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USING SURVEYSTO EVALUATE THE EFFECT
OF NON-INFRINGING ALTERNATIVES
ON PATENT INFRINGEMENT DAMAGES

LAWRENCE WU

INTRODUCTION

Your client isaleading manufacturer of running shoes that recently introduced a new and
ingenious design of its shoes. Suppose, hypotheticdly, that your client has just received a letter
putting it on notice that it may be infringing upon a patent that is held by Saucony. |s Saucony
likely to be able to prove substantiad damages from lost profits and price eroson? Asis often the
case, the answer hinges on whether there are acceptable non-infringing dterndives to the
patented product. If there are no practica dternatives at dl, then every dlegedly infringing sde
was one that potentialy could have been made by the patentee. On the other hand, if there are
many acceptable dternatives in the marketplace, then Saucony’s damages are likely to be small —
had there been no infringement, the patentee probably would not have gained much in sdles and
the price that the patentee could have charged probably would not have been much higher. With
these extreme scenarios in mind, the chalenge is to estimate how many additiona sales Saucony
would have obtained had your client’s product not been in the marketplace. 1n other words,
what we want to know isthis: “is the patented feature so important to consumersthet it is unlikely
consumers would switch to aternative products that don’t have the patented feeture?’

There are a number of practical ways to get the answer to this question, and the option
that | discuss here is the one of designing and analyzing a consumer survey. Becausethisisa
relatively new and innovative approach, but one with which NERA has had agood ded of
experience, | will describe in some detail the value of survey data, show you what isinvolved in
doing a consumer survey, and give an illugtrative example of how we would andyze a
hypothetica patent infringement case involving two athletic shoe manufacturers. When I'm
finished, | hope you will seethat awell-designed survey isindeed atool which has powerful uses.
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Before | describe our hypothetica case study in grester detail, | know you have afew
questions. One of the first questions that you probably haveis, “Am | in agtuaion where | need
an economist to design and analyze a consumer survey?’ Y our second question is probably,
“Don’t survey firms usudly cal during the dinner hour and can | redly rest my case on data
collected likethat? Y our ingtincts serve you well because before you do a survey, the answer
to both of these questions should be “yes” What | would like to suggest is that the answer is
“yes’ to both questions more often than you might think.

For example, the answer is often “yes’ to both questions when market data are not
available, a stuation common to indudtries that are innovative and dynamic. Indeed, one of the
great advantages of conducting asurvey isthat it is unparaleled in getting a present-day sngpshot
of the competitive environment.

A survey isdso useful whenever it isimportant for you to understand the tradeoffs that
consumers make when they shop. Transaction data from the marketplace cannot awaystell
you whether consumers are switching products on the basis of price or the presence of some
patented feature. The reason, of coursg, isthat what happens in the marketplace is not the
outcome of a controlled experiment.

In contrast, awell-designed survey is a controlled experiment. The survey, whichis
designed with certain tradeoffs in mind, forces consumers to weigh the benefits of one product
againg the benefits of another and to choose the best one. This, of coursg, is exactly what you
did when you filled out the survey form we sent you, which asked you to compare and rank four
running shoes, each with a different price and each with its own set of features. A copy of a
survey form that was sent and returned is shown in Figure 1. When eva uating the choices, each
of you had to make some tradeoff, whether it was paying a higher price for the brand name you
wanted or whether it was getting the cushioning system you wanted, but in a shoe that was
heavier. Asin the real world, these are the same issues that you would have considered had you

actualy been in a store shopping for shoes.

Consulting Economists



-3-

MEASURING THE EFFECT OF NON-INFRINGING ALTERNATIVES

How do we get from the surveys you filled out to some measure of the effect of non-
infringing dternatives? Well, to put it Smply, we rdy heavily on estimating the responsveness of
the market to changesin price. For instance, consder a running shoe that has a patented
cushioning system. Suppose further that the manufacturer of this product increasesits price. Do
many consumers continue to buy the product or do they switch to aternatives? If there are many
non-infringing dternatives, then customers would be more inclined to forego buying the product.
In other words, demand for the patentee’ s shoe would be quite responsve to price. In generd,
the responsiveness of consumer demand for a product to changesin its price is directly related to
the number of dternatives avallablein the market. If consumersdo, in fact, consider other
productsto be practical aternatives, then an increase in priceislikely to lead to ardatively
large drop in sdes rather than asmall drop in saes.

