the observed value. This is fine-tuning, and it is what makes the 

theory unnatural: If one does nothing, the theory is not empirically adequate; only for very specific, 

fine-tuned couplings the predicted and observed mass agree. 

I think that the notion of naturalness in this context shares some relevant features with the notion used 

in Statistical Mechanics. In both theories, one seems to understand ‘natural’ as ‘typical’ or ‘without 

fine-tuning.’ In Statistical Mechanics in fact people often write things like this: in a natural theory, the 

vast majority of possible initial conditions would give rise to the observed behavior. And this seems to 

mean that in a natural theory, one needs no fine-tuning in the initial condition to give rise to the 

observed behavior. In the Standard Model the situation seems very similar: in a natural theory, the vast 

majority of possible couplings would give rise to the same result. That is, in a natural theory, one needs 

no fine-tuning in the couplings to give rise to the same result.  

Scientists dislike unnatural theories and actively look for natural alternatives every time they have an 

unnatural theory (e.g. the Big Bang cosmological model was substituted by Cosmic Inflation because of 

this). Similarly, scientists try to ‘explain away’ the fine-tuning in the Standard Model by looking for new 

physics and new theories (e.g. SUSY). Instead, one could have a Humean solution analogous to the case 

in Statistical Mechanics: the fine-tuned couplings are a crucial ingredient in the Best System of the world 

provided by the Standard Model, so they require no further justification.  



Nonetheless, I argue that doing so in the context of the Standard Model amounts to arguing against 

reductionism. If that’s the case, transferring the argument back in Statistical Mechanics is particularly 

problematical, as reductionism is the starting assumption of Statistical Mechanics.  

In the Standard Model the scales described by different effective theories decouples: the phenomena at 

one scale are not influenced by phenomena happening at other scales. Importantly, effective theories 

can describe autonomous scales if they are not fine-tuned. In fact, allowing fine-tuning would make 

various terms representing the effects of different scales relevant in calculating the sum of the series, de 

facto denying the autonomy of scales (see also Williams 2015): there have to be correlations between 

the different scales in order to have the appropriate cancellations. If so, then the Humean solutions does 

not work in the Standard Model because it undermines the effective theory schema.  

Even if Statistical Mechanics is fundamental, so that one does not need autonomy of scales to properly 

define it, nonetheless scales empirically decouple, and this decoupling allows for inter-theoretic 

reductionism (see also Wallace 2019): the macrodynamics is explainable in terms of the microdynamics 

(reductionism) because scales do not mix up (autonomy). In the Standard Model with fine-tuned 

parameters, scales fail to be autonomous, and the same is true for Statistical Mechanics with a 

fine-tuned initial condition. Thus, in both cases reductionism would be impossible. This makes Statistical 

Mechanics inconsistent, as anticipated.  

From the point of view of Statistical Mechanics, it was not obvious that fine-tuning amounts to the 

rejection of reductionism. However, the analogy with Standard Model allowed us to see the connection. 

One could then challenge the Humean argument in Statistical Mechanics: accepting fine-tuning in 

Statistical Mechanics undermines the motivation for accepting Statistical Mechanics in the first place. 

So, I argue, the only way to get out of the inconsistency is to require that fine-tuning always needs an 

explanation. Thus, the Humean idea that an ingredient of the Best System requires no explanation fails: 

If an ingredient of the Best System is fine-tuned, then it has to be explained. In particular, the Higgs 

mass and the low entropy initial state of the universe require further justification.   
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