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MR. ADAMS: Okay. |1 think we’re going to get
going here this morning, if -- 1Tt people like my -- my
bosses sit down.
My name i1s Chris Adams. 1°m a staff economist
here at the FTC. And 1 wanted just before we get going

just to thank a couple of people. The success of this
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So, I’m going to introduce Susan Athey, who 1is
one of the leaders in the field and Is moving on to
become one of the leaders in the field of online auction
advertising.

MS. ATHEY: Thanks so much for having me here
and giving me the opportunity to help organize this
terrific conference. And I had a great time with the
privacy panel yesterday, and 1°m looking forward to the
other sessions today as well.

So, today I want to talk to you about online
advertising auctions. And I’m going to spend maybe half
the time or a little more talking about sort of just
general issues In the iIndustry. | want to highlight some
regulatory issues. And then for the last half of the
talk, I’m going to give a little sort of sneak
preview/synopsis of some work 1°ve been doing with Glenn
Ellison. And there’s a paper on my website called
Position Auctions with Consumer Search.

And I1°ve actually -- I°ve been working on this
problem really kind of full-time for at least a year now,
and just in the interest of full disclosure, 1’ve been
collaborating a lot with Microsoft on this. Right now,
I’m a visiting researcher at Microsoft research, which
just opened up a new -- they have an academic style

research organization like Bell Labs, and they’ve opened
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up a new branch on Memorial Drive next door to MIT. So,
that’s where I1°ve been sitting for the last six months or
so. And 1°ve also been working with Microsoft to design
their online advertising auctions. And then iIn the midst
of that, 1 got thrown into some of the interesting
regulatory issues which fortunately competition iIn search
engines has lived to see another day as of this week.

So, we’re very excited about that.

So, that’s just my full disclosure there. So,
I’ve been spending -- as a result, I°’ve been spending a
lot of time talking to the regulatory community about
this topic in the last couple of months. And I think,
you know, it is a really important topic. And because of
sort of the structure of the industry and all the various
issues, this isn’t going to be the last time that big
teams of people at either the FTC or the DOJ invest a lot
of time In these issues and other parts of government.
And so, | think 1t’s -- it is really important that we
all sort of i1nvest iIn this and learn about 1t so we can
make rational policy.

So, online advertising is a really big
business. Just, you know, Google as a company, that’s
one of their main sources of revenue, and they make more
than $10 billion a year from auctioning sponsored link

advertisements and search. And people say, well, does
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anybody even click on these ads? Well, I mean, if you
look at, you know, Google’s market value, you kind of
have to believe that they do.

You know, Yahoo and Microsoft have similar
businesses, and then content sites auction space via
AdSense and related programs. So, the top three players
are Google, Yahoo and Microsoft, and Google is the
biggest by a substantial margin.

And another sort of iInteresting fact is that
search earns, you know, depending on which display space,
you’re talking about four to 100 times more per
impression than kind of the banner ads that you -- that
you see. And that has a lot to do with the nature of
what’s going on with search. Just like, you know, you
don’t think about Yellow Pages, you don’t spend a lot of
time on Yellow Pages, but Yellow Pages are a big -- have
a big market share of advertising dollars because people
go to the Yellow Pages when they’re ready to buy. And
that’s sort of a must buy for any kind of direct
marketers.

Just some of the competition policy issues.
So, in the last -- you know, in the last two years, this

has become a topic that’s absorbed a lot of time. So,
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blocked by the DOJ, and 1 think, you know, like I said,
we’re going to be back. Google’s dominant position and
then the relationship between search and other markets
suggests there’s many regulatory issues to come.

It”s not just that we have a big iImportant
business that has a small number of players, but there is
important relationships between those -- there are things
that happen i1n that market and other markets like -- you
can think about, you know, the information that is then
input to ad platforms, which came up in Google/Double-
Click. You know, Google has a check-out program, which,
you know, gets -- which operates in the search market,
which gets information which can then be used iIn other
ways. And, of course, there’s all the privacy iIssues as
well.

So, one reason that we sort of expect that, you
know, we will continue to have regulatory questions is
just that we generally expect that there’s going to be a
small number of firms iIn these markets. So, you know, we
have -- generally multi-sided platform markets, so 1T you
have advertising networks, you’ve got indirect network
effects. The more consumers you have or the more
publishers you have, the more advertisers you get. And,
you know, you can’t get a publisher to sign on to an ad

network unless you can promise them a certain -- a
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certain number of advertising dollars per page. And you
can only get the advertising dollars per page if you have
a lot of advertisers iIn your network.

So, we’re expecting that there’s going to be,
you know, a relatively small number of players, although
interestingly the display market is still fairly
fragmented.

I —- the other thing that’s really important in
search is just the huge, huge, huge investments and the
huge amount of time it takes to kind of build an
algorithmic search engine or a search advertising
platform. So, just when you think about algorithmic
search, you have server farms, a statistic | haven’t
verified, but what 1°ve heard is that, you know, Google,
Yahoo and Microsoft are using 3 percent of U.S. energy
consumption on their server farms.

You know, you’re thinking about all over the
world, you know, trying to place these football fields
worth of computers near cheap energy. You have -- you
have algorithms for parsing language and processing text.
All the algorithms for page ranking, which basically
means that you’re running a big, applied R&D
organization. And we know that it’s not easy to run an
R&D organization to attract star researchers, to get them

functioning and doing productive work on a large scale.
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That’s something that takes, you know -- something Google
has been very good at and that just i1t takes a lot of
investment and long-term -- long-term planning.

You know, there’s been -- you know, as you move
between the algorithmic search and the advertising
platform, there’s algorithms for quick prediction,
there’s a whole experimentation platform, which needs,
you know, to be built. It needs to have metrics. It
needs to have scientists designing how you do your
experiments, how do you evaluate experiments. When you
do an experiment, how do you know that it works? You
know, we’ve got all these measurers of what happened to
consumers. You know, which metric is most predictive of
short and long-term consumer engagement? Which one is
most reliable statistically?

You know, so just think about any kind of
research project that you’ve been a part of and then
think about sort of starting 1t from scratch, you know,
building up all of the intelligence and all of the
approaches, the empirical approaches and so on.

The huge database architecture and storage
issues. This i1s something I didn’t really appreciate.
The Department of Justice actually helped me appreciate
that more when I -- when 1 sort of saw Microsoft trying

to comply with civil investigative demands, and 1 really
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10
had to get inside of the databases of Microsoft. And you
just -- just the project that they had to design to come
up with a system that’s going to be able to take tens of
thousands of advertisers, each of them placing orders on
thousands and thousands of keywords, the orders
themselves are complex, there’s broad match, there’s
exact match, there’s targeting, and then you have to have
a system that will allow you to query that database iIn
real time and basically run, you know, thousands of
auctions a minute, maybe, and then provide all the data
back to the advertisers whenever they choose to log into
the system. This is a system with terabytes and
terabytes of data that has to serve many purposes.

And so, then there’s -- and then finally you
have to have an auction mechanism which has to be
designed conceptually. It has to be tested. It has to
work really fast and potentially be fTlexible to hold real
time auctions. This is just a huge -- I mean, it’s just
amazing, really, that these things got built and deployed
so quickly, but it’s also very -- a very complicated
problem. And there’s tons of things that you say, oh,
well, why can’t we do this? And, you know, 1t’s like,
well, you know, we haven’t been able to build it yet
because there’s so many things to be built. And, also,

it’s just highly innovative. You know, new innovation
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11
happening all the time iIn sort of econometrics and
statistics and in just how the auctions work and are
designed. And so, It’s just changing constantly.

So, that’s a -- so, It’s a very -- so, It’s
just an Important industry. We’re going to be involved
with 1t from a regulatory perspective, and it 1is
important to get it right and to think about how what you
do affects the future of innovation.

Let me talk a little bit now about targeted
advertising. It came up somewhat on the privacy panel
yesterday. Targeted advertising has wide-reaching
implications as well. So, If you think about the fact
that right now TV programs are designed to deliver
demographics of consumers, which are easy to sell to
advertisers, the whole industry structure of content
provision in television and in video is sort of set up
around a certain way that you sell that content.

And 1f we go to —- 1T we Imagine sort of a
world where in contrast, like, say on Youtube, 1If Google
knows something about what you’ve been viewing iIn your
searching and can show you Youtube videos with ads
targeted to your search behavior, suddenly there’s a
whole bunch of content out there that can be monetized in
ways that was never monetized before.

And so, you know, that changes the incentives
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13
do a certain merger, you know, 1 don”t know what the
regulators are going to say about it, and iIf you lose six
months or a year iIn this business, you know, you can
really end up behind.

IT I1°’m going to think about certain kinds of
alliances or investing in certain technologies, if
regulation goes one way, that whole business model may
not work.

And so, 1 think the i1nvestments that, you know,
economists at the various regulatory agencies make 1in
learning and understanding the iIndustries, putting out
white papers and just eliminating some of the uncertainty
is really -- is really valuable for helping the industry
move forward.

Let me throw out some interesting questions
that 1 think are open in display advertising that could
be i1nteresting for research. And 1°m going to spend the
remainder of my talk talking about search advertising. 1
just want to -- not that -- there’s not that much
research. The guys at Yahoo research have been active iIn
display advertising, but there hasn’t really been a lot
of research iIn the rest of the community on display
advertising markets. And 1 think there’s some really
interesting questions there.

So, just as some background, you know, what is
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the current status of things, in a lot of -- a lot of
content producers like MSN, a lot of those banner ads are
hand sold. So, the salesperson who has advertising
accounts and they just call up and negotiate prices, and
there”s various degrees of targeting that can be sold.
So, you can be sort of sold a bundle -- you know, here
are soccer moms, you know, how much do you want to pay
for a certain number of Impressions for these soccer moms
and so on.