This responsiveness to price iswhat economigts cal the elasticity of demand. Itisthe
percent decline in the quantity purchased that is induced by aone percent increase in price.
Market demand for a product is more elastic when the product has many economic subgtitutes
or many practica dternatives. Market demand for a product isinelastic when there are few
available aternatives for the product.

So, when we evauated your survey responses, one of the things we looked at was the
total market response to changesin price for any given shoe. Suppose, for instance, that the
survey results were such that Nike, with its patented air cushioning system, was the most popular
shoe in the market a $112. How many of you would continue to rank that shoe as your most
preferred shoe if its price were to increase relative to the others? As another example, suppose,
for some reason, that Nike could not use its patented cushioning system and that it had to use an
EVA (i.e, ethylene vinyl acetate) cushioning system ingteed. |If that were the case, how many of
you would continue to rank that shoe as your firgt choice? By using the survey, which can hdp
us to better understand actua consumer behavior, we can estimate the extent to which demand
for aparticular product is responsive to price and the extent to which demand is responsive to

the presence (or absence) of a particular patented feature.
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Now, you may be wondering how we actudly did this. That’s a good question, so what
| want to emphasize up front is that the survey form that we use is very different from the
conventional survey questionnaires that you may have been asked to fill out in the past.” Whét is
different isthat not dl of you were asked the same question. Some of you were asked to
consider a Saucony shoe priced at $80 relative to other shoes, while others were asked to
consider a Saucony shoe priced at $70 relative to other shoes. By varying the prices, we can
see how the probability of choosing a particular brand changes as the price changes, which is
precisaly the experiment that enables us to measure consumers preferences with respect to
brand, features, and price. Once we know what consumer preferences are, we can then
estimate the probability that a particular brand will be chosen. > Once we have the probability
distribution of brands, we have an estimate of each brand's “market share,” which would be the
outcome or realization of this statistical modd!.

Can we get precise estimates? We can because for a survey of 500 consumers or o,
we would have created a hundred or so different sets of choices like the one each of you
received, which is probably enough to give usthe variation we need. Asaresult, it turns out that
you don’'t need to survey too many people to get relatively precise estimates of the price
eladticity of demand.

A HYPOTHETICAL PATENT INFRINGEMENT CASE
With that as background, it's full speed ahead to our hypothetical patent infringement

Recently, design engineers at Saucony patented a cushioning system called the Ground
Reaction Inertia Device or GRID. Prior to that time, the basic problem facing runners and

! Thesurvey isalso different in that respondents are not given any hint of what aspect of the shoe is being
investigated. Thisisto avoid response bias.

% For instance, if we assume that consumer demand can be modeled by alogit demand function —which is
based on arandom utility model in which consumers make a discrete choice from a set of alternative
products — then the probability that any one consumer will select brand A out of aset of i brandsisgiven
by the following formula:

. eb'xA

Pr(A[Al i) =a,; =3

a

ab X
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designers was an gpparent tradeoff between good shock absorption and good shoe control.
Putting better shock absorption materid in the sole of the shoeis“good” in that it makes the inner
sole squishier, but it is“bad” in that it means that the shoe isless rigid, which means the foot gets
less support.

The GRID system is basicaly made up of interwoven strings not unlike the strings of a
tennisracket. The strings arein a cassette that is inserted into a gap hollowed out in the hedls of
Saucony shoes. And it works like this: when the runner’ s hed hits the ground, the interwoven
strings bend to the shape of the hed, absorbing the shock. At the same time, the midsole
compresses, which helpsto give the runner better stability. What | have described so far is
draight from product information about Saucony’ s shoes.

