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1 PROCEEDINGS
2 - - - - -
3 MR. KOBAYASHI: All right, good morning.
4 Because of my upbringing, I feel compelled to start on
5 time. My name®s Bruce Kobayashi, and 1 am the Director
6 of the FTC"s Bureau of Economics. 1°d like to welcome
7 you all to the 12th Annual FTC Microeconomics
8 Conference.
9 For those of you who are from outside the FTC,
10 I want to say a few words about our agency and the
11 Bureau. As you probably know, the FTC is an
12 independent agency, and 1t has two primary enforcement
13 missions. One is consumer protection. The other one
14 IS competition. We"re attempting to prevent business
15 practices and conduct that are anticompetitive or
16 deceptive and/or unfair to consumers.
17 The FTC also has a broader mission to enhance
18 informed consumer choice and public understanding of
19 the competitive process, and one way we do that is, of
20 course, we produce research and reports, which 1s also
21 a big part of, 1 think, the BE mission and I think, you
22 know, from my review one of the more important parts of
23  the BE mission.
24 The Bureau of Economics i1s about a little over
25 a hundred people, including about 80 Ph.D. economists.
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1 That makes us one of the larger groups of microeconomic
2 economists iIn the Federal Government, and we do a lot
3  for the agency. We support directly both the antitrust
4  and consumer enforcement missions; we provide economic
5 analysis in support of investigations and litigation;

6 and we apply In many cases cutting-edge economic

7 analyses, both theoretical and empirical, to these

8 cases.

9 BE also supports the FTC enforcement mission as
10 well as the mission to sort of inform consumers by

11 producing and publishing a lot of high-quality,

12 cutting-edge research that, in effect, i1s to be applied
13  to our sort of direct support of enforcement.

14 Today"s conference, like its predecessors,

15 complements our robust economic research program. The
16 conference features cutting-edge academic research with
17 extended discussions of their relevance to real-world
18 economic applied problems. The conference organizers
19 and the scientific committee has again put together an
20 outstanding program, a great set of presenters,

21 discussants, and panelists, and I"m really looking

22 forward to the two days.

23 So before the first panel, I want to do a

24  couple of things. One 1 have to do, I have to do a

25 bunch of announcements, and 1°11 do that last. But I
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want to sort of do an extended thank you to all the
people involved iIn sort of making this happen. 1t was
a lot of work, and I"m not going to be able to mention
everybody, but 1 want to mention a bunch of people by
name.