But i1t’s really because -- when i1t’s hand sold,
there’s limits to how refined that can be. And part of
the reason it’s done that way still is that -- is that,
you know, you -- that’s where you make the most money.
There’s a lot of automated networks for pricing display,
but at the moment, you know, they don’t tend to get full
value, at least not for all -- for all publishers.

So, what’s called remnant, those are things
that sort of aren’t sold directly, sells for much less.
Even, like, you know, a New York Times page can end up
selling for much less if it’s an automated type of ad
network. So, ad networks create spot markets and ad
impressions. There’s over 100 ad networks and there’s
many different business models for those ad networks.
And so, there’s some -- so, this is sort of an -- there

are indirect network effects. You sort of think that
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eventually this might consolidate to a certain extent,
but we don’t -- It hasn’t yet. And so, we don”t -- we
don’t really know exactly how i1t”’s going to play out.
So, there’s questions about what’s the best
market design and how the markets compete. You know, 1is
it possible to have, say, some -- a lot of MEESH
(phonetic) networks that serve certain industries. You
get all the advertisers iIn that industry and that has
enough scale to sort of -- to succeed as sort of a MEESH
player. Are we eventually going to see consolidation?
Why 1s monetization still so low? Why haven’t
these ad networks been able to sort of close more of the
gap between hand sold and what they get? And then
another -- again, coming back to the regulatory theme, a
crucial 1nput for making, you know, an ad network,
certainly like in five or 10 years out, work very
effectively i1s the information for targeting. And so,
there’s just a lot of questions about how the -- how the
-- how that information is going to be shared. So, how
can you have kind of a -- is it possible to have a
decentralized platform where people are sort of coming
and going, but yet very -- very fine grained information
IS needed to figure out what the best match is between
the advertiser and the publisher and to create the value.

So, there’s lots of -- there’s lots of things
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So, one thing that, you know, might be a little
counterintuitive at first is if you think about, say,
Google offering eight positions and then realizing that
typically they only have, you know, one, two, or three
ads, you know, how is It that they’re making any money at
all because it seems like the supply of spaces is sort of
less than the demand for the spaces. But there are sort
of two reasons why they can end up making a whole lot of
money even though there’s empty spots on those screens.

The first reason is that there’s more clicks at
the top of the screen. And so, even number two competes
to be number one to get more clicks. The second reason
is that these -- these things are sold at auction,
they’re sold at second price auctions, but there’s a very
active role for reserved prices.

And so, you generally have to meet a minimum
reserve, and a fairly large fraction of advertisements
out there are actually paying a reserved price rather
than an auction price. And so, you know, i1t can be sort
of intuitively, do you think about, say, the third ad
doesn”t get a lot of clicks, then, you know, you can set
a higher reserve price and the second ad pays a higher
price, you lose the revenue from the third ad. But iIf
the third ad isn”t getting that many clicks anyways, then

you”ll bank more revenue by raising the reserve price.
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So -- so, you know, there’s -- so, It’s
possible -- so, as it turns out that, you know, you can -
- you can make a fair bit of money with trying to control
access in the sense where people bidding for access to
the highest number of clicks.

So, then another thing about -- and as | said
before, you know, people are looking for what you’re
selling on search. 1It’s similar to Yellow Pages. And
that’s part of the reason that this is just such valuable
advertising.

I also want to mention contextual ads because,
you know, contextual ads are -- are also fairly important
in terms of revenue. And I think they play a really
special role in terms of providing incentives for content
provision on the Internet. So, iIf you think about, you
know, especially small -- small published sites, even,
you know, your blog, your fishing afficionado blog, how
can you profit from that?

And, of course, you know, lots of people like
to put up free information on the Internet, but i1t takes
a little bit of time to make a nice site that’s easier
for people to navigate, to take the time to continually
update it. And there are a lot -- there is a lot of
really great content out there on the Internet. And the

main way that people can make money from smaller sites is
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dynamic.

So, the way that these incentives are provided,
I mean, it’s kind of interesting. You know, if -- there
are sort of two types of -- two types of relationships at
a broad level. You know, there’s -- you’re -- you can
sign up your blog for AdSense and just show ads and you
don’t have any negotiation. For that, historically
Google would just send you a check in the mail every
month. But they wouldn’t really tell you how 1t computed
that check, or even sort of what revenue share you were
getting. They just sent you a check, which is nice
because you’d rather get a check than no check. But it
also -- that lack of transparency is a little complicated
for thinking about, you know, If your check falls, like
why did i1t fall, is It just that people didn’t like your
site any more, or did they cut your revenue share?

Then for larger sites like the New York Times,
you know, you’ll have a search bar where you can search
the web. And this, iIn the end, the aggregate of all
these things drives a fair bit of search traffic. And
so, for those types of negotiations, it’s really -- iIt’s
money. You know, Google is going to pay you money.

Yahoo will pay you money. Microsoft will pay you money.
It’s really a substitutable good. And so, you’re going

to end up getting sort of a second price auction. So,
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you know, say Yahoo and Google will compete against each
other. At some point Yahoo drops out and Google pays the
price that -- where Yahoo dropped out. And so, again,
this competition sort of determines the payments.

So, that’s -- so, that’s an area where, again,
the industry structure has an effect on the incentives
for content provision.

Finally -- so, okay. So, let me now talk a
little bit about the auction itself iIn search
advertising. So, it’s a really interesting market design
thing. And the auctions have evolved over time. Just in
the course of 10 years, we’ve seen a migration from
auction systems that didn’t work very well to some that
work very effectively. So, there’s a real time pay per
click -- click and/or quality weighted, generalized
second price auction. That’s easy, right?

So, let me tell you a little about the
different parts and why they’re there. First of all,
it’s a real time pay per click auction. So, advertisers
maintain lists of pay per click bids attached to key
words. When a search engine -- search query is entered,
the applicable per click bids are applied, and then bids
are assigned an advertisement search query specific
quality score.

So, you know, the way this was first rolled out
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is these were just click through rates. So, these were
the -- the probability that an ad gets clicked, and over
time the different search engines have evolved subjective
scores that are assigned -- that are part of this quality
score as well. And so -- and so, the bids are ranked
according to the product of their per click bid and the
quality score, and what they pay is the general -- you
know, the rules aren’t actually completed disclosed and
aren’t completely committed to, but at a sort of first
approximation, what we think that Google is doing is that
they are -- they have the bidder pay the minimum price
that would keep them in the same position.

And so, your price that you pay per click
depends on your score and the score of the person below
you. And so, a change in your score would be just a
proportional change In the amount you pay per click.

So, why this format? Well, a real time auction
could be a rate card, it could be negotiated sales, it
could be periodic auctions. But | think that this was
partly -- 1 think that you could actually use periodic
auctions in this market for auto insurance. You know
about how many search for auto insurance. You know who
the bidders are. You could hold an auction for the next
six months impression of auto insurance. People would

come and you would make some money.
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But overall, it’s that you’ve got your millions
and millions of products. They’re highly variable
prices. The demands can change over time. You’ve got a
lot of small advertisers who want to kind of experiment
and learn about how their campaigns perform. And so,
this real time auction tends to work pretty well.

You’ve got a lot of direct marketers who are

interested basically in -- you know, they’re -- it’s not
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really got this market jump started.

However, because bids are weighted by their
click through rates, there is a sense in which the
pricing Is on a per impression basis. You’re ranked in
part on the revenue that you will provide, the expected
revenue, which is your per click bid times the click
through rate.

The generalized second price, the early designs
had pay your bid auctions, which led to cycles, and now
the fact that you pay the minimum price that keeps you in
your position allows for a more stable outcome. It means
that small changes iIn your bid don’t affect your outcome
very much, and it allows -- and 1t removes the incentives
of firms to kind of continually outbid each other by a
penny.

Finally, the click through rating, again, it
ranks firms by expected revenue for impression. The --
but 1t does require the estimation of click through
rates. And that’s actually a difficult problem on small
-- on infrequently searched phrases.

It’s also the case that an unweighted pay per
click auctions and lead to much lower revenue. So, let
you take an example. You search for Paris, you can have
an ad for Paris, France, travel that gets 50 cents a

click and a click through rate of 5 percent. Ads for
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Paris Hilton sex videos could make a profit of $5 per
click, and a click through rate of only a quarter of a
percent. If you rank only by bids, Paris Hilton sex
videos wins, but it generates less revenue. Okay?

So, clearly weighting by click through rates is
important. On the other hand, there is a -- there iIs a
counter bailing effect which is that an advertiser
doesn’t necessarily care about writing accurate text when
you weight by click through rates. And the basic thing
is that if Paris Hilton sex videos disguises its topic
and just says Paris Hilton on i1t, then more people click
on that. That raises their estimated click through rate,
which lowers the bid they have to make to stay in their
position.

And so, iIn fact, getting unnecessary clicks
doesn”t cost you an expectation as an advertiser, because
every extra click you get lowers the price per click you
have to pay. And so, you get this unintended consequence
of the click-through rating, which is that you can get
imprecise ad text. And I would argue that, you know, you
do see some of that on the web.

So, let me just -- I wasn’t planning to go
through all that anyway. Don’t worry. So, that was what
I would have done if 1 was going to advertise my paper

with Glenn.
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Let me just in closing kind of tell you a
little bit about that research agenda, which kind of
helps think about these search costs and i1t tries to
build a model where consumer search costs are taken into
account, which would help you do welfare analysis iIn

terms of thinking about reserved price policy or thinking
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inefficient outcome, and, in fact, eliminate efficient
equilibria altogether from the auction.

So, there’s lots of interesting problems left
to explore in this area. And, you know, I hope that --
one side benefit of all the regulatory intervention is
that now over the last two years, between Google/
DoubleClick and Google/Yahoo, lots of economists have had
a chance to learn about this iIndustry and really get into
the problem and even get access to data. And so, I’m
really looking forward to the next year or two in the
academic community of seeing the research move forward,
and also the -- some of these regulatory issues get
resolved. Thank you.

Questions?

MR. DANIEL: Beat you to it, Paul. Good
morning. I°m Tim Daniel. 1 used to be at the FTC. 1°m
now with NERA. Your welfare considerations, talking
about whether the reserved price iIs set at the right
level, whether there’s enough -- whether there’s a
problem with inappropriate or inaccurate ads, that sort
of thing.

My competition background, you know, sort of
leads me to think, well, those are the kinds of things
that regulation isn’t really good at. And so, perhaps we

should let competitive markets play out. And you started
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for Google to be in a sort of competitive market where we
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Then for us, the question is, okay, 1
understand you want certainty, but does that mean it’s
better to get the wrong result than the right result?
And that’s sort of what you were just answering.

MS. ATHEY: Yeah. I mean -- and 1 guess I
would just add to that that -- again, I -- 1 see the
process of having engaged with all of the different
regulators and having so many people become informed,
makes 1t much easier to then have a conversation about,
you know, other things that might happen and have
informed people that can respond to that. So, I think
that just the general process of education is a
beneficial one.

MR. SHAPIRO: [Inasmuch as Google and Yahoo and
Microsoft basically have different sets of users at any
point in time who are searching, 1 know at least Google
has mounted the argument that they’re not directly
competing for advertisers just the way radio stations iIn
two separate cities aren’t competing for advertisers
because they’re reaching different users. How do you see
defining the relevant markets and what do you make of

that argument?

MS. ATHEY: That’s a good question. 1 think
iIt’s a —-- you know, i1t’s partly an empirical question iIn
the sense that, you know -- 1 mean, of course, you know,
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any time you make a change as a search engine, some
people are going to respond to that. Microsoft, you
know, we’re very sensitive to the fact that, you know,
people often will choose between -- you know, some
advertisers will actually just quit the platform and just
choose to only be on Yahoo. So, you’re very -- you’re
very cognizant and you see empirically the fact that, you
know, changes in policy can lead to that kind of a shift.

I think that overall that’s a -- 1t’s an
empirical question as to how much -- how much that
happens. So, you know, and it’s important to understand
that -- but 1 think generally, you know, you’re going to
see In a competitive environment that, you know, when you
-- when you have competitors there and people have
another place to take their campaigns, that’s going to be
a disciplining device.

MR. SHAPIRO: Great.

MR. ADAMS: Thank you very much, Susan. Let’s
give her a round of applause.

(Arv @yge.,
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MR. ADAMS: Next we’re going to have Pat Bajari
with a paper session.

MR. BAJARI: This will be a session on demand
estimation. Our FTirst speaker i1s Matt Weinberg.

MR. WEINBERG: Okay. Thanks for giving me the
opportunity to speak here. This is joint work. 17°ve got
a co-author named Daniel Hosken, who’s typically here at
the FTC, but unfortunately couldn’t be here today. So,
because we’re both working here, the usual disclaimer
applies. These are our own views and don’t necessarily
reflect those of the FTC.

So, first, just a few big general big picture
things about horizontal merger enforcement in the United
States. So, over the past decade, there was decrease
since the late “90s. On average, the FTC and the DOJ
conduct about 75 investigations of mergers per year. And
antitrust policy towards mergers in the United States, as
we talked about briefly yesterday, is largely
prospective. So -- because It’s very expensive to break
up Firms that have already merged. The regulators have
to make a forecast as to whether or not a merger would
reduce competition, and then they have to sue to attempt
to block such mergers.

So, for my purposes, I want to talk about two
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classes of empirical merger studies. So, the first I’m
going to classify as retrospective. And by this 1 mean
papers that have data before and after a merger or
several mergers within an industry occurred. And the
goal of these papers is to estimate what actually
happened to prices in the past. That’s not an easy thing
to do.

And, typically, what people do is they compare
the change in prices and markets that are affected by the
merger to hopefully a change iIn prices in markets that
are otherwise similar but were not affected by the
merger. So, the change iIn the prices is the baseline as
would have happened In the absence of the merger. It’s
not often easy, but the information inside of these
papers is useful. In particular, i1t’s useful for looking
back at past anti-trust decisions and getting a sense of
whether or not anti-trust policy was too loose. So, you
can answer that question with those papers.

But, unfortunately, 1t’s pretty difficult to
figure out how to generalize from such studies and answer
the question that the guys at the agencies have to try
and answer. And that is, will this new merger cause
prices to Increase.

And that’s where the second class of studies

comes iIn, simulation studies. So, here, by simulation
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study, 1 mean the narrow definition that was briefly
talked about in the introductory panel yesterday. 1 mean
three things. | mean an assumption that firms compete in

prices, iIn the static or tran game (phonetic). Second,
that you know the functional form of demand and can’t
estimate that. And, finally, there’s an assumption on
the shape of the firm’s marginal cost functions,
typically 1T they’re constant.

And so, 1f you knew all those primitives and
it’s relatively straightforward to simulate how a change
in market structure, a change in the ownership structure
of the firms, would affect prices, that’s great. That’s
exactly the question that needs to be answered.

However, the results In this exercise depend
upon a lot of strong assumptions. So, those three main
assumptions that | talked about. And to the extent that
any of those three things don”t hold, the simulations may
produce i1naccurate results.

So, iIn this paper, what Dan and 1 have done is
we were trying to use the former study to evaluate the
latter type of study. So, here’s what we do. So, we’ve
got data before and after two different consumer product
markets occurred. And -- and these mergers were -- the
first one was a merger of motor oil companies that

combined Pennzoil and Quaker State brand motor oils. The
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second was a breakfast syrup merger. So, they combined
Ms. Butterworth’s and Log Cabin brand breakfast syrups.

And so, we’re not just interested in breakfast foods.
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cases In our opinion.

So, a preview of what we find, first the
simulations. So, the syrup merger had relatively large
simulated price changes. So, typically larger than 5
percent. On the other hand, the oil merger tended to
have fairly small price changes; in many specifications
less than 5 percent.

So, after we calculate that, we add the post-
merger data in a couple different ways. We go back and
directly estimate what happened to prices. We do this in
a few different ways. And the main -- the main result in
the paper i1s that the simulations reverse the rank order
of price effects.

So, here’s what 1 mean by that. So, we got
large simulated price changes from the syrup merger, but
our direct estimates of price effects using the before
and after comparisons are -- are pretty small.

Basically, we find that that merger didn’t have much
effect on prices at all.

On the other hand, the oil merger had a -- had
a pretty small simulated price change, but moderate
actual or directly estimated price effects. So, the next
step is to figure out why -- or attempt to figure out why
the simulations don”t match up with the actual price

changes. And so, remember the three assumptions that you
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need are the aesthetic for training competition, the
particular functional form of demand, and the constant
marginal cost assumption.

So, the extent that any of these things change
before and after the merger occurred, that would be on
reason why the simulations are off.

So, fTirst, we explored changes in demand. We
looked to see 1T demand shifted before and after the
merger occurred. That could be because of some sort of
product repositioning, or alternatively another
explanation would be that i1t’s difficult to identify
demand in different product markets, and 1If -- think
about like the very simple case of, like (inaudible) you
don’t get back demand, you get back the shared demand and
supply. We know that supply changes as a result of the
merger. There’s got to be another reason why you might
find that demand changed before and afterwards.

Second, we explored changes In marginal costs.
Particularly, we calculate the necessary changes inside
of the marginal costs that would be required to equate
the simulated and the actual price changes. And,
finally, we explore a few different assumptions on our

demand system; specifically, how consumersy, we tngesdidcte the nece

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



a »~h W N P

38
lot of people iIn the audience. |I°m going to describe how
the simulations work. So, using the pre-merger data, we
estimate three different demand systems. These are all
demand systems that can be -- we estimated, like, fairly
quickly. So, that’s pretty good. That’s -- that’s the

benefit of these things.
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know in that equation are the marginal cost curbs and --
or, sorry, the points on the marginal cost curbs, and you
can -- you can back those out easily. It’s a linear
problem.

So, you do that and you calibrate the mileage
of the pre-merger data. And then you just change the
profit functions to account for the change iIn ownership,
and you re-write the first order conditions like this.
It’s straightforward. It’s the same thing as the first
one, just different ownership structure. And the -- the
post-merger equilibria will be the vector of prices that
satisfies this first order conditions. But it’s one for
each agreement in the market. And we calculate the price
effects as the percentage difference between the post and
the pre-merger prices.

So, data. So, we’ve got data from IRI. It’s
scanner data. And for the motor oil merger, we got data
from their mass retailer channel. So, this is data
that’s aggregated up to the region level. So, it covers
10 different regions of the United States. We don’t have
store-specific data. It’s at the weekly frequency, and
it covers a period from January “97 until December of
2000. The merger was consummated in December of “98.

The syrup merger is from the IRI’s grocery

channel, and i1t covers more regions. We got 49, but a
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little bit less of pre-merger data in terms of the time
dimension. So, we observed -- you know, 1t’s like a
three-way panel. We’ve got observations that vary by
brand, region and time.

So, here’s how we calculate the direct pricing.
There’s a slight typo in the first equation here. So, we
add to the sample the post-merger data, and the first
thing we do is very simple. We just compare a change in
the average prices, before and after. |It’s a simple time
difference.

So, here we’ve got region specific fixed
effects. That’s the alpha. These are months, seasonal
dummies. This should really be a subscript. |1 do this
separately for each brand in the market. And then
there’s the post comparison -- or the post study
variables. And what we do is we make the data symmetric
around the merger date. We drop an interval of three
months, centered at the merger because some strange
things might be happening around then. We don”’t want to
pick that up. And -- and, you know, 100 times the beta
is the percentage change iIn the average price.