Now for the hypothetical part. Sinceitsintroduction, the GRID fegture was an
exclusve Saucony fegture. Exclusve, that is, until (in our imaginary scenario) Fila, your client,
came dong with itsown verson of aGRID. Fila, asyou know, is awel-known manufacturer of
running shoes. And before Fila introduced its own (imaginary) impact reection inertiad device, the
cushioning system in Fila's shoes was dso made of an dastomer materid, but in the form of pads
rather than interwoven srings. Thus, Fld's (imaginary) new device might be regarded smply as
an innovation on afeature the company was dready making.

So, suppose, hypothetically, that Saucony files acomplaint againgt Fila, the defendant,
alleged infringer, and your dient, for infringing on its GRID cushioning system.® What would you
do? Wadll, one of the firgt things you might do isto look for publicly available data or data
contained in the two companies’ documents. If you suspect that there is not enough information
out there to accurately estimate how well Saucony would have done had Fila not introduced its
alegedly infringing shoe, then a.consumer survey may be very helpful.

How quickly can we do this? Wdll, pretty quickly. If thiswere ared case, the survey
we would have designed would have been allittle more complicated than the survey form that we
sent to you. For instance, we probably would have asked for some background information
about each respondent and we probably would have included more brands in the survey to get a
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complete set of dternative products. And dthough a survey would have involved the services of
an independent, outside survey research firm to preserve the admissibility of the datain court, we
could probably have the survey designed and the data analysis completed in a matter of weeks.

That aside, let’ s turn now to the survey that we did do. We can sart with theworld as
we would have seen it, thet is, the world in which there has been an dleged infringement. The
results of the survey, which are shown in Table 1, suggest that in aworld with the alleged
infringement, Fila s share of the market would have been 29 percent, while Saucony’s would
have been 22 percent. In comparison, Nike's share would have been 24 percent and Reebok’s
21 percent. Although these numbers may suggest thet Fild s shareis unredidticaly high and
Nike' s shareisunredigticaly low, that's expected because Fila does nat, in fact, actudly offer a
shoe with a GRID cushioning system. I this were an actud case rather than a hypothetica one,
the shares obtained from a full-scale survey should be smilar to the shares that we observein the
real world.

What would Saucony’ s share have been had there been no infringement? Well, it seems
to depend quite strongly on whether there was any price erosion following Fila s entry into the
marketplace. Asshownin Table 1, assuming no change in Saucony’s price, the survey suggests
that in the but-for world of no infringement, Saucony’ s share would have been 26 percent. In
other words, Saucony’s share would have been 4 percentage points higher. Using this changein
share dong with an estimate of Saucony’s profit margins, my caculations suggest that Saucony
would have earned 21 percent more profit absent infringement.

But what if there are claims of price eroson? Suppose that Saucony actudly findsit
profitable to raiseits prices in aworld where Filano longer sdls a shoe that hasa GRID
cushioning system. Well, with respect to market share, the conclusons would be dramatically
different. If Saucony’s prices are higher in the but-for world, then its share islikely to be 23
percent, not 26 percent. In other words, a higher prices, sales of Saucony’s shoes would be
much lower! Thus, the datain Table 1 suggest that Saucony would have gained an additiona
one percent market share rather than an additiona four percent had there been no infringement.

% Likethe“accused” feature, the“complaint” against Filais purely hypothetical. | have chosen to illustrate
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Of course, in estimating damages, what matters is not the increase in Saucony’s share,
but the additiond profit that Saucony would have earned. What | found was that it would have
been optimal for Saucony to raiseits prices by about 4 percent. However, raising priceswould
have reduced Saucony’ssdles. Thus, it appears that price erosion would have increased
damages by only about 2 percent.

Is there an explanation for these results? Without the hypothetical GRID cushioning
system, Fila s share fals. Two offsetting forces account for this drop in share. On the one hand,
Fila's share drops because Fila no longer offers a shoe with the GRID feature. On the other
hand, Fila s share rises because the price that Filawould charge for a shoe that doesn’t have the
GRID feature will be lower.* The data show that on balance, Fila's share drops from 29 percent
to 15 percent. Clearly, the GRID fegature explainsto alarge degree Fila s success.

