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Competition policy builds on a simple idea. If much more business flows to those
who offer better deals, as it does in markets that we call competitive, then society is
significantly immunized from any actor’s incompetence or undue greed because the
incompetent or greedy won’t do much business. That fact generates incentives for

efficient operation, pricing, and innovation.

If the foundational idea is so simple, why is antitrust complicated, and is that OK,
or should we seek simpler implementations of the core idea? I take this opportunity
to explore some very stylized analyses that help me think about those deep issues.
There are obvious conventional—and real—benefits of consulting more evidence
rather than simplifying and basing decisions on fewer facts and less-subtle analyses.
And when a decision-maker is given more evidence and is trusted to interpret it well
in a certain sense, some otherwise knotty differences of opinion expressed
in differing priorsand differing loss functionscan be diluted and even mooted. But
that is not the end of the story. A decision-maker presented with a richer and more
complex record will naturally have to weigh conflicting pieces of evidence, especially
inlitigated cases. For reasons I explain below, that necessary activity widens the scope
for other sorts of disagreements or errors, which are not encapsulated in differences
of priors and loss functions and which are omitted from many standard discussions

of error-cost analysis, decision theory, and Bayesian statistics.

With hindsight, some former simple and straightforward principles of
yesterday’s antitrust amount to what we would now view as oversimplistic claims
about economics. The world is complex, and so are many markets, so at one level, it is
unsurprising and appropriate that antitrust has evolved to mirror the complexity of
its subject matter. For example, the antitrust Agencies “consider all reasonably
available and reliable evidence” in reviewing a horizontal merger, according to

Section 2 of the 2010 Horizontal Merger Guidelines. Antitrust enforcement often
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calls itself “fact-specific” and hungry for evidence. And where antitrust enforcement
instead cuts short the quest for evidence, as in per seor bright-line rules, it often
justifies doing so by asserting that, in some class of instances, “experience shows” that
looking at more (or certain kinds of) evidence is highly unlikely to move the outcome.
That justification seems to concur that (subject to costs) one wouldought to look at
“all reasonably available” evidence if it had a real prospect of changing the decision.
And that principle aligns well with the standard model of decision-making under
uncertainty by a single decision-maker (DM), such as an agency or a court. In that
model, as I rehearse below, more information (evidence) helps the DM make better

decisions, which are more attuned to the case and are thereby more valuable.

Yet a strand in today’s turbulent antitrust Zeitgeistis a yearning for simplicity
and a feeling that when decision-makers confront the mixed and complex picture
that results from hearing all available evidence, something valuable is often lost. I
believe this is not all advocacy and is not all aesthetics: a detailed inquiry into all
aspects of an antitrust dispute can risk backburning the pro-competition
presumption with which we began' and could expand opportunities for confusion or
error by complicating the analytical agenda. Adding too many questions, even quite
legitimately, can undermine the appealing fundamental simplicity and robustness

with which this piece began.

So I start out with some real sympathy for a pro-simplicity view, but it is not
initially obvious how more information can be harmful. This essay begins with some
benefits of consulting more evidence but then identifies some rational reasons for a
well-informed neutral commentator to wish to limit the evidence that an imperfect
DM will see.

Assuch, it seeks to contribute to the vigorous, but not always rigorous, debate on
how policy can best operate in a world of complexity. In antitrust, both Chicagoans
and Neo-Brandeisians favor simple models and simple rules, but very different ones,
while mainstream antitrust economics recognizes and may even overstate

complexity. What can we say about good policy in this respect?
Beliefs and Evidence in a (Fairly) Standard Model

Consider a single decision-maker (DM) who is imperfectly informed but who is
rational and sophisticated about that imperfection and about the implications of
seeing more information. Such a DM is modeled as choosing a decision that
maximizes his expected payoff, given the uncertainty (imperfect information) he
faces, which he treats as having a subjective probability distribution. To keep the

discussion relatively simple and concrete, I assume that his uncertainty concerns

! This has been on my mind for some time: see Joseph Farrell, “Complexity, Diversity and Antitrust,”
Antitrust Bulletin, 2006.
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whether a proposed merger is anticompetitive (hypothesis A) or benign (hypothesis
B). I denote by pthe probability that he attaches to hypothesis A, incorporating a
(relatively simple) baseline set of facts. For instance, this might incorporate the fact
that it is a horizontal merger between the third and fourth largest suppliers of
widgets but not yet include any deep analysis of whether “widgets” are an antitrust
market or whether the merger would yield significant efficiencies. We call pthe
DM’s “prior” probability because it is what he believes prior to seeing the additional

evidence whose consequences we are evaluating.

The DM’s decision problem also involves his Joss function: a standard (if
pessimistic in tone) way to represent his underlying preferences. In that
representation, we normalize the DM’s payoff at zero if he makes perfect decisions
(blocks an anticompetitive merger or allows a benign one), and charge him with

losses Lfor a false positive and Mfor a false negative.

Assuming that both LZand Mare strictly positive, the DM would block the
merger if pis close enough to 1, and allow it if pis close enough to 0. Specifically, he
will block the merger if the expected loss from doing so isless than that from allowing
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it,or p.0+(1 - p). L<p.M+(1 - p).0,0r \ . The left-hand side of this
condition is called the odds ratio, and we can call the right-hand side the Joss ratio.
The odds ratio is a nonlinear but increasing function of p, in other words, a measure
of beliefs, while the loss ratio is independent of those beliefs. Each of those ratios can

potentially take any positive value.

Seeing more evidence, of course, would change the DM’s beliefs and hence
potentially, his action. Acquisition of new information (more evidence) replaces the
DM’s prior belief or odds ratio with a “posterior” probability or odds ratio that might
be either greater or less than the prior. Those changes in belief themselves have
probabilities: before seeing the evidence, it is unpredictable in which way it will point,
and the posterior can be viewed as itself a random variable whose average is p: the

weighted average of the DM’s posterior beliefs ought to be his prior.

Bayes’ rule tells us about those posterior beliefs. Think of both the
observation xand the true hypothesis (A or B) as random variables. The joint
probability of bothobserving x, andhypothesis A, is equal to the “likelihood” (or
probability) of observing xconditional on hypothesis A, times the prior probability
of A: pA&x] = P x/A| P A]. Similarly, p[ B&x] = p{x/B|p[A]. Taking the ratio, we have:

plA&x] _p[x|A] p[4] _ plx|4] p
[B&x] plx|B]p[B] plxIB]1-p
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At the same time, we have p{A&x] = P x]{A/x] and similarly for B, so the left-
hand side of the displayed equation isequal to:

plxlp[Alx] _ plAlx]
[x]p[B|x] p[Blx

whichisthe odds ratio conditional on having seen x. Thus we have Bayes’ famous
rule:

pLA] _plxiA]_p
[Blx] p[x|B]1-p

In other words, the effect of observing xis multiplying the odds ratio by the
“likelihood ratio,” the first factor on the right of this equation. If the
observation xwould be more likely under hypothesis A than under B, the likelihood
ratio is greater than 1, and the observation raises the odds ratio (shifts beliefs toward
hypothesis A); conversely, of course, if the observed xwould be more likely under

hypothesis B.>

In this overall framework, more evidence is at least weakly valuable to the DM by
helping optimize his decision, making false positives and/or false negatives less
likely. That fact in itself is very general and robust (within the single-chooser
framework): after all, he cou/dchoose to ignore the additional evidence, which would
give him the same expected payoff as if he never saw that evidence. Indeed, if the new
evidence will not changehis decision—for instance, if the likelihood ratio will
predictably be close enough to unity to leave unchanged the comparison between the
odds ratio and (Z/M)—then the new evidence is of no value to the DM. By the same
token, he will gain if there is a positive chance that his posterior would differ
sufficiently from his prior that he would change his decision to block or allow the

merger.?
A Commentator’s Views May Differ

Now introduce a commentator—one who thinks that the DM is getting things

wrong. I am not focusing on an advocate or litigant who might prefer the same

21t can be convenient to use the logarithms of these ratios. With the slightly awkward contractions that
are often used, Bayes’ rule is that the log[arithm] [of the] posterior odds ratio is equal to the log [of the]
prior odds ratio plus the log [of the] likelihood ratio. The log-likelihood ratio is positive if the
observation supports hypothesis A and negative if it supports B. Nothing substantive is changed by the
shift to logarithms, but it makes for a possibly more intuitive formulation in which evidence adds to
(rather than multiplying) the measure of beliefs. It also puts out a nice measure of the strength of a
piece of evidence: the absolute value of the log-likelihood ratio.