The second thing that we do is we follow a
paper by Ashenfelter and Haskin (phonetic) that computes
the -- that does this for three more different consumer

product markets. They look at the actual price effects
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for just the merging brands in that paper, whereas we’re
going to do that for the merging brands and also for the
non-merging brands as well. And our point iIs not just to
compute the directness, but to use that as a benchmark to
compare with the simulated price changes, just to
differentiate the product briefly.

So, we’ve got -- here what we do Is we compare
the change i1n prices to the change i1n prices of private
label products. So, we’ve got regions branded. So,
alpha here is an interaction between branded and the
region dummies. The multi-seasonal effects, again, the
post-dummy, and then the interaction between the post and
the branded dummy, the coefficient on that, you’ll see
the change in the prices of the brand name product
relative to the change in the prices of the private label
product.

So, if you believe that the change in the
private label products is going to be as i1t was in the
absence of the merger, then the difference estimator
would have estimated the effect of the merger on prices.
IT you think that the private label products increase the
prices, you’re getting a lower amount.

So, here’s our direct estimated price effects.
I’ve got the merged firms brands in bold. Those are

Pennzoil and Quaker State, just to refresh your memories.
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And we’ve got almost an 8 percent price iIncrease for
Quaker State, and the difference iIn difference
specification, and nearly a 4 percent price increase for
Pennzoil. Private label products, actually -- their
price actually dropped a little bit here in the simple
before and after comparison. So, the difference
estimates are going to be a little bit less. You know,
almost 2 percent less.

And the -- the rival brands for the most part
increased their prices as well, sometimes substantially.
We get about an 8 percent price increase for Gastrol GTX.
The only exception to that is Havoline, which their price
dropped by about 4 percent. And I’ve got some stories
based on marketing documents for why that was the case,
ifT you’re curious, later on.

So, just to walk through a simple -- a simple
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that Quaker State is going to simulate its -- or going to
increase i1ts price by more than Pennzoil.

On the other hand, the price effects, the
simulated price effects aren’t as close for the non-
merging brands. They tend to be smaller. That’s
important because, you know, obviously consumer welfare
depends on what everybody is doing, not just the merging
brands. And so, the next thing that we do is that we --
instead of estimating by OLS, we try an IV strategy. And
so, remember how I said the data was structured. It’s
this three-way panel. This is like a pretty typical
thing to do. A lot of people do this. And you’ve got --
SO you’ve got prices of other regions. |If you think that
there”s going to be a common marginal cost component,
then those prices in other regions are going to be
correlated. And i1f you think the demand stats are
independent, then those would be good instruments.

In our data, we didn’t get very plausible
demand parameter estimates out of that exercise.
Sometimes we get cross price elasticities that make the
products look like compliments instead of substitutes. |
think that motor oils and breakfast syrups are
substitutes, that this happens. And while the model is
predicated upon all those things being right, for

completeness | went ahead and simulated what would happen

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



© 0 N o o A~ W N PP

N RN NN NN R B B B R R B R R
a A W N B O © 00 N O OO b~ W N P O

44
iT you used those things. And the results are a little
wild.

So, next -- again, usually if somebody was
doing this, they would look at the (inaudible) and
probably wouldn”t go forward with that part of the
exercise. But for completeness, | put it there. Thanks.
So, here are the other specifications. And the
conclusions are roughly the same. So, linear demand
gives a slightly smaller simulated price effects. And
the logit model, we get really small cross price
elasticities. |ITf you look at that, that -- and that’s
going to give you very small price effects. The non-
merging Ffirms, their price effects are second order
things, and so, when the merging firms are barely
increasing their prices, you’re just not going to get any
movement in the non-merging Firms.

Here are the results for the breakfast syrup
merger. So, first, start on the left, the first column.
We don”t find much evidence that this merger caused
prices to increase. And that doesn’t really depend upon
our —-- our method for estimating the direct price
changes, although you get slightly bigger price effects
in the straight difference estimator.

On the other hand, the simulated price changes

can be pretty big. So, the AIDS model, we’re getting
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simulated price effects of about 20 to 24 percent. Now,
this i1s pretty remarkable to me. This is a three to two
merger. Again, you -- the products are likely pretty
close substitutes. And i1t didn’t affect prices. The
simulations say that they would for most specifications.
And -- and that gives me some pause.

So, 1T you move across specifications, we get
smaller price effects for the linear demand system, and
the logit demand system (inaudible) because of the linear
one, and the specification.

So, the next thing that we do iIs we try and
figure out what could explain the discrepancy between the
simulated and the actual price changes. So, the fTirst
thing that we do i1s say, well, we need to assume again
that demand is constant before and after the merger
occurred. So, what 1 did is | took the post-merger data
and 1 estimated demand on that. So, iIf 1t had shift, and
we are i1dentified, then using that should -- we should be
right on, If everything else i1s okay.

So, here’s what 1 find when I do that exercise.
It does slightly better In some specifications, but
overall the conclusions don’t really change that much,
particularly for the syrup merger.

So, the next thing I do is 1 calculate the

percentage changes in marginal cost that would be
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necessary to equate these two things. So, focus on, for
example, the AIDS system for the syrup merger. Those are
pretty big. The first column. Don’t pay much attention
to the 1V. We found that they need to be, like, between
22 and 24 percent. But that’s pretty big given the
technology of breakfast syrup. | mean, that stuff is
like sugar water. 1t’s like corn syrup and, like,
something that smells like maple. That”’s the marginal
cost of breakfast syrup. So, i1t’s unlikely that that
fell by that much.

I’m out of time. Okay. So, let me just get to
the conclusions. So, again, the big finding here is that
the simulations reverse the rank order of price changes.
We had one merger, the direct estimates, they -- they
seemed to imply -- they implied modest price increases,
but the simulations gave small price increases. On the
other hand, we got another one with no price effects.

So, even though it was a three to two, that didn’t go
through with the right thing. It didn”t reduce consumer
surplus. But the simulations gave large price effects.

Just to -- just to compare this to the only
other work that we know that’s directly comparable to
ours, Craig Peters has a paper that was mentioned briefly
in the panel yesterday in which he does a similar

exercise for five airline mergers. And our results are
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similar to his. So, he also finds that the simulations
reverse the rank order of the price changes. So, I’m
sure that you guys don’t remember the slides from Mike’s
talk yesterday at the panel, but he found -- he found the
same effects.

Some of the airline mergers had big price
effects and they seemed to have the lower simulated price
changes. So, thanks again for giving me the opportunity
to talk here, and 1 look forward to your comments.

MR. BAJARI: Our discussant will be Matt
Osborne from the Department of Justice.

MR. OSBORNE: Okay. So, as Matt discussed,
what this paper does i1s it looks at how well merger
simulation does in predicting the price effects of
mergers. Now, the agencies would care about this because
we have to predict what a merger is going to do before
the merger actually happens. There’s a lot of different
tools that we use to do that. But one of the tools that
we use 1s merger simulation.

So, as Matt discussed, the basic exercise here
IS you estimate demand and then you come up with a model
of industry structure, which is often Bertrand, and then
you feed the demand estimates into this model and then
simulate it to try and figure out what the effect of the

merger is going to be on prices.
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to get the wrong results. So, they use a parametric
bootstrap to do it.

I think there are some areas in which the paper
could be improved even more, though. And so, let me talk
about some of those. So, my main worry with the paper is
that people may end up seeing this to be too -- as being
too similar to some work that Craig Peters did, which
Matt has cited. And what Craig does is a very similar
exercise for a number of airline mergers.

So, let me suggest some ways that maybe the
authors could broaden their conclusions a bit and build
on what Craig has done and will differentiate a little
bit more from what Craig has done.

So, one thing that would be iInteresting to see
would be maybe a different demand specification used.

So, it’s like 1 felt that some of the demand

specifications were a little bit too -- perhaps too
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(inaudible) they could include those as product
characteristics. So, one suggestion might be to use --
to see what a random coefficients logit specification
would do, because that’s a baseline for a lot of work.

I think, though, an even more important point
IS that there doesn’t seem to be much discussion on what
sort of alternative competitive models would -- might
explain these results. So, 1T you look at Craig Peters
work, you know, his -- he finds that marginal cost
changes don”t do a very good job -- okay, 1°m almost done
-—- don”t do a very good job of explaining the results.
And his conclusion is that, well, Bertrand is not a very
good assumption.

So, I think it would be iInteresting to see some
sort of other simple competitive models used, like maybe
-- we know that there’s retailers and manufacturers in
these iIndustries. Perhaps there’s a Stockelberg
(phonetic) game being played, or there’s some sort of
tacit collusion going on. And I had some other sort of
smaller comments, but 1’11 give them to you after the --
1”1l discuss them with you later, Matt. So, thanks.

MR. BAJARI: One or two quick questions for
(inaudible).

AUDIENCE MEMBER: (Off microphone) (Inaudible)

three months right around the merger, but 1°m wondering
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MR. WEINBERG: Right.

AUDIENCE MEMBER: (Off microphone) So,
scientifically the only way right to do this iIs to
actually get the (inaudible) before anyone knows
(inaudible) you know, put those in a (inaudible).

MR. WEINBERG: Right.

AUDIENCE MEMBER: Okay? And then see what
happens.

MR. WEINBERG: Yeah, that would be -- that
would be excellent.

AUDIENCE MEMBER: (Off microphone) (Inaudible).
And the other sort of part of this is also, so you didn’t
(inaudible) talk about the mergers, but just in the one
you showed us, 1 mean, | think that in some (inaudible)
to express (inaudible) six players or five players.

MR. WEINBERG: Right.

AUDIENCE MEMBER: (Off microphone) (Inaudible).
So, again, without knowing any of the (inaudible) very,
very important. And without knowing any of them, we
probably would (inaudible) larger in the syrup? Right.

I think (inaudible). So, you know, the (inaudible)
before going to the mergers, whatever (inaudible) it’s
really not about, you know -- 1 mean, one thing specific
about the (inaudible).

MR. WEINBERG: Okay.
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AUDIENCE MEMBER: (Off microphone) So, I think
that’s (inaudible). That’s comment number one.

The other question -- the other comment on the
-- you guys presented this, and 1 (inaudible) discussion
went along (inaudible).

MR. WEINBERG: I agree. Some of the -- in
particular the --

AUDIENCE MEMBER: (Off microphone) (Inaudible).
One 1s, you know, hey, we got one of these (inaudible)
1’11 take those off any time. But the other thing is,
you know, basically you showed us garbage in, garbage
out, right? We (inaudible). So, I think 1t’s still
worthwhile to figure out what happened to the syrup case.
But overall, you know, this is (inaudible). (Inaudible)
and now we have to explain to (inaudible) figure out what
it 1s that we’re missing. (Inaudible).

MR. WEINBERG: All right. Yeah, thanks. So,
first briefly, the -- the goal in the study was to do
what | thought as a non-FTC employee at the time would --
what you guys in agencies would do on the pre-merger
data. So, that’s exactly it.

The actual things that the FTC and the DOJ are
-- sorry, the FTC in this case, that would have handled
these, the retail consumer product mergers, what they

were thinking exactly, that’s private information. That
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can’t be discussed. |It’s all proprietary. The -- and
personally, I don”t even know it. So, the -- I mean, 1
can guess, but, like, nobody has told me anything.

So, the other thing is, iIf you look at the
demand elasticities for some of the specifications that
do lead to wild -- or not wild, but, like, Inaccurate
price effects, they look plausible. Like, 1If somebody
handed you those demand elasticities for the syrup
merger, estimated by the AIDS model, and you just saw the
elasticities, that’s it, you looked at those things, you
would think, no, okay, they look reasonable to me. But
they still give simulated price effects that are 23
percent bigger than what the direct estimates are.

On the other hand, yeah, the oil results are
something that look pretty good. And so, | also view
that as encouraging. And I think that this is -- the
policy question here iIs just so huge that, like, It’s —-
this i1s a benchmark to guide future progress. And that’s
how we”d like the paper to be viewed. So, 1 look forward
to things like the rest of the sessions. 1 should let
the —-- let i1t get on with. So, thanks.

MR. BAJARI: Our next speaker is Jeremy Fox
from the University of Chicago.

MR. FOX: Okay. This is joint work with Che

Lin Su, who’s here at the conference, and Jean Pierre
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Dube”. Their affiliations are now at the University of
Chicago Booth School of Business, and | guess that’s ane
example of display advertising.

So, 1T you learned about econometrics from Art
Goldberger or somebody, you probably heard about
something called the Best Linear Predictor. Well,
fortunately, that acronym has been stolen by some self-
promoting (inaudible) economist, and it’s now known as
Berry, Levinson and Pakes, which is this very commonly
used demand estimation method. And 1t’s a pretty helpful
technique because i1t allows us to talk about demand and
differentiate our products industries where we have all
these product characteristics. It’s a fairly flexible
specification. It doesn’t impose as many restrictions on
elasticities from functional form. We can use with
commonly available aggregate data sets, and we can
control for price endogenetic using instruments as we saw
in Matt’s favor.

What did BLP do? ThewTD(17)Tj5.7 -210e price enust.rtioni
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extensively by Aviv (phonetic) and others in
applications.

So, I think I°m going to start from this point
of view that demand estimation is a very useful technique
for both the research and policy work. You know, 17ve
gotten some attention from this from some European anti-
trust agencies as well, and 1t seems like at least in
some anti-trust agencies are entrusted in this type of
technique.

And the down side i1s that, you know, this
method is not easy to use for someone who has not been
trained to use 1t. So, If | just gave a grad student a
copy of BLP”s econometrics article, told them to go code
this up and produce estimates, you know, who knows what
would come back? You know, probably not the correct
estimates. And Aviv has been a leader in trying to give
some advice to (inaudible) uses here.

So -- but the concern, 1 think, is potentially
from, you know, people within the literature. And
outside of the literature are these estimates coming back
from this somewhat complicated method, the correct ones.
And there’s really no point in doing a complicated method
iT you”’re not going to do it correctly and produce the
right estimates. And, you know, there’s actually another

paper out there in the literature by Chris Knittel and
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Metoxaglou (phonetics) saying that, you know, this is --
you know, basically giving warnings that this might be
not always producing the correct estimates.

And, furthermore, you know, Robin and others
are doing work on BLP and models of (inaudible)
consumers. So, the consumers are also solving a dynamic
programming problem. And so, the research frontier iIn
this demand estimation work Is to go into more and more
complicated papers. And then, you know, that’s great iIn
terms of research, but it also, you know, iIs a good time
to kind of take a step back and make sure everything is
going exactly right.

So, what we’re going to do is document some
potential computational concerns about BLP and maybe
offer some solutions. So, for those of you who don’t
know what’s going on with BLP, there is this computer
program that’s kind of embedded inside of BLP. So,
you’re both searching over parameters like you would iIn
any non-linear econometric model. But there’s also this
kind of inner loop, which is a step where you’re trying
to solve a system of equations. And 1’1l go over that --
in detail what that is.

BLP developed a computer method called a
contraction mapping to solve those systems of equations.

And our basic point is that this computer loop -- inner
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loop i1s not always going to produce numerically the
correct answers. And the researcher might have an
incentive to make that computer loop a little -- inner
loop a little i1naccurate iIn order to speed up the
results. So, if you have to go to a conference at the
FTC in five days and, oh, no, my routine isn’t working so
well, so, let me just -- and 1t’s taking too much time,
let me just cheat a bit on this inner loop. Then that’s
going to produce numerical error and that might lead to
wrong parameter estimates.

And this has nothing to do with the statistical
properties of BLP. If 1t’s coded correctly, it’s purely
a computational idea. Do you have a question or --

AUDIENCE MEMBER: (Inaudible).

MR. FOX: Excuse me?

AUDIENCE MEMBER: (Inaudible).

MR. FOX: So you’ll have a computer program
called this i1nner loop that’s both -- and 1711 explain
what that is in detail. But the i1dea is that i1It’s going
to stop at some point, and 1t can stop when it’s really,
really accurate or just stop before then. And it’s
stopping before then, which saves time, but might
introduce error.

Okay? And so, we’re going to produce an

alternative method to solve some of these issues called
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MPEC, which stands for mathematical program with
equilibrium constraints, and some other work. Che Lin
has been investigating the properties of this and some
other types of economic models.

Just to get up front, just to clarify what’s
going on, MPEC is not going to be a new statistical
estimator. It will be a new computational approach to
computing the same estimator that we’ve all been doing.

So, our contributions are going to be we’re
going to talk about BLP’s approach, show that this can --
if you don’t do i1t right, can lead to the wrong
estimates; introduce MPEC as an alternative, and i1t’s not
going to have these numerical problems with this inner
loop. It could work faster iIn some cases, which we’ll be
explicit about, and it could -- 1 won’t talk about this
at today’s talk -- apply to models more generally, models
where we don’t have a contraction mapping property where
they could be in some cases multiple solutions. And this
might be important for some of these new dynamic demand
applications.

And it’s particularly -- and we’re not going to
talk about that today, but we’re trying to push this in
terms of these dynamic demand applications. That’s like
a new frontier where MPEC could be especially useful.

So, I’m going to go over the model pretty
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quickly iIn the interest of time because a lot of
practitioners are already familiar with this. 1It’s going
to be micro-founded by a demand specification. We have a
bunch of product characteristics for each product.

BLP studied cars. Think about cars having
miles per gallon, fuel economy, speed, different measured
characteristics. They”’ll have a price. They’ll have a
demand shock, which as you see this Greek squiggle letter
here, that’s allowed to be -- you know, that’s going to
be product in market specifics or product J and market T.
And there’s going to be some individual specific errors,
which are logit. You pick the product at the individual
level and i1t maximizes utility. We have aggregate data,
individual data.

So, we’re going to just aggregate up this
demand specification to the market level by integrating
out these error terms. There’s two different types of
error terms. Your different preferences for these
different car characteristics, like some people care
about speed, some people care about fuel economy, and
that’s -- there’s going to be some distribution of that,
Epha Beta (phonetic), and Epha Beta i1s indexed by some
parameters data. And that’s our goal of estimation, 1is
to estimate these distribution of preferences.

The main point of this thing here is we have an
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aggregate data expression here. Inside of this aggregate
data expression are these demand shocks. These squiggle
marks exceed J and T, the demand shock for product J and
market T. Because these things enter this equation non-
linearly, it’s going to be hard to back them out of the
equation, which is kind of like an additive specification
where the error term is just sort of sticking -- floating
around there, and i1t’s easy to back out once you guess at
the parameters data. Here the error terms enter the
model very non-linearly.

So, because of this complicated functional
form, for every guess of data, we want to evaluate what
are these error terms. We’re going to
have to compute the error terms numerically. And what
BLP will do i1s, you know, they have a computer program
called a contraction mapping that’s going to solve this
problem.

For each guess of these parameters, we’re going
to iterate on this inner loop and we’re going to keep
doing this. We’re going to compare our guess of market
shares due to actual data in market shares, and if we’re
within some error tolerance, which is, 1 guess, an answer
to your question back there, we’ll stop the inner loop at
some pre-speciftied level when our changes and our guess

of these demand shocks stop.
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And then this iIs a nice approach because it’s
guaranteed to find a solution from any starting values.
Once we do that, we’re going to evaluate a condition that
says our demand shocks are uncorrelated or they’re
instruments, sort of a standard 1V approach, and we’re
going to plug in our demand shocks to this equation. And
there”s going to be two approaches to then doing this.

So, what BLP will do is they minimize this
objective function, which iIs just sort of a weighted
product, or these demand moment conditions that says our
demand shocks are not related to our instruments. But it
requires sometimes they guess at new value parameters to
back out these demand shocks using their model. We’re
going to say another approach to doing this, which might
be more common in a numerical methods literature, which
iIs to do a constrained optimization problem where we’re
going to maximize the objective function subject to the
constraints that these -- at the solution that these
market shares predicted by BLPs demand model (inaudible)
data on market shares.

So, our alternative approach, we’re going to be
minimizing over both structural parameters data and these
preferences and these demand shocks.

So, I’m going to skip to -- I’m going to go

through these slides relatively quickly for these
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nitro. We’re going to code it up in MATLAB.

So, here’s the first example of some errors and
mistakes one can make. So, there’s going to be three
algorithms here. These are all BLPs nested fixed point
approach. There”s going to be one approach where this is
sort of the first column. It’s sort of the impatient
researcher who has to go to that conference in a couple
days and sets the inner loop tolerance to be too loose.
So, here tenant (phonetic) minus four, but keeps his
outer loop setting, the tolerance for choosing our
structural parameters, to be the default setting of
tenant minus Six.

Then the second -- what’s going to happen for
this researcher is his routine iIs never going to
converge. 1°m going to report solution found. We can
see 1t on the first column, first row, where it says zero
percent of runs, the routines had report conversions.

The second column refers to a -- reflects a
reader who -- researcher who says, well, a solution to
that problem not finding conversions iIs to set my outer
loop tolerance to be low. So, now -- to be loose. So,
no 1”11 just accept anything that looks like a -- vaguely
like a solution and call that a solution. Well, that
will solve the problem of what your routine iIs reporting,

but that won’t produce correct parameter estimates,
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either.

And the third column is kind of the correct
researcher who’s set the inner loop tolerance to be
really tight. What we’ll see iIn the first two columns
that we’re getting really different, so we have this one
data set here, many starting values. The fTirst two
people who have the wrong settings are getting kind of
crazy estimates that have nothing to do with the truth.
We see that if BLP is done correctly, i1t does produce an
estimate very close to the truth. But the first two
columns people are just getting all sorts of crazy
answers depending on your starting value reflecting
these.

And then I didn”t go Into very much detail, but
how these new -- these are the results that we predicted
by the numerical theory that answers are crazy.

Now, because your answers are so crazy, a
careful researcher in this example would have said these
results don’t make any sense, | must be doing something
wrong. ITf the person really did try multiple starting
values and got these crazy elasticity estimates that
don’t have -- that vary a lot by starting value.

Now, another example, we took -- and, by the
way, the previous slide relied on using numerical

derivatives in your solver. Here is an example using --
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we’ve actually coded up BLPs derivatives analytically,
doing some additional programming work, and we used these
serial data. And here the two kind of wrong methods
produced the wrong estimates. So, the true -- the
correct estimate from this data set is for own price

elasticities, negative 7.4. This is serial. But iIn
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So, the problems with BLP really aren’t about
multiple local optima, which Is the message you would
take away from that other paper. Okay. So, I think
these are important issues. We need to code up on stuff
correctly.

Just briefly, an alternative suggestion iIs to
minimize the objective function over both demand shocks
and structural parameters subject to the constraints that
these hold, that there’s going to be no inner loop here.
So, there’s going to be no error from one part of the

computer program ending up In the other part of the
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where there’s not a unique solution.

We i1ntroduced earlier this thing called
Lipshitz constant, which is a measure of kind of the
speed of the nested fixed point inner loop. We can -- 1in
here, this is varying the data generating process and
seeing how close this thing gets to one, which is a
measure when i1t’s going to be slow. And we’re just doing
some speed benchmarks here. And we see that when the
Lipshitz constant gets closer to one, the speed of the
nested fixed point approach gets really slow.

And that’s kind of the concern we might have
about this frustrated researcher who in some data sets is
going to have a really slow inner loop. Well, that’s
when the approach is getting really slow, Is when the
researcher might try to cheat. And MPEC is going to
solve that problem.

So, there’s some speed comparisons here. And
we saw that in this speed comparison, and sort of the CPU
times at the main column, MPEC was relatively invariant
to these changes and the data generating process that
made nested fixed points slow. Statistically, these are
the same estimators as seen by having the same bias and
root-mean-squared error across the two specifications.

And one concern you might have about MPEC is

that, well, you know, it’s not going to work if you have
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a lot of different products because you’re optimizing
over these demand shocks, and that’s equal to the number
of products you have. Here we’re increasing the number
of markets. This is a very high dimensional problem when
we’re seeing that MPEC i1s not slowing down

disproportionate to NFP. In fact, here i1t’s kind of -- 1
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market shares that we are computing from the data, and
the second moment is going to be the restriction on the
unobserved characteristic.

So, the standard approach that we’re going to
follow i1s, first of all, we’re going to put a lot more
parametric structure on the system of moments. First of
all, we’re going to parametrize the shocks iIn the
utility, and we’re going to parametrize the distribution
of random coefficients and the preferences of consumers.

The standard approach later on in the analysis,
in the empirical analysis of differentiated product
markets i1s that we’re assuming that the first moment in
the system isn’t exactly quality. We’re going to invert
that and substitute the solution for the random
coefficients into the second equation. And this is the
way that’s been used to solve that type of problems.

In the paper that 1°m discussing, Jeremy and
his co-authors are pointing -- pointing us to the fact
that i1t we are using some of the iterations in order to
do the i1nversion of this first equation iIn the system
that will lead to -- that might lead to numerical errors

in the —- iIn the estimation procedure and they provide a
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derivative, and that’s going -- that might even lead to
the loss of the first order approximation. So, that’s
why it actually is very important to control the quality
of approximation of the function that we’re trying to
minimize or differentiate.

So, i1n general, 1 think the numerical
properties here is very important. And we actually need
to control very carefully the iIntermediate computational
step, structural step, in the estimation exercise. And
in general, the same arguments will apply to a lot of
other quasi-likelihood and quasi-Bayesian type
procedures.

And the authors give constructive advice for implementing
these procedures In practice.

My comments are the following. First of all, 1
think that the way the paper focuses on numerical
problems actually undermines the statistical aspect. And
in a lot of cases, actually just the statistical noise in
the objective function can lead to the similar results
for the numerical -- for the numerical derivative and for
the optimum.

Secondly, i1t seems that the constraint
optimization procedure has obvious statistical problems.
And, first of all, if we’re looking at that as a GMM

problem with the constraint, then the test statistic 1is
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not going to be squared as In a standard Houseman type of
test. And what this means is that it will be very hard
to use something like that for model selection or model
testing, or specification testing. And so, I guess I’m
just going to move directly to the end of my discussion.

So, first of all, 1 was -- 1 was going to say
that the paper gives very important results about the
relevance of numerical approximation. We can use It to
improve computational performance of the differentiated
demand estimator. And although this method is more
interpretable, explicit inversion of fixed effects iIs not
necessary for inferential purposes.

The real advantages of the method, when we’re
using the precise computations, is, first of all, we are
producing more -- something which is more (inaudible) to
the errors in large deviations, and that”’s going to be
very important for counterfactuals. And, secondly, we
can provide much higher precision for computing the
welfare or the revenue measures in the models defined by
differentiated demand. Thanks.

MR. BAJARI: In the interest of staying on
time, | think we’re going to postpone questions for
speakers until the very end. So, let’s hear from Katja
Seim from Wharton.

MS. SEIM: All right. Well, thank you very
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much for having me. This is joint work with Michaela
Draganska at the Stanford GSB and Mike Mazzeo at Kellog.
And as the title suggests, what this paper is trying to
do is look at how firms make product assortment
decisions. And by that, what we’re going to mean is how
firms choose which subset of an existing portfolio of
products to offer.

So, we’re not going to be looking at how Firms
decided to position products and characteristics per se
more generally, or how the decision to introduce a new
product is made in terms of characteristics. Instead,
what we”ll be looking at is purely assortment choices.
And the way the paper proceeds i1s to develop and estimate
an empirical model of a firm’s pricing and assortment
decision.

We then look at a number of counterfactuals to
try to look at how important consumer demand is iIn
driving firms® choices, to what extent product assortment
choices reflect back on the prices that we see in the
market, and then lastly, which 1”1l spend time on at the
end, to look at how market structure and changes in
market structure affect the assortments that we see.

So, you know, why might you think that is
interesting? 1 think, on the one hand, i1t complements

existing work that looks at how market structure affects

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



© 0 N o o A~ W N PP

N RN NN NN R B B B R R B R R
a A W N B O © 00 N O OO b~ W N P O

77
prices. So, if you thought about the effect of a merger,
there oftentimes people look at what the likely price
effect might be of that. We’re going to also look at
assortment choices. On the one hand, because the types
of consumers that are affected by that are likely to be
different, price effects in general tend to affect the
marginal consumer who might choose not to buy any more as
prices increase.

In our case, 1T you choose to fully recondition
your assortment, you’re actually going to affect the
infer-marginal consumers as well.

On the other hand, we also think that these
types of decisions are an important practice. And I’ve
just put up a bunch of examples of settings where you
think assortment choices are here, you know, product
choices for a multi-product firm are relatively easy to
adjust as a result of a merger in the short term and in
the long run obviously as well.

So, store locations, closings, openings,
adjustments to flight schedules, adjustments to the
network, and then the last example that I have here is
adjustments to radio formats. And there’s actually some
work there on what the affect of mergers might be on the
variety of radio stations that we see by Barry and

Goldberger (phonetic), and what they find for example is
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benefitting from being the last In the session, SO you’ve
sort of seen how these approaches work. We”ll use a very
standard, discrete choice demand model that is very much
like what Jeremy talked about. Sadly enough, even more
simple, and 1’1l talk a little bit about that at the end.

And we’re going to then take this model and as
an application look at what kinds of estimates we get for
the ice cream market. But I think i1t could be easily any
kind of setting that you might be interested in.

So, I’m going to give you a quick overview of
how the model works. 1It”’s going to be a two-stage game
here that firms play. They’re first going to choose
which set of flavors, In our case here, or product more
generally, to offer out of an existing portfolio of
products that they have available. And then they’re
going to give them the assortment choices that they and
their competitors may choose how to set prices.

As | said, our demand side is going to be a
discrete choice model of demand at the flavor level, so
the product level. We’re going to use a random
coefficient specification and have a logit demand shock.
So, we’ll get the usual logit demand estimates back from
that.

In contrast to a lot of the other literature

here has done, we’re going to control for unobservable
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attributes of flavors, another demand shocks, primarily
by including a host of market characteristics and time
and flavor dummies rather than explicitly controlling --
(inaudible). And 1 talk a little bit at the end why we
do that.

On the front side, we’re going to look at the
two-stage decision process. We’ll have two types of
costs. On the one hand, there will be a marginal cost to
producing a product. 1In our empirical setting, the ice
cream market, these are going to be primarily cost
shifters of inputs, capital labor, et cetera. We’ll
assume -- which 1 think probably makes sense iIn our
setting, that these are common knowledge. In contrast to
what Carl talked about yesterday, our data on these
marginal costs i1s actually very basic. And so, we will
assume that there is unobserved component to marginal
cost. And you’ll see later how If you had better data, |
think you could do much better on this front.

We” 1l also assume that firms pay fixed costs to
offering a particular flavor. And so, what we have iIn
mind here would be things like distributional costs of
getting flavors to stores, the slotting fees that the
brands contract over with the stores and having them on
the shelves. We~”ll assume that these are fTlavor

specific, that they’re information to the firm only, but
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choices. And the expected payoff of any given choice
here 1s going to reflect what they are going to make in
profit under each of the alternative assortments that
firm two could offer, rated by the probability that firm
one thinks firm two is going to offer that assortment.

And so, as this flow chart, 1 think, tells you,
like the main difficulty in this literature is really the
dimensionality of the problem. As you keep adding
flavors here, computationally 1t’s going to be
increasingly difficult. And so, in our empirical
application, we’re also going to focus on a pretty small
-- small scale example. This is more relevant for
estimation because you keep solving the model over and
over than i1t might be for the actual counterfactuals.

So, what we’ll do is we”’ll do an estimation,
start a demand side, calculated predicted market shares;
use those together with the observed prices to figure out

what the firm’s marginal cost would have been, and
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data that Matt talked about in the beginning. So, It’s
IRl data at the market level. We have data from 2003 to
2005 for 64 markets. This is where they are. The data
contained prices, quantities, information on sort of the
flavors that are offered. And we’re going to look at
decisions at a monthly level, which is where we see some
variation in -- in flavor offerings.

We” 1l focus on the vanilla subcategory here,
which is about 25 percent of the ice cream market, and
look at regular ice cream sold in three and a half to
four pint packages. So, this sort of shows you a
breakdown, we”ll roughly capture 80 percent of the market
that way.

The firms that operate in this market are
really two types. We have Breyer’s and Dryer’s. They
are national brands present in all of our markets. Then
we also have a pretty large set of sizable regional firms
that are listed here. They provide quite a lot of
variation in the competitive environment in local
markets. So, as you can see, they’re not available iIn
all of the markets over time.

The right-hand side here of the table just
shows you differences in the number of flavors. Vanilla
flavors that we see offered across markets. We’re going

to, in estimation, focus on the choices of the national
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host of demographic attributes of the markets.

On the cost site here, our marginal cost
estimates, these are mostly, like 1 said, Input price
shifters. And i1f you look at the precision with which
we’re able to estimate these, iIn general not very pinned
down. So, this would be an area that better data would
really help.

We have one brand-specific cost shifter, which
iIs the distance to the distribution center or
transportation cost. Most everything else does not vary
over brands, and just in general doesn’t have that much
variation.

And then lastly, the fixed cost estimates that
we cover based on an assumed like normal distribution of
the shop to offering a particular assortment, imply
average and median flavor offering costs for a given
month of, you know, on the magnitude of several thousand
dollars, which is in line with the variable profits that
we estimate for these flavors over time.

So, let me just turn to what we want to do with
these results now that we’re done. We’re going to look
at a bunch of counterfactuals. 1’11 only talk about the
merger analyses that we conduct where we’re going to
contrast what happens if Breyer’s and Dreyer’s were to

merger into a single firm, and offer the same assortment,
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which we”ll call fixed product, to what happens if
they’re a duopoly and what happens iIf they adjust their
assortments after the fact.

Now, as you can imagine in this kind of
situation, the actual configuration and competitive
environment in a market is going to matter a lot. This
first example is one where we just basically took our
empirical setting at face value and looked at what kinds
of effects we get. And here the effects are very small,
both of the merger in general and of androgenizing the
assortment choices.

This i1s due to, Tirst of all, vanilla being
only a small share of the i1ce cream market; optional
flavors being even smaller than that. And so, we’re sort
of looking at a merger here of products that are quite
small relative to the big picture. In addition, the
flavor offering costs are also relatively low.

And so, as an alternative, we looked at what
would happen if we focused on the optional flavors only,
so had Bryer’s and Dryer’s only, offer those, and assume
that the market was smaller so that their overall share
of the demand was significantly larger.

And then we’re going to contrast our estimated
fixed costs with a scenario where we jump up fixed costs

of offering a flavor by a factor of one and a half. And
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so the main things to take away from this are the
following: Both of these results, the settings give you
pretty similar implications. And, first of all, you
know, as we go from duopoly to any kind of a monopoly
situation, prices increase. They tend to increase more
with the settings that we’ve looked at so far for the
case where we hold products fixed as opposed to the case
where we allow firms to adjust their assortment.

In both of these situations, firms tend to
decrease the number of flavors that they offer. And in
terms of sort of how that’s broken down between the three
flavors that we look at, they tend to sort of decrease
all of them as they go from duopoly to monopoly.

The effect of that on consumer surplus is going
to be, you know, a reduction in surplus, both because
prices increase relative to duopoly, but also because
variety falls. And once we andogenize choices, the
change i1n surplus also reflects that relative to the
fixed products case, prices are actually not quite as
high. And so, these two tend to offset each other.

So, let me just conclude here iIn terms of where
we want to take this going forward. | think what this
has shown you is that, you know, the results that we
would expect to see from a merger on assortment iIs going

to matter on the particular case study, which is not

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



© 0 N o o A~ W N PP

N RN NN NN R B B B R R B R R
a A W N B O © 00 N O OO b~ W N P O

88
surprising. We are also able, for example, to come up
with similar predictions to the Balferger (phonetic)
Berry setting where variety actually iIncreases as a
result of a merger, which might actually mean that
consumers are better off. And this provides you with a
-- there’s a setting that you can look at that.

There are a number of things that you might not
like about the way we do this. I think there’s things
that we can do to improve on our demand side, sort of
following on what Jeremy said. There’s also things that
we can do on how we estimate the product assortment game
between firms, drawing on the recent literature.

What we’re most interested in for now is
actually looking at, you know, how the results of the
predictions here will change instead of looking at a
model where assortment is driven by fixed cost
differences between firms. What would we get iIf instead
we looked at a model where assortment is driven by
selection in that there are unobserved things about
demand and cost that firms might know that affect the
selection that they make in a particular market.

This i1s more difficult in terms of solving it,
which 1s why we started with this one. But I think
having information on both of these would give you a nice

picture of whether assortments matter in a particular
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case, and 1T so, how much. Thanks.

MR. BAJARI: Our discussant is Minjung Park
from the University of Minnesota.

MS. PARK: Okay. Let me briefly summarize the
paper. So, on the demand side, we have a discrete choice
model for differential products. And the model allows
random coefficiency. There’s no site (inaudible) that
represents an observed product quality.

On the supply side, we have an assortment
decision in the first stage, and then firms engage in
Bertrand-Nash pricing game in the second stage. And the
fixed cost introduction, which is relevant for the fTirst
-- Tirst stage decision, iIs assumed to be private
information.

So, the author’s applied a supply and demand
model to the market for vanilla ice cream, and their
paper shows that to get the count affecters (phonetic),
it 1s important to first incorporate indulgence product
choices, and also it i1s important to model demand and
pricing decisions directly instead of using a reduced
(inaudible) function.

So, this paper i1s very well motivated. 1 think
most people iIn this room would agree that i1t Is important
to look at this issue. And the authors do a very good

job of doing that. So, thank you, Katja, and thank you
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this, I think potential readers of this paper would
appreciate that quite a bit.

My second comment is that product assortment
decisions seem to be a dynamic decision, or at least it
seems to be state dependent. So, for example, the fixed
costs of introducing a product the second time around
might be a lot more. Or if there’s a serial correlation
to fix costs, then a firm might be able to learn about
1ts competitors fixed costs over time from the previous
decisions. And the authors sort of assume away these
issues and in their application they assume that the
assortment decisions are made each month for each market
separately in aesthetic fashion.

So, | think one simple way to check whether
this concern is relevant for this particular market is to
report the times where it’s appropriate (inaudible)
product offerings, so we see the products are offered for
many months in a row and didn”t get dropped, or do we see
that they are offered on and off?

So, 1T you see the latter pattern, i1t might
suggest that i1t’s not such a big concern for this
particular market.