Does Saucony make every sale that Filamade? No. It appears that rather than turn to
Saucony’ s shoes, the consumers we surveyed would have turned instead to the other non-
infringing dternatives in the marketplace — Nike increased its share by 7 percentage points and
Reebok increased its share by 6 percentage points. Thus, contrary to our hypothetica plaintiff’s
clams, the presence of non-infringing dternatives in the but-for world is such that Saucony would
not have made every sde that Fila had made.

Thereis another reason why Saucony would not have made every sde that Fila made.
The reason isthat Fila s brand name matters. In other words, due to the strength of its brand
name, Filawould have had some saes regardless of whether its shoe had the GRID system or
not. The survey shows that without the GRID cushioning system, Fila s share would have been
14 percent and not zero, afact that you would surely want to bring to the attention of the court.

We aso found that in aworld where Fila s product does not contain the alegedly infringing
feature, Saucony would have found it profitable to increase its prices by 4 percent.> What does this

my analysiswith areal company rather than an imaginary one simply to make the analysis more “realistic.”
For simplicity and for purposes of illustration, the analysis assumes that Fila does not also sell a non-
infringing product. Simulations show that Fila’s optimal price in the but-for world would be 3 percent
lower, assuming that the prices of all other products are unchanged.

Simulations show that Saucony’s optimal price in the but-for world would be 4 percent higher. Fila sprice
is assumed to be 3 percent lower and the prices of all other products are assumed to be unchanged.
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do to Saucony’s profits? Again, there are two offsetting forces. On the one hand, higher prices
mean higher margins. On the other hand, higher prices mean fewer sdes. In the end, damagesto
Saucony are due largely to lost profits on lost sales at the same price. In other words, athough
there is some additional damage due to price erosion, it does not amount to much in relative terms.®

While the results here show how survey methods can be used to directly estimate damages,
they can dso help you identify the competitive importance of non-infringing dternatives. Thisis, of
course, something of interest to both defendants and plaintiffs. For example, in this case, Ascs did
not win or lose share sgnificantly as aresult of the aleged infringement or price erasion. Without
the survey, this may not have been evident.

CONCLUSION

We have had congderable experience in using these survey techniques, especialy in markets
where relevant market data were not avallable. Asyou know, thisis often the case in markets that
are characterized by innovation and invention. Of course, asurvey is not applicablein all
circumstances— it certainly isnot a*“one szefitsal” solution. On the other hand, because the andysis
can be used to get an independent and more accurate estimate of the eagticity of demand and the
likely effect due to the presence of non-infringing dternatives, use of the survey method thet | just
described can be avery powerful tool. Asyou well know, an accurate accounting for the presence of

non-infringing aternatives can be decisve.

® These damage estimates are roughly 17 percent of the damages that would have been estimated assuming
Saucony made all of Fila ssales. My damage estimates are roughly 55 percent of the damages that would
have been estimated using the Mor-Flo methodology.
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September 29, 1998
Dear Survey Participant,

Thank you for participating in this survey. We are conducting a brief survey to ask you
about running shoes. The survey should only take a few minutes of your time, and all responses
are absolutely confidential. The choices shown in the survey are not necessarily based on actual
market data.

Step-By-Step Instructions:

Step 1. Attached to this document is a sheet with two sets of four “choice cards.” Each
of the cards describes a particular combination of attributes that you as a
consumer may consider when deciding to purchase running shoes. Please begin
by reading the definitions of these attributes, so that you are familiar with each of
the terms used on the cards.

Step 2: Look at the four choice cards contained in Set A. We would like you to rank the
cards in order from your most preferred to your least preferred option. For each
card, please take note of dl of the information shown, i.e. brand name, price,
weight, and cushion system. We understand that you may not actualy want to
buy any of the options shown; we are only asking for your relative ranking of
these options.

Step 3: Report your preferences by writing down your ranking at the bottom of each card
(from 1 for your most preferred card to 4 for the least preferred). Please repeat
the exercise for Set B.

Attribute Definitions

Brand Name: The name of the company that manufactures the running shoe. For purposes of this

survey, please assume that the running shoes on the cards are available in the colors and color

combinations that you like.

Price: Actua price, before taxes.

Weight: The weight of the shoe.

Cushion System: There are five possible options:

Air: Pressurized ar pads provide lