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                    Abstract
Amidst long-running debates within the field, high energy physics (HEP) has adopted a statistical methodology that primarily employs standard frequentist techniques such as significance testing and confidence interval estimation, but incorporates Bayesian methods for limited purposes. The discovery of the Higgs boson has drawn increased attention to the statistical methods employed within HEP. Here I argue that the warrant for the practice in HEP of relying primarily on frequentist methods can best be understood as pragmatic, in the sense that statistical methods are chosen for their suitability for the practical demands of experimental HEP, rather than reflecting a commitment to a particular epistemic framework. In particular, I argue that understanding the statistical methodology of HEP through the perspective of pragmatism clarifies the role of and rationale for significance testing in the search for new phenomena such as the Higgs boson.
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                    Notes
	O’Hagan collected and summarized the many replies he received to his post. In this digest, he noted that he had intentionally used somewhat inflammatory language to “provoke discussion” (O’Hagan 2012).


	For a well-informed guided tour of those paths, with some novel insights, see Sprenger (2016) who cites the Higgs case as motivation for a careful consideration of the issues.


	When confronted with a statistical model with multiple parameters, all but one of which are considered ‘nuisance’ parameters, the profile likelihood for the parameter of interest is obtained by maximizing, for every considered value of the parameter of interest, the likelihoods for the each of the nuisance parameters, and then using the values for the nuisance parameters thus obtained for estimating the parameter of interest (Cox 1970; Venzon and Moolgavkar 1988).


	As Cousins states, “for each mass [\(m_H\)] there is a p value for the departure from \(H_0\), as if that mass had been fixed in advance” (Cousins 2014, p. 33, emphasis in original).


	For a discussion of the LEE in the Higgs search from a Bayesian standpoint, see Dawid (2015a, b).


	I have adopted this felicitous expression from a comment by a referee.


	The principle invoked here is similar to what Mayo and Spanos call the “weak severity principle” (Mayo and Spanos 2009, p. 21).


	I am grateful to an anonymous referee for pressing this issue.


	Allan Franklin has documented the emergence of the \(5\sigma \) standard in HEP (Franklin 2013). According to Franklin’s narrative, the standard has only assumed the weight that it does carry rather recently, around the time of the discovery of the top quark, for which an initial paper by CDF in 1994 claimed only “evidence,” with a significance corresponding to \(2.8\sigma \) for a Gaussian distribution (Abe et al. 1994). Later papers by CDF and D0 claimed the top’s “observation” on the basis of \(5.0\sigma \) and \(4.6\sigma \), respectively (Abe et al. 1995; Abachi et al. 1995; Staley 2004).


	As noted above, however, Dawid (2015a) uses Bayesian considerations to argue that the LEE is not as significant a problem for the Higgs search as others have suggested, and therefore application of the stringent \(5\sigma \) standard is unjustified.


	Those familiar with the “argument from inductive risk” that seeks to establish a role for value judgments in core tasks of scientific reasoning (Churchman 1948; Douglas 2009; Rudner 1953) will note its resemblance to the point being here pursued. See Staley (2016) for further discussion of inductive risk in the context of the Higgs search.


	Exactly which framework is appropriate for which problem remains a matter of dispute. Statistical Methods in Experimental Physics, a widely used text, emphasizes (in both of its two editions) frequentist techniques for the analysis of data, and introduces Bayesian statistics as an approach to decision problems (alongside frequentist methods) (Eadie et al. 1971; James 2006).


	Anderson also discusses the possibility that an undetected photon struck a nucleus in the lead plate, knocking out two particles in opposite directions. This, however, does not really count as an alternative to the claim of a positively charged electron, since (from considerations of curvature and direction) one of the particles knocked out of the lead plate would have to be just such a positively charged, low-mass particle.


	I am not denying that CMS and ATLAS gave detailed presentations; on the contrary, they accompanied a careful evidential argument with very thorough presentations of the analyses they applied to the data. What I am claiming is that conventions of scientific communication tend to suppress explicit discussion of those considerations of the consequences of accepting a claim that play a role in determining the evidential standard of acceptance.
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