So, what about dynamics on the consumer side?
So, I don’t really know much about this market, but the

consumers have strong brand loyalty in this market. So,
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suppose the consumers have loyalty at the brand level,
and they also seek variety of flavors. If that’s the
case, the firm might have an incentive to introduce a new
flavor, even just so that they could lock i1n those
consumers at the brand level, although the particular
flavor itself might not be individually profitable.

Or 1t might be that it takes some time for
consumers to get used to or try new products. And,
again, If this iIs the case, a Tirm might have an
incentive to introduce a new flavor, although doing so is
not individually profitable for that particular period.
And these conditions sort of make the optimality
condition that you use for product offering to be
incorrect, and in that regard it would be nice if you
could provide some discussion about, you know, consumer
behavior in this market.

So, for ice cream, we have a very simple form
of differentiation. For many of the products, they like
you to have multi-dimensional product differentiation.
And we are likely to encounter the curse of
dimensionality, as she mentioned in the discussion -- in
the presentation.

So, just to get a sense of how serious this
issue might be, and also just to get a feel for how

feasible the proposed methodology will be for potential
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users of this approach, it would be nice if you could
report, you know, how long it take to submit a model when
you have one dimensional differentiation, two, three or
four, those cases.

I sort of found it intriguing that these firms
charge the same price for all of their flavors. And it
also helps simplify the analysis iIn the paper. So, It
would be iInteresting to know what are these features that
sort of justify the practice of uniform pricing in this
market. And also just, you know, in addition to that, in
Monte Carlo, can you actually -- if you try -- can you
actually show that the uniform pricing decision to lead
to a lot -- much reduction in firms profits compared to
unrestricted pricing, optimal pricing behavior. So, that
would be sort of interesting to know on the side.

So, last two comments. So, they used to make
these fixed costs from the optimality conditions for
product offerings, and they find that the fixed costs
differ greatly across flavors for a given firm. On the
other hand, when they submit the supply side, they assume
that the marginal cost is the same for all flavors in the
same market, for a given firm.

So, 1t’s kind of -- i1t’s kind of strange to
argue that the marginal cost is the same, but fixed costs

are very different.
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Last comment. So, in merger simulations, |
think eventually we would like to allow firms to
introduce new products that were not present in the

market previously. And i1f that’s what we want to do

eventually, then we’d like to sort of map this production

to the characteristics space so that we know how close
they are. And, you know, then for that we need to know
-- how the consumer substitute patterns among these
products.

So, In that sense, 1t’d be nice to buy three
gallons of ice cream and try to come up with some
measures that can map these flavors into the
characteristics space and see how close they are. And
1”11 be very happy to offer my help for that task.
That”’s 1t. Thank you.

MR. BAJARI: Well, 1°d like to thank our
authors and discussants for three interesting papers.
And let’s go have a little bit of coffee.

(Mare —=Sesss  u-~—+e ¢ uded.,
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MS. ATHEY: All right. So, let"s get settled.
So, where i1s David? We"re missing a speaker here.
David? Man of the hour. And you®re ready, so we"re
going to do about 25 and five, so that way when 1 say
zero, you®ve got, you know, 30 seconds or something.

So, let"s get started so we have some chance to get
everyone out on time.

So, our last session iIs on, again, the topic
near and dear to my heart, economics of networks and the
Internet, and our first speaker is going to tell us how
that advertising works. So, take i1t away, David.

MR. REILEY: Thanks. This topic of how does
advertising affect sales is something that has
interested me since | was a graduate student. In fact,
I had hoped to write my dissertation on that topic and I
discovered that all the data that 1 had been collecting
for the professor that I was working for were not
actually going to be able to identify these effects in a
way that | was going to believe. So, that"s when 1
switched to studying online auctions and running
experiments.

Since I"m now working at Yahoo! research, 1 have

some really great opportunities to return to this
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question that interested me from the beginning. And,
you know, a couple of people have said, gee, you know,
there are ads on all of these pages that I browse, but 1
basically ignore all the ads, and so it"s sort of --
it"s an interesting question. Are there people who are
actually looking at them or are these things affecting
us subconsciously or do they have no effect and, you
know, people don"t -- advertisers are wasting their
money on these things.

I know economists are always assuming that firms
are behaving optimally, but having worked inside a firm
now, I*m pretty critical of that assumption.

So, I"m really excited to be able to talk about
the effects of advertising on sales. This iIs joint work
with -- this i1s joint work with Randall Lewis, who iIs a
Ph.D. student at MIT, and was a summer intern with me at
Yahoo! this summer.

So, the outline is, why is it hard to measure
the effects of ads on sales, what"s the experiment look
like, what"s the data look like. Then 1"m going to talk
about basic treatment effects from the experiment that
we ran. Then I want to talk about what happens, sort of
what are the long-run effects of the advertising
campaign that we did as an experiment. And then I™m

going to talk about some more detailed results if | have
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So, this is John Wanamaker, department store
retailing pioneer, and he famously said, half the money
I spent on advertising is wasted, 1 just don"t know
which half. And this has been -- this has been my
experience that advertising Is -- It"s not easy to
quantify the effects of advertising, and 1t"s hard to
know where the advertising you"re spending is actually
having an impact for you.

So, to substantiate my claim that advertisers do
not have good measures of the effects of brand image
advertising, | want to cite a Harvard Business Review
article published this year by the founder and president
of ComScore, and in this article, he talks about
measurements of the effects of advertising on sales.

So, ComScore is the largest Internet data firm.
They have a panel of over two million customers
worldwide have who agreed to let ComScore track
everything that they do in their web browser. And, so,
Abraham describes In his article the methodology here is
simple, we take those people who saw ads for a
particular good and we compare them to the people who
didn"t see ads for the particular good, and then we
survey them to see whether they bought it or not.

The potential problem with that methodology is
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practitioners. The classic technique that was used was
econometric regressions of aggregate sales versus
advertising over time. Marketing professionals do this
and call i1t marketing makes modeling. And It"s
literally a textbook example of the endogeneited problem
in econometric, see Ernie Barron®s book on chapter 8,
which is uses advertising in sales to i1llustrate
endogeneity. You know, what causes advertising to vary
over time? Well, you know, sometimes you run the
regression and you get a positive slope, and then you
realize, oh, gee, Tirm was setting advertising as 10
percent of sales, right, and so which way does the
causality actually go?

So, there®s two ways for observational data to
provide inaccurate results. Aggregate time series data,
the advertising doesn"t vary systematically over time.
You have endogeneity, individual cross-section data, you
have admitted variable bias 1Tt you compare people who
saw ads to people who didn"t see ads. And so, you know,
my point of view has always been, when the existing data
don"t give us a valid answer to our question of
interest, we should consider generating our own data.
And 1 think our experiment is the best way to establish
a causal relationship.

So, we"re going to systematically vary
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advertising, showing as to some consumers and not
others, we"re going to measure the difference iIn sales
between the two groups of consumers, you know, and this
is almost never done in advertising, either in online or
traditional media. Some exceptions, direct mail
marketers are really good at doing experiments, and iIn
search advertising, there is some degree of
experimentation going on.

I claim that our understanding of advertising
resembles our understanding of physics in the 1500s, and
Galileo™s key insight was to use the experimental
method. 1t"s not sufficient to observe that a bowling
ball falls faster than a feather. You want to try to
control everything, take the same shape and sized i1tems
and have one be wood and one be brass and then see which
one falls faster, right? So, we"re going to try to do
controlled experiments here.

Market is often measuring the effects of
advertising using experiments, but not with actual
transaction data. So, typical measurements done by
marketers come from questionnaires like do you remember
seeing this commercial, how positively do you feel about
this brand, you know, what comes to mind first? What
brand comes to mind first when you think about

batteries?
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And 1T you read one of the review articles like
Lotus®™ 1995 article in the Journal of Marketing
research, you see that their summary, meta analysis of
300 different tests, is that 30 percent of the tests
were significant at the 20 percent level of
significance. So, there®s only a very little bit there.
They were being pretty generous using a 20 percent
significance level and they still had a hard time
finding anything significant.

Okay, I™m going to skip a couple of other things
here. Well, 1 should also say some studies derived
valid insights from nonexperimental observational panel
data. Example being Dan Ackerberg®s work on yogurt,

where he had individual diaries of TV ads, sample of

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

102



103

For The Record, Inc.
(301) 870-8025 - www.ftrinc.net - (85 Tc-.mat 8t1-5555 Tf1 0 0 12 5547 10.:






105



© 0 N o o A~ W N PP

N RN NN NN R B B B R R B R R
a A W N B O © 00 N O OO b~ W N P O

106
interesting number, which is what percent of customers
actually clicked on an ad, and that"s 4.6 percent of the
treatment group.

The number of ads delivered has a skewed
distribution. That bump on the right-hand side is
actually -- you know, I"m top coding some observations
there, and so actually the maximum is way the heck, you
know, across the street, with 6,000 ad views. It"s hard
for me to imagine that that was actually a few men
seeing 6,000 views of this ad, because only about 15
percent of all pages shown on Yahoo! had this ad
campaign on 1t. All right, I have to speed up.

In-store sales are big compared to online sales,
blue versus purple here, and there"s a lot of variance
from one week to the next. | have a little hole In my
data there, i1n December, where I wasn®"t able to get the
sales data.

There were lots of individual outliers. You can
see, you know, in the first week that 1 have data, the
mean sales are 93 fake cents per person, and the min is
minus $932, the max is plus $4,000, fake dollars. This
is a retailer who"s pretty generous iIn accepting
returns, so | think 1 actually believe the minus
numbers. You know, none of these data were hand coded

at any point. These are all directly from computer
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records from the register.

So, not all the treatment group members browsed
Yahoo! enough to see the retailer ads. 36 percent of
them in the treatment group did not see ads. So, I can
assume that in the control group, 36 percent of them
behaved in such a way that they would not have seen ads
iT I had tried to show 1t to them. Unfortunately, I
don®"t kno