First, I want to thank our cosponsor, the Tobin

Center at Yale University and its faculty director,
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1 serving, and 1 also want to thank our wonderful BE
2 administrative team who always do incredible work
3 behind the scenes to ensure that this thing goes off
4 well. That includes Maria Villaflor, Kevin Richardson,
5 Neal Reed, Constance Herasingh, Priscilla Thompson, and
6 Tammy John. They really sort of do a lot of work iIn
7 getting everything set up.
8 I want to thank our research analysts and
9 statisticians for helping with registration, and always
10 the FTC media team, the Office of Public Affairs, the
11  Office of Executive Director, especially this year for
12  fighting with the OCC about conference space here, and
13  the event planning staff. The FTC is a small agency,
14 but these things are -- 1 mean, our technology is
15 great, and we are blessed with great support.
16 All right. So the last thing 1 have to do is I
17 have to read a bunch of things. Don"t be alarmed.
18 I"ve done a lot of these and have never had to use
19 these. So there"s some administrative details.
20 First, please silence any mobile phones or
21 other electronic devices. If you must use them during
22  the workshop, please be respectful of the speakers and
23 your fellow audience members.
24
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1 workshop, you are going to have to go back through
2 security, so that should deter you from leaving.
3 Please bear in mind that you®ll have to do this and
4 plan ahead, especially if you"re on a panel after
5 lunch, so we can do our best to remain on schedule.
6 Most of you received a lanyard and a plastic
7 badge. The value is pretty low, but we do reuse them,
8 so please return them at the security desk when you
9 leave.
10 IT an emergency occurs -- this i1s the scary
11 part -- that requires you to leave the conference
12 center but remain in the building, follow the
13 instructions provided over the building PA system. If
14 an emergency occurs that requires the evacuation of the
15 building, an alarm will sound. Everybody should leave
16 the building 1in an orderly manner through the 7th
17 Street main exit. After leaving the building, turn
18 left and proceed down 7th Street and across E Street to
19 the FTC emergency assembly area. Just follow Ted.
20 Remain iIn the assembly area until iInstructed to return
21  to the building.
22 IT you notice suspicious activity, please alert
23 building security. Please be advised that this event
24 may be photographed or recorded. By participating in
25 this event, you are agreeing that your image and
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1 anything you say or submit may be posted indefinitely
2 at ftc.gov or on one of the Commission®s publicly
3 available social media sites. So there is no right to
4 be forgotten here. If you want that, go to Europe or
5 Argentina.
6 Restrooms are located in the hallway just
7 outside the conference room. 1°m almost done. There
8 Is a cafeteria here. It"s actually decent. Breakfast,
9 7:30 to 10:00. Limited menu 10:00 to 11:00. It
10 reopens for lunch at 11:30 to 2:00. So, actually, i1t"s
11 decent, but 1 think we have lunch here, so it"s
12 irrelevant.
13 Now 1 am going to turn the podium over to
14 James, who will start the first panel. Thank you, and
15 I look forward to a great conference.
16 (Applause.)
17 MR. THOMAS: Thanks, Bruce.

18 1 t m vy n 0 1 S o t 0 0 1 T T H O o m a s
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1 University of Bologna presenting a paper titled
2 "Artificial intelligence, algorithmic pricing, and
3 collusion.”™ Thanks.
4c(3)Tj12 0 O 12 151hw.ROj12 O 0O 12 151h31
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1 possibility that we have really tacit collusion among
2 algorithms when the algorithms learn to collude
3 autonomously. It is without having been designed in
4  order to collude. So that is the concern that we
5 address i1n this paper, and the question, in particular,
6 that we ask is, how real i1s the risk that these
7 algorithms may autonomously learn to collude?
8 And, of course, that is a question which has
9 important policy implications, and depending on the
10 answer that you give to these questions, then you would
11 go for a different kind of policy. So basically if, as
12 some people do, you believe that we don"t have any real
13 problem here, that algorithmic collusion is something
14 we say is really unlikely, then you would go for a
15 laissez-faire policy.
16 IT you instead believe that algorithmic
17 collusion i1s very common, very easy to achieve, then
18 you might want -- as some people have suggested, you
19 might want to regulate this particular sector and have
20 the firms use only those algorithms that have passed
21 kind of ex ante examination like we have for drugs, for
22 example, that can be brought to the market only after
23 being approved, having been approved by the FDA. And
24 In between, somewhere in between these two extremes,
25  there could be scope, of course, for antitrust policy.
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1 So in particular, 1 mean, algorithmic pricing,
2 as | said, has become more prevalent, but It iIs not
3 new, okay? Airlines and hotels have been using
4 algorithms for decades by now. What is new, however,

5 and what, you know, makes the problem of autonomous

6 algorithmic collusion nontrivial, i1s the software,

7 okay? The software is no longer -- or in addition to

8 the rules-based software that we used to have iIn the

9 past, it is no longer rules-based, but it is based on
10 artificial intelligence, and 1t is based on

11 reinforcement learning.

12 For those of you who play chess, it"s pretty

13 much like the comparison between Stockfish. Stockfish
14 IS a standard program, it says. Every serious chess

15 player used Stockfish or the equivalent of Stockfish to
16 make analogies, you know? Now, Stockfish is built in
17  this way. It is -- built into the software, there is a
18 function that allows the program to assess any possible
19 position that may arise in the course of playing the

20 game, okay? So that is to be fed into the program.

21 The new software program -- chess programs,

22 which are based on artificial intelligence, such as

23  AlphaZero, which was created by a team of scientists at
24 Google and which beat Stockfish -- by the way,

25
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1 in some detail what problems arise with this
2  theoretical approach, what progress has been made, and
3 how far we are from being able to say something useful
4 for policy by following this theoretical approach.
5 Another approach could be empirical, but that,
6 too, i1s very hard. My discussant today will be able to
7  tell you better than me what problems there are iIn
8 detecting collusion by looking simply at the market
9 data, and, in particular, one of the of problems that
10 we may face when trying to detect empirically
11 algorithmic collusion is that firms do not disclose the
12  type of algorithms that they use, okay? So that is
13 something that must be inferred from the data, and it
14 IS quite hard.
15 So what we do is we call it experimental
16 approach, but 1t 1s actually numerical simulation,
17 okay? So we build reinforcement learning algorithms,
18 we let them interact repeatedly in an artificial
19 market, and we see what they do, okay? Of course, this
20 kind of experimental approach has problems of external
21 validity. What we find in this experiment may not
22 apply to the real world. There may be two basic
23 Issues.
24 One problem could be that the environments that
25 we use iIn our artificial experiments may not be
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1 representative of the real world markets, and the
2 algorithms that we use may not be the same as firms do
3 in the real world, and we will discuss how we deal with
4 this problem in the presentation, but before doing
5 that, let me jump to the findings that we arrive at iIn
6 this paper.
7 Basically, we find that even simple
8 reinforcement learning algorithms -- and we examine
9 algorithms of the Q-learning type and I will explain in
10 a moment what they are -- learn to collude
11  systematically, okay? Collusion is not perfect. They
12 basically learn to collude partially, meaning that they
13 do not coordinate, or not always, on the monopoly
14 price. They coordinate typically on lower prices, but
15 they do it quite systematically.
16 And these high prices that the algorithms
17 eventually learn to charge are rational, meaning that,
18 as we know, starting from high prices, there would be
19 an incentive to undercut, okay, but that incentive
20 would be countered by punishment, and I will show you
21 what the punishment strategies look like, okay?
22 What 1s striking is that the algorithms learn
23 not only to charge high prices but learn to punish iIn
24 the way that I will show you from scratch, okay? They
25 do not know anything at the beginning of the
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1 iterations. All they know iIs that they have to
2 maximize profit, okay?
3 So they know the target. They are told what
4 they can condition their prices on, okay? That i1s, we
5 allow, of course, the algorithms to condition the
6 current prices on the past prices -- otherwise, we
7 couldn®t have collusion, okay? -- but that"s all tied
8 to the algorithms. All the rest they learn from
9 scratch, okay, and they learn to collude without
10 communicating with each other.
11 Let me skip this in the interest of time. As I
12 said, we focus on Q-learning algorithms, and 1t may be
13 worthwhile to spend a few miny.0001 Tc(worthwhile to spend.94 )1
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1 Now, we have a table here instead of a function iIf we
2 discretized the prices. Q-algorithms require the
3 action space and the state space to be discretized,

4  okay? So one thing that we do i1s we replace a

5 continuum as the action set with a discrete set of

6 prices, and so we have a discrete set of possible

7 states.

8 For example, in our baseline specification, we
9 have 15 feasible prices, okay? So there would be 15
10 columns 1n this matrix, okay, and 225 rows iIn the

11 matrix that is pairs of prices that may have been

12 charged in the last period.

13 Now, Ffor each of these entries in this table,
14 the algorithm has a number which tells him how valuable
15 It Is charging that price, 10 in this example, given
16 the past prices, okay? Now, how Is that number

17 determined? The i1dea is that you start from arbitrary
18 numbers, okay? In the baseline specifications that we
19 use, these numbers are actually the discounted profit
20 that the algorithms would make by using -- by charging
21 a certain price on the assumption argingl82111
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1 do -- I mean, we do a robustness analysis. If we allow
2 for enough experimentation, as 1 will tell you in a
3 moment, the way the matrix is initialized is not that
4 important, okay?

5 And then starting from these arbitrary values,

6 any time the algorithm visit a cell, 1f there"s any

7  times that we observe these prices and the algorithm at
8 that price, the algorithm updates the Q-value according
9 to the formula that you find below the table, okay? So
10 the cell that has not -- for the cells that have not

11 been visited, there is no change. The algorithm

12 updates one cell at a time. That 1Is so by design,

13 which implies that these algorithms are slow to learn,

14 okay, because they update one cell at a time.

15 For the cell which is visited, the updating is,
16 you know, with -- there i1s a way to 1A, which iIs given

17 to the past value, so an alpha is a relative weight of

18 new information, and the new Information is the

19 current -- the profit that the algorithm observes. By

20 the way, when we are in this cell, the algorithm

21 observes also what the other has charged, okay, and,

22 therefore, observes the profit and the price of the

23 opponent. Given the profit, it can calculate the value
24 of the next state which i1s achieved and updates the

25 Q-value according to the formula, okay?

For The Record, Inc.
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1 Now, of course, for that to work, we have to
2 instruct the algorithm to experiment. To allow the
3 algorithm to learn, it has to experiment, which means
4 It has to try actions that would not be optimal in the
5 light of the information that he has acquired so far,
6 okay, to learn something new. So there has to be an
7 experimentation strategy, and there are different types
8 of experimentation strategy.
9 What we use is the Epsilon grades. They"re
10 called Epsilon grade experimentation, which means that
11 with probability 1E, in each period, the algorithm
12 charges the price which, given the past prices, has the
13 highest Q-value, okay? So in this row, you would look
14  for the action with the highest Q-value, and the
15 algorithm would charge that one, but with probability
16 Epsilon, the probability randomizes uniformly across
17 all other actions, okay?
18 And we have this probability decrease over
19 time, starts from one. That is, initially, the
20 algorithms randomize uniformly, and then, as time
21 passes, they give more and more weight to the greedy --
22 iIt"s called greedy action -- and less weight to the
23 need for experimenting. So that is how the algorithms
24  work.
25 The economic model is a standard model with
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1 logit function, a fixed number of firms, constant
2 margin of costs, okay? There are a bunch of
3 parameters, and we do a robustness analysis with
4 respect to all of these parameters. Okay, so that is
5 what we -- the value of the parameters iIn our baseline
6 experience.
7 M is the number of prices, okay? As | said,
8 the action space has to be discretized, okay? So we
9 start from 15, i1t"s reasonably large, meaning that it
10 IS not easy to coordinate. |If we had two prices only,
11 for example, the game would become sort of a business
12 dilemma. There is only one way to cooperate in a
13 business dilemma. So you might argue that the problem
14 Is too easy for the algorithms. No, but with 15
15 prices, the problem becomes already quite difficult,
16 and we also look at a much higher number of prices, up
17  to 100.
18 Then these prices are supposed to range
19 between -- somewhat below the Nash equilibrium price
20 and somewhat above the monopoly price, okay? So that
21 c-whatever is the gap between the 1nlO.ntprice,2 0 0 12 151.08 2
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1 way, iIf we change these parameters, so if we enlarge

2 the number of prices or we allow for a longer memory or
3  for more players, one effect of that would be that the

4 matrix would become bigger, okay? So In our baseline

5 specification, the matrix is about 3300 entries, okay?

6 And because each entry has to be visited a number of

7  times iIn order to allow the algorithm to learn, okay,

8 inevitably, i1t takes a long number of periods in order
9 for the learning to be completed, and if you increase
10 the complexity of the program, which translates iInto a
11 bigger matrix, then the algorithms are inevitably even
12 slower to learn, okay?

13
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1 something, but we find they do converge, and here is
2 the prices which they converge to.
3 There i1s a lot of noise, okay, because as I
4 said, they learn by trial and error, and, therefore,
5 the way they learn to cooperate is very specific to the
6 pair of algorithms which are iInteracting, but overall
7 we see the colored squares are the monopoly prices or
8 the Nash prices. Prices are biased towards the
9 monopoly price, and correspondingly, we have a profit
10 gain. The profit gain is the ratio between the gain
11  with respect to the Nash equilibrium profit and the
12 maximum gain, okay? So i1t depends on the learning and
13 experimentation parameter, but in the whole range that
14 we consider, i1t"s about 70 percent, okay?
15 To give you a sense [off microphone]
16 experimentation parameter, the highest value that we
17 consider, which corresponds to visiting a cell by
18 chance only -- on average only four times over an
19 infinite time horizon. So that would be actually too
20 little to have decent learning, and actually, we then
21 look at the representative experiment in which a site
22 Is visited by chance some 20 times, a point more or
23 less here in this table.
24 Okay, so we have -- however, even if we vary
25  these parameters, still there is quite a lot of
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collusion. Now, that collusion is rational; that is,
our algorithms play a Nash equilibrium. Of course, it
iIs an infinitely (indiscernible) game, so there are
many Nash equilibriums -- Nash equilibria, but what
they do is to play one of these, okay? In our
representative experiment, in 50 percent of the times,

for each combination of parameter value, we run a
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1 revision -- from any point, any possible state. Almost
2 always they start to cooperate again.

3 Okay, I think that I°ve run out of time, so let
4 me just tell you that the deviation -- of course,

5 because the deviation is unprofitable, we ran bands of
6 robustness checks, and the cooperation/collusion seems
7 to be fairly robust, okay?

8 Now, just 30 seconds to tell what, in my

9 opinion, is the main limit of this analysis. The

10 problem i1s it takes a long time for the algorithms to
11 learn to collude, okay? And it -- maybe in answering
12  the question, 1 may provide more details about that, so
13 what we should address next, and that is the topic that
14 IS most prominent In our research agenda, is what would
15 algorithms that learn more quickly do, because there

16 are algorithms -- true learning are simple.

17 We can"t understand exactly how they work, but
18 there are more sophisticated algorithms. There exist
19 more sophisticated algorithms that are capable of

20 learning more quickly, okay? So looking at these

21 algorithms would be the next task In our agenda.

22 Thank you.

23 (Applause.)

24 MR. THOMAS: Okay. Thank you, Vincenzo.

25 Now, to discuss Vincenzo"s paper, we have Wally
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1 Mullin from George Washington University.
2 MR. MULLIN: Thanks. This is -- so this 1Is a
3 very interesting paper. So I think it"s a real
4 contribution, particularly on this link between the
5 algorithms and tacit collusion. 1It"s meant to be -- at
6 least the version | looked at -- more about positive
7  stuff than normative stuff, but obviously the normative
8 stuff becomes important later, and for this
9 environment, that"s important, too.
10 So he uses experiments or numerical simulations
11  to assess the algorithmic pricing. There are some
12 assumptions he went over. So, for example, the basic
13 demand structure is logit demand differentiated
14 Bertrand safe game and repeated infinitely.
15 Second, also reinforcement learning, in
16 particular Q-learning that he went over, and I think
17 even that the verbal thing here, and/or his revision,
18 the example -- because 1"m not -- even though I do
19 collusion, 1 don®"t know that much about algorithms,
20 frankly, although I do worry about 1t from a social
21 perspective, but the -- you know, going to the table,
22 you know, the example I think was actually good, to
23 keep, you know, the idea of but not, just
24 (indiscernible) examples and framework examples iIn
25 terms of the Q-learning.
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1 Posner and earlier, well, gee, should we treat tacit
2 collusion as a normative matter differently than formal
3 collusion, and obviously a part of this argument 1is,
4 well, maybe i1t"s about the evidence-securing process of
5 formal collusion as opposed to what happens with tacit
6 conclusion and/or the, you know, type one versus type
7 two issue. 1 certainly don®"t want to punish someone
8 who"s being competitive because they"re matching their
9 rival, obviously.
10 And, you know, part of the argument as
11 calculated in his book was going through iIn great
12 detail about, well, what happens if you have two firms
13 and they"re doing -- using flags to communicate, but
14 they"re basically still agreeing, right? We would
15 probably think that that would still be something legal
16 and have i1t legal, okay?
17 So another part of this all is finite duration
18 with gradual returns get cooperation, so that"s also
19 important in terms of, you know, the exploration model,
20 because even as Epsilon gets smaller over time, which
21 Is going to occur in the limit, you"ll still have
22  this -- eventually you®"ll have -- ending up, as he
23 says, you can have undercutting just because of the
24 experimentation, so -- or the exploration. He wouldn™t
25 want to have grim strategy, which 1 understand.
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really have a legacy -- a leniency, sorry, or a bounty
Iin that context? Probably not.

However, competition policy players are going
to care about 1t. So basically the other thing I would

5
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1 would -- well, as I said at the beginning, whether you
2 would attempt to regulate this industry or resort to
3 export intervention, antitrust, may depend on your
4 assessment of the likelihood that the algorithms may
5 collude. |If you really believe that collusion is
6 inevitable, then you might go for a sort of ex ante
7 regulation as has been proposed by some scholars.

8 And 1n that case -- but even if you iIntervene
9 ex post -- and I*m more in favor of this second policy
10 avenue -- there is still a problem of remedies, okay?
11 So basically one thing that I did not say at the

12 beginning -- but 1t"s definitely true -- iIs that, you
13 know, these pricing algorithms are good from many

14 points of view. They allow firms to react quickly to
15 market conditions, and In many cases, that may have

16 pro-efficiency effects, okay? So we must be careful
17 not to throw the baby out with the bath water when we
18 regulate or we prohibit these practices.

19 I think that part of the research which is

20 necessary In this field should be precisely devoted,
21 once we have established that there i1s a risk, and some
22 policies should be doing something, which 1 believe is
23  the case, how can we modify the algorithm or restrict
24
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1 could choose among, but 1 wondered if you had thought
2 at all about "endogenizing"™ the choice.
3 Like, for instance, you could stick within your
4  model and just allow the firms to choose the data
5 independently in order to maximize their utility, or
6 they could pick the Epsilon independently and, you
7 know, tweak the algorithm independently from one
8 another 1In a way that maximizes profits. And 1°d be
9 interested to know, do you still get elusive outcomes
10 when they“"re -- when that choice i1s endogenous?
11 MR. DENICOLO: Well, thank you for the
12 question. That"s very interesting. Actually, we just,
1313
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1 analysis towards asking the sort of questions that you
2 raise. It"s definitely very interesting but something
3 that we haven®t done yet.

4 AUDIENCE: Hello. Hi. Am I on?

5 This actually is a followup question. | didn"t
6 know 1t. Imagine your situation in which you allow in
7 learning algorithms a choice of the rate. My intuition
8 Is that competitors would want to make their algorithm
9 more complex. That"s one question. So if you test out
10 your experiment, will you find that there are gains to
11 be more complex than your rival?

12 The second is that you sold your results as

13 saying even with simple algorithms, you get collusive
14 prices. It isn"t obvious to me that with complex

15 algorithms you would still get collusive outcomes. So
16 the rat race to have more and more complicated

17 algorithms could lead to simply dead weight loss

18 associated with rating faster, if you will, or i1t could
19 conceivably change the competitive aspects of the

20 market. 1 wonder if you have insight in that.

21 MR. DENICOLO: Well, thank you very much for

22 the question.

23 Actually, one thing that we say in the current
24 version of the model -- of the paper, sorry -- is

25 precisely that more complex algorithms would be more
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1 likely to collude, but we are deleting this kind of
2 speculative comments from the paper on the request of
3 the editor, and I think -- I mean, if 1 were him, I
4  would have asked for the same, and we just limit
5 ourself to the report that is out. So, I mean, only by
6 doing more simulation and more experimentation can we
7 really answer to the question.
8 Let me, however, concerning the issue of more
9 complex algorithms being able to exploit the current
10 one, the current simple ones, well, actually, at least
11 upon conversion -- convergence, so once the learning is
12 completed, as | said, our algorithms play a Nash
13 equilibrium or something which is pretty close to a
14 Nash equilibrium, so they cannot be exploited.
15 Now, what happens during the learning? That is
16 really very, very difficult to assess unless basically
17 you do the analysis. So 1 will refrain from engaging
18 in further speculation and simply answer to your
19 question saying that, well, this is something that will
20 have to be seen by conducting further analysis.
21

For The Record, Inc.
(301) 870-8025 - www.ftrinc.net - (800) 921-5555



37

12th Annual FTC Microeconomics ConferenceDay ' 11/14/2019
1 that the algorithms converge back to the collusive
2 outcome. So in that context, 1 was wondering i1f you
3 had looked at efficiencies In pass-through and what the
4 implications are of that result for what"s likely to
5 happen if one firm experiences efficiencies. Is it
6 likely to just retain the efficiencies or pass any of
7 1t on?
8 MR. DENICOLO: No. To be honest, we haven"t
9 looked at that. So what you have in mind is a kind of
10 situation where, iIn the course of the interplay between
11 the firms, some of the parameters which characterize a
12 firm changes, and you -- well, that -- that"s a good
13 suggestion for future work, but we haven"t looked at
14  that.
15 AUDIENCE: One -- one -- I"m over here.
16 MR. THOMAS: 1"m sorry. 1 think we actually
17 need to move on, but thank you. Maybe you can chat
18 after the -- after -- during the break. Thank you
19 again. Thank you, Vincenzo.
20 MR. DENICOLO: Thank you, and thank you for the
21 questions.
22 (Applause.)
23
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1 tacit coordination mechanism: evidence from cartel
2 enforcement regulations.” Thank you.
3 MR. ZALDOKAS: Good morning, everyone, and
4 thanks for including this paper on the program. How do
5 I move -- how do I move -- the green one? Okay.
6 So thanks for including this paper in the
7 program. This is joint work with Thomas Bourveau, who
8 1Is at Columbia Business School, and Guoman She, who is
9 our Ph.D. student at HKUST. (Indiscernible) presented
10 It yesterday, so apologies for that.
11 So in this paper we"re looking to the --
12 empirically looking to the corporate disclosure as one
13 of the mechanisms, how tacit collusion can be sustained
14 in the product markets, and we kind of started looking
15 Iinto this case after we stumbled into this one
16 particular FTC case. So let me remind you briefly of
17  that.
18 So U-Haul was holding an earnings conference
19 call. So what is earnings conference call? Basically
20 after the firms announce annual earnings or quarterly
21 earnings, the representatives of the firm -- CEO, CFO,
22 other top management -- often hold a conference call
23 with equity analysts.
24 So they"re holding this conference call on
25 February 7, 2008, and they knew that the

For The Record, Inc.
(301) 870-8025 - www.ftrinc.net - (800) 921-5555



39
Day 1

12th Annual FTC Microeconomics Conference 11/14/2019

0o N o o B~ W N B

representatives from the main competitor, Budget, are
also dialed into that call. You know, these calls are
often accessible to all potential iInvestors and the
public.

So CEO of U-Haul makes the following points.
U-Haul i1s acting as the industry price leader. The

company has recently raised its rates, and competitors
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1 discuss the theories of antitrust liability and so on.
2 And they specifically mention that this -- that
3 certain -- certain discussions in the conference calls
4  can be seen as the invitations to collude and unlawful
5 signaling, as this U-Haul case has actually shown.

6 So what we will do in this paper, we will ask

7 do firms use financial disclosure to share information
8 that could benefit peers in these tacit collusion

9 arrangements. We will not look into all disclosure

10 that a firm is using. We will look into two particular
11 types of disclosure, and the first one is this

12 particular cases that 1 mentioned, is the conference

13 calls with equity analysts, and the second is the

14 material contracts with customers.

15 I will go into describing these particular

16 types of disclosure a little bit later. Before that, 1
17  will describe our identification strategy, but in

18 short, the first one will be the public communication
19 with investors, and the second will be the contracts

20 that the firm has to submit to the SEC. If this iIs a
21 material contract that poses a significant risk to the
22 investors, they have to submit 1t to the SEC as SEC

23  filings, and they can choose whether to redact certain
24 information from the contracts or not, and, you know,
25 in particular, what we would be looking into is whether
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1 they redact product prices or they disclose them
2 publicly.
3 Now, what is the tradeoff that we have in mind,
4 that the firms are facing? So we"re all iIn finance and
5 accounting, so from our perspective, as the finance
6 academics, you know, we have been learning and we have
7 been kind of as a first order effect agreeing that more
8 transparency brings benefits of reduced information
9 asymmetry, so Firms are actually inclined to produce
10 more information to the public.
11 This leads to less adverse selection, leads to
12 lower cost of capital, better governance in the case of
13  the moral hazard. So, you know, as a first order
14 effect, finance accounting really likes more
15 information provision. This helps both firms and
16 investors make more optimal decisions.
17 However, if you start thinking that this
18 information can also be used strategically by other
19 firms to tacitly coordinate the actions in public
20 markets, maybe we should actually be considering also
21  that there could be some welfare costs of disclosure.
22 So our goal with this paper is pretty much to
23 give an example to particularly finance researchers of
24 how these first order effects of higher disclosure
25 leading to lower cost of capital might have negative
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1 welfare consequences because of this potential conflict
2 between securities and antitrust regulations. Yeah, so
3 securities regulations would ask for more disclosure,

4 and antitrust regulations might actually try to limit

5 disclosure if this disclosure leads to negative welfare
6 consequences from the, you know, consumer point of

7 view.

8 Now, this actually is being discussed in the
9 legal literature as well, and in some sense It goes
10 back to the Supreme Court ruling in the Credit Suisse

11 vs. Billing case. That case is not related to what
12 we"re doing in this paper. It was about an IPO --

13 investment banks and IPO pricing, but one of the

14 outcomes of that legal case was the Supreme Court®s
15 kind of suggestion that creation of the SEC implicitly
16 exempted the regulatory securities issues from

17 antitrust loss, and then the question that arises in
18 these recent legal papers i1s whether, you know, the
19 corporate disclosures that are targeted to investors
20 are, iIndeed, immune entirely from antitrust challenge
21 under this Supreme Court decision and, for instance,
22 whether investor calls or whether the SEC filings are
23 considered as the -- you know, as part of the

24 regulatory securities industry and so antitrust laws
25 should not be applying there.
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So what we"ll do in this paper, we will apply a
sort of reduced-form empirical strategy to study
whether there"s actually the effect -- sorry, whether
there®s actually a prevalence of -- that we can say
that under certain conditions firms turn to using
financial disclosure for tacit collusion. So, you
know, as an empiricist, I'm -- you know, we are trying
to understand whether -- we are trying to -- ideally

trying to find the duration in tacit collusion.
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between antitrust and securities regulation and, you

know, provide this -- these findings that we have for

further debate on the normative implications, so...
All right. So let me talk about the

identification strategy. We"ll look into the leniency
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1 strengthening of the law rather than the adoption in
2 1993, and for the other countries, we look into the
3 most relevant data that we think the law has started to
4 be the most -- the most welcoming to the -- to the
5 cartel members to be used in talking to antitrust
6 agencies and the judicial agencies.
7 So we collected data on 63 countries and
8 territories. For some countries and territories, we
9 could -- there was no law at the time of our study
10 period from 1990 to 2012, and they are listed in this
11 yellow square. So Hong Kong, for instance, at that
12 time didn"t have any