3 With just two possible actions, as discussed here, there has to be a positive probability that his decision
would stay the same (otherwise, he would change it without seeing the new evidence).
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decision no matter the merits of the merger, but rather a sophisticated good-faith

observer who wants good antitrust enforcement.

Such a commentator (or commentators) may disagree with the DM’s loss
functions and prior probabilities, Z, M, and p. There is certainly ample well-informed
disagreement on those quantities.* Those different perceptions often put daylight
between what the DM decides and what a commentator would decide in light of the
same explicit evidence, be that the relatively simple baseline description of the case
(perhaps “an exclusive-dealing agreement” or “a largely horizontal merger”) or the
expanded evidence base that includes the additional information x. But does giving
the DM additional information make those disagreements more likely and more

intractable, or less?
Emma’s Lemma and Bayesian Consistency

In Jane Austen’s £mma(1815), Emma and her respected friend Mr. Knightley
debate whether Frank Churchill is culpable for not attending his widowed father’s
second wedding. Neither Emma nor Knightley has met Churchill, and they know
rather little about him. After some unproductive back-and-forth, Emma observes
that they “are both prejudiced; you against, I for him; and we have no chance of

agreeing till he is really here.”

Intuitively (and reading only slightly between Emma’slines), she expects that she
and her friend willhave a good chance of agreeing after they meet Churchill. Thus
their uncomfortable initial disagreement can be expected to fade in light of more
evidence.’ I call this point Emma’s Lemma(the name is too tempting to resist). The
idea is that after they meet Churchill, both will adjust their beliefs in the same
direction, corresponding to the weightier new evidence that they will then
share. And if the adjustment is large enough—the new evidence weighty enough—
then any disagreement about the loss ratio would also become unimportant because
their approximately-shared beliefs will be confident enough to put them in the zone

where their final decisions will coincide.

The statistical topic of “Bayesian consistency™finds that, in reasonable

circumstances, in the limitas more and more evidence is introduced, “the data

*Baker (2015), for example, discussing the “error-cost” or decision-theory approach to antitrust,
disputes Easterbrook’s (1984) claim that Lis large and M is small. See Jonathan Baker, “Taking the
Error Out of “Error Cost” Analysis: What’s Wrong with Antitrust’s Right?” Antitrust Law Journal
2015; Frank Easterbrook, “The Limits of Antitrust,” Texas Law Review, 1984. See recently Herbert
Hovenkamp, “Antitrust Error Costs,” U. Penn. Journal of Business Law, 2021.

§ Emma characterizes this difference in priors as “prejudice[]” on both sides, which is arguably a bit out
of character for her (she generally has a high regard for her own analyses) and (spoiler alert) may signal
how highly she esteems Mr. Knightley.

¢ See e.g. Persi Diaconis and David Freedman, “On the Consistency of Bayes Estimates,” Annals of
Statistics, 1986.
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swamp the prior” so almost any prior beliefs will evolve to almost the same posterior,
anarrow penumbra of slight uncertainty surrounding ahighly confident belief in the
truth. If, e.g., hypothesis A is correct, then the log-likelihood ratio from each piece of
evidence will, on average, be positive, so after enough pieces of evidence, the posterior
log odds ratio will almost surely be large and positive (hypothesis A will be strongly
supported), almost no matter what the prior. Since this applies to all observers, no
matter their starting values of por their Lor M, everyone’s posterior beliefs will
eventually cluster tightly near one or the other end-point and hence also near one
another. Moreover, in our context, with a discrete decision (block or allow the merger)
as the endpoint, neither some residual uncertainty nor a lingering slight
disagreement between parties who started with different priors actually matters, nor
does an ordinary difference of views about the loss ratio. That is, once everyone’s
posterior probability for hypothesis A is high enough, it doesn’t matter if they
disagree about whether it is 95% or 99%; nor does it matter if some think it has to
exceed 90% to justify action and others would put that threshold at 70%.

However, there are a couple of twists. First, we are asking about the effects
of somemore evidence, not whether an almost infinite amount of more evidence
(often further assumed to be essentially more draws of the same experiment) would
be helpful. Second, although Bayesian consistency takes care of disagreements
about pand about Land 4, it assumes—as do most expositions of Bayesian logic that
I have seen—that the likelihood ratio corresponding to a given observation xis
objective and therefore agreed upon. (Indeed, one can think of much Bayesian
statistics not as assuming a prior and deriving posterior beliefs but rather as
objectively reportinglikelihood ratios.) Despite the twists, however, the intuitive idea
that “the data” (or evidence) may at least start to swamp initial disagreements is key

to both topics.

Looking to refine the argument, I would identify two assumptions implicit in
my discussion or (mutatis mutandis) in Emma’s. First, I assume that each
commentator, like the DM, basically agrees with the antitrust agenda, in the sense
that each prefers to block an anticompetitive merger and allow a benign one:
everyone’s Land Mare strictly positive. This assumption puts us in the space of good-

faith policy discussion: I am not trying to model pure advocacy.”

Second, I assume that commentators and the DM gualitativelyagree on how to
interpret any potential piece of evidence. By this, I mean that they agree on

the directionin which a given piece of evidence points—that is, whether it supports or

7 Thus I am not trying here to analyze one obvious source of disagreement about detailed evidence and
rules of reason in antitrust: that plaintiff-side advocates would prefer simple rigid rules that favor
plaintiffs, defendant-side advocates prefer simple rules that favor defendants, and both groups view
detailed inquiry as a compromise outcome.
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undermines the hypothesis that the merger is anticompetitive, or in Bayesian terms,
whether the likelihood ratio is above or below 1 (equivalently, whether the sign of the
log-likelihood ratio is positive or negative). This assumption is much weaker than is
standard in Bayesian decision theory, which assumes that the likelihood of an
observation given a hypothesis is derived mathematically, so that there is precise
agreementon thelikelihoods and thus on thelikelihood ratio. However, asIwill argue

below, my assumption is stronger than it might seem.

With those seemingly mild assumptions, there is an intuition—although no
proof—that each commentator (as well as the DM) should generally support exposing
the DM to more evidence. Obviously, sometimes a piece of evidence will “point the

wrong way,” but that will be the exception rather than the rule.

Let me put this into the form of an internal monologue of a “progressive”
commentator who believes that the DM (e.g., a court) is wrongly reluctant to block
troublesome horizontal mergers. The commentator muses: “7 believe the courts are
way off base in their perceived loss functions (L and M) and in their subjective prior
belief p about the fraction of mergers that are anticompetitive. I've had no Iuck
pointing out those errors—not surprising, since it would be a challenging
econometric project to pin down those quantities, and I don’t have precise estimates
either. Still, 'm confident I'm more right than those courts are, so what can Ido? If I
encourage courts to get much more information, their beliefs will move toward one
or the other endpoint, and I’'m fairly confident that their beliefs will move toward
hypothesis A (the merger is anticompetitive), because statistical logic says their
beliefs will likely move toward the truth and because I believe that the truth is
hypothesis A. I know about the identity that says that the ex ante expected value of
the posterior is equal to the prior, but of course that doesn’t apply if the prior is just
deluded, as I believe theirs is. I believe that the DM’s posterior p will systematically
tend to increase.® So more analysis and evidence could moot their mistaken prior p.
(And if perchance I am wrong in my prior, I will learn something, and we know that
more information for the DM is socially desirable if the DM’s prior beliefs and loss
function estimates are reasonable.) As for the DM’s (in my view) off-base views on the
loss ratio, if the DM looks at enough more information, its posterior and mine will be
close to one of the endpoints, and so its decision will be a lot like a decision under

certainty; thus its beliefs about loss functions won’t really matter.”
Why then the intractable disagreement?

Those encouraging observations might suggest that everyone of good faith

would agree that adducing more evidence is good. But they don’t—so we now have a

8 Thus Emma’s Lemma offers a tool of persuasion...even though Emma is a different novel than
Persuasion.
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sharper version of the question, “why don’t they, then?” What’s unconvincing about

the fictitious monologue above?

I believe a key issue is that commentators, rightly or not, lack faith in the
DM’s interpretation of evidence—that is, in the likelihood ratio by which the DM will,
versus should, modify its prior in light of additional evidence x. As noted above, this
issue does not come up in many Bayesian discussions because the likelihood ratio
(unlike priors) is assumed to be an objective mathematical consequence of each
contending hypothesis. But even if the DM and the commentator assess
different magnitudesof log-likelihood ratios for the additional evidence, that seems
to leave roughly intact the intuition above provided that they agree on the direction
in which that evidence points (the sign of the log-likelihood ratio). Can there
reasonably be differences in the direction—that is, one observer treats evidence xas

supporting hypothesis A while another treats xas supporting B?

In some cases, yes: two observers might indeed interpret a single piece of
evidence in opposite directions. For instance, a familiar intuition views (sincere)
complaints by rivals as a sign that a horizontal merger is pro-competitive, but an
observer who believes that a larger and more powerful firm may well engage in
exclusion might interpret it as the opposite. Similarly, merger efficiencies are widely
viewed as pro-competitive, but even within the consumer welfare standard, some
would fear that medium-run efficiencies accruing to an already powerful firm are

threatening to long-run consumer welfare via a risk of less rivalry.

But more common than such directional disagreement about a narrowly defined
“piece” of evidence, I suspect, is disagreement about the relative strength or
informativeness of two pieces of evidence that (everyone would agree) point in
opposite directions. One might distinguish between disagreements on how to weigh
evidence on a particular topic or aspect of the overall inquiry versus disagreements
on how to weigh the dimensions of the inquiry, although both have the same

implications here.

As an example of the former, suppose that executives testify that the merged
firm plans to increase R&D spending, but economic testimony indicates weakened
post-merger incentives for R&D. Different fact-finders or commentators, aware of
both of those pieces of evidence, might well weigh them differently. This seems
distinct (though probably not sharply distinct) from a disagreement in the latter
category, such as one DM thinking that most efficiencies will eventually be passed
through even without much rivalry, while another thinks that mergers among direct

rivals with high diversion ratios are usually harmful even if they enhance efficiency.

Either way, that kind of disagreement on relative magnitudes of opposite-sign

evidence opens the door for directionaldisagreements about the likelihood ratio to
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be assigned to a given “body” (multiple “pieces”) of evidence. That is, if people agree
about the signs of Xand Ybut disagree about their magnitudes, they can easily
disagree about the sign of (X - ¥). Consequently, a mixed body of evidence might shift
a DM’s beliefs in one direction and a dissenting commentator’s in the opposite
direction rather than partially converging as in Emma’s Lemma or Bayesian
consistency. Recent Bayesian scholarship, in particular Acemoglu et al. (2016), seems

to support this intuitive concern.’

In that framework, several plausible problems suggest themselves.
Confirmation bias (over-weighting evidence that agrees with one’s prior) has more
room to influence the outcome if there are more pieces of conflicting evidence. The
book Merchants of Doubtdescribes how the presence of conflicting evidence may
have led decision-makers to over-weight the “doubts” and to gravitate to a decision
not to act.'® A difference in resources or in incentives to invest in winning a case can

also bias the set of evidence that ends up being presented to a decision-maker."*

A statistics-inspired approachisapt to (though it need not) be inspired by the case
in which “pieces” of evidence either represent repeated draws of a random variable
whose distribution depends on the prevailing hypothesis or at least (as in the R&D
incentives illustration above) bear on the same specific part of an overall inquiry. In
antitrust analysis, there is typically also another issue: different pieces of evidence
often concern different dimensions of the overall inquiry that
are substantivelyrelated to one another in a variety of ways. For instance, in
analyzing a merger, there might be evidence of diversion ratios, previous industry
attempts to collude, efficiencies, entry, buyer power, and so on. Combining and
weighing these categories of evidence involves economic (and/or perhaps legal)
analysis in a way that at least feels very different from weighing conflicting evidence
on “the same” topic. For instance, how should one gauge the overall likelihood ratio
from learning that a proposed merger would undo a lot of direct rivalry between the
merging firms but that entry is not unusually difficult? That question is not very

much like combining the conflicting evidence on R&D effects discussed above, but it

° They find that observers’ uncertainty about likelihoods can strikingly undermine Bayesian
consistency results even in the limit. Daron Acemoglu et al., “Fragility of asymptotic agreement under
Bayesian learning,” Theoretical Economics 2016.

10 Naomi Oreskes and Erik Conway, Merchants of Doubt, 2010, Bloomsbury Press, emphasize the
intentional creation of doubt for discreditable reasons, but the same DM bias can also operate on
entirely good-faith complexity and doubt (“analysis paralysis”). Either could happen in the antitrust
context.

1 This point is stressed in the context of patent validity in Joseph Farrell and Robert Merges,
“Incentives to Challenge and Defend Patents,” Berkeley Technology Law Journal, 2004; in antitrust
and other contexts see Erik Hovenkamp and Steven Salop, “Litigation with Inalienable Judgments,”
Journal of Legal Studies, forthcoming/2022.
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too can turn differences in quantitative assignment of weights into a directional

disagreement about net evidence.

This pattern, too, can cause trouble. There is an often-credited would-be
syllogism that if, for example, the presence of some entry barriers is economically a
necessary condition for competitive harm, then a plaintiff ought to have to prove the
presence of entry barriers."” But, of course, not everything that is true is convincingly
provable. An old observation is that “absence of evidence is not evidence of
absence.””*From a statistical point of view, it can be—but it is not likely to

be conclusiveevidence of absence.

Suppose, to illustrate, that when there are, in fact, entry barriers, there is a
probability £< 1 that the plaintiff will prove it to the standard required (some readers
will recognize this as the “power” of the test). Suppose also for simplicity that there
are no convincing but incorrect “proofs,” implying that the likelihood ratio from

seeing a proof is infinite. However, the likelihood ratio from seeing no proof is not

(1-t ]
L =(1-t)
zero but l ‘ .If the prior odds ratio for hypotheses A and B
,‘v
(1-p) . . . e
is ! ", the odds ratio posterior to seeing the plaintiff fail to prove entry
P {
4 |A l - " l|
§ l -mn
barriers is therefore ". . .Requiring such proof, in the sense of

deciding for the defendant in the absence of such proof, would forcibly “round down”
the posterior to zero. When £< 1, that is incorrect as a matter of inference or
(viewed differently) mandates a decision that can easily differ very substantially
from the optimal one given correct inference. Even if the DM has a good sense
of t(and I think an intuitive grasp of statistical power issues is by no means
widespread), the correct inference is not very transparent if expressed in
probabilities rather than in odds ratios: the posterior probability of hypothesis A,
(1-%)
q=—p
conditional on seeing no proof of entry barriers, becomes \ -7t " .Asan
arithmetic example, suppose that a plaintiff is otherwise well along toward showing

harm, p=4/5, and entry barriers would likely but not surely be demonstrable if they

12 The substantive question is not the point here, but Martin Weitzman showed that an industry with
literally no barriers to entry (“contestability”) would have properties making it unlikely to be the
subject of an antitrust inquiry. Martin Weitzman, “Contestable Markets: An Uprising in the Theory of
Industry Structure: Comment,” American Economic Review, 1983.

13 https://quoteinvestigator.com/2019/09/17 /absence/
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exist, t = %. Then we would get g= 1/2, so treating gas zero would be a substantial

misstep.**

The gap between truth and proof widens if one side, say the plaintiff, is given the
burden of proof in multiple such dimensions: then, the risk of a false negative can
grow significantly.'® As an arithmetic example, if the probability ¢of finding a proof
of any one dimension or required element, conditional on the merger in fact being

anticompetitive, is %, and there are four such dimensions, the risk of this kind of false

| .
L3 L (B[
) T o 206 a 2056

negative grows to ’ ; 4 =~0.68. Thus,

adding more detailed “off-ramps” for defendants is not harmless from a decision-

theory or error-cost standpoint.

Indeed, the risk of false negatives from decision rules that require multiple
proofs from a plaintiff can easily outweigh the reduction in false positives.
Importantly, this applies even if each element is, in fact, essential for competitive
harm, in which case (in my experience) many antitrust practitioners and
commentators are tempted to quickly infer that a plaintiff should prove each

element.

To understand this in our baseline decision theory model, suppose that a DM
identifies N essential elements for actual anticompetitive effect. lustratively, for
some DMs, these might include direct rivalry between the merging firms, the
presence of some entry barriers, the minimal scope for repositioning, and the
absence of large marginal-cost efficiencies. Although each element is assumed here
to be essential for the anticompetitive effect, the same is not automatically true
for proof ofeach element. Suppose that when a given element is, in fact, true, the
plaintiff has a probability zof proving it (as above, this is the power of the “prove it!”
test for that element), whereas when the element is false, the plaintiff has a
presumably lower probability sof inaccurately “proving” it (in hypothesis-testing

language, sis the “size” of that element-specific test).

Consider a rule that blocks a merger only if the plaintiff proves all N elements. If

hypothesis A (anticompetitive merger)is true, then it will be correctly diagnosed with

N N\

probability" , and thus missed with probability 1-! , so false negatives

14 David Gelfand, while at DOJ, warned of a possible “CSI effect” in antitrust. An “exaggerated portrayal
of forensic science” on TV may raise expectations regarding the available strength of evidence and
thereby generate false negatives when fancy forensics are unavailable. David Gelfand, “Preserving
Competition: The Only Solution, Evolve” https://www.justice.gov/atr/file/518896/download

15 Multiplying burdens on defendants can analogously risk false positives, possibly recognized in the
pragmatic presumption of a “standard deduction” of merger efficiencies.
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N
p. ( 1t ).
contribute \ to the overall expected loss. If hypothesis B is, in

fact, true (the merger is benign), then it will be incorrectly diagnosed (a false positive)
. . ) 1\
\ (1-p :|_s",1

with probability s , so false positives contribute * " to overall

expected loss. Total expected loss is thus:

b.(1 =t"\. M+ (1 -p).sV.1

Another possible rule would lighten the proof requirement by requiring only

{ .\‘ _ 1 \
proof of at least "». / of the N elements. Would that less rigorous rule lead to a

higher or lower expected loss? Under this rule, the expected loss is:

p.(1—[t" + N - Ot* D). M+ (1 —p).[sY + N1 - 5).s¥1]l]

The change in the expected loss from lightening the proof burden is thus:

b.(—N. (A= M+(1—-p)N.(1- s).s“"‘,L]

This change is negative (relaxing the rule lowers expected loss) if:

PO -0t "M > (1 -p)(1-s).s" 1

,which is the case for all sufficiently large MNprovided s< £<1. That condition for

the change to lower the expected loss can be helpfully rewritten as:

p (1—z)z”“>L
1—p(l—s)sV1~ M

The left-hand side is the posterior odds ratio if the plaintiff has proven exactly &
-1 of the Nelements. The condition is telling us that if that posterior is sufficiently
strongly in favor of hypothesis A such that blocking the merger would be optimal
notwithstanding failure to prove (distinct from the falsity of!) one of the Nelements,

then any rule that requires proof of all N is not optimal and should be relaxed.

Expressed that way, the point becomes obvious: in the decision-theory model,
there is no benefit in committing ex-ante to making choices that are not optimal ex-
post. Yet, as I noted, it is common to hear assertions of (and relatively rare to hear
pushback on) an incorrect syllogism: that if harm is unlikely absent condition C, then

a plaintiff should be required to prove condition C.
Conclusion

There are real benefits of looking at more evidence, which can not only directly

improve decisions but also moot certain disagreements about priors and loss
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functions. But the standard decision-theory model assumes that additional
information will be optimally used and thereby overstates the case. Correctly
interpreting mixed evidence or “absence of evidence” can be a subtle problem of

statistical inference, and there is scope for good simplifications to help.

Even so,Iam not ready to recommend leaving informative evidence on the shelf:
rather, as an optimist, I would urge decision-makers to minimize the risks by
recognizing and seeking to avoid or adjust for them. One step toward doing so,
perhaps itself a simplification, is to protect the simple foundational assumptions of
antitrust while seeking a new generation of simple rules and principles that

encapsulate, rather than ignoring lessons from modern economics.

Joseph Farrell
Professor of the Graduate School in the Department of Economics,

University of California at Berkeley.

Aswillbe evident, this essay is more than usually incomplete and tentative, but I have
learned alot in the process of writing it. Ithank the editor and Jonathan Baker, Aaron
Edlin, Steven Salop, and Carl Shapiro for helpful comments, but they are not to be

blamed for any errors nor for any of the omissions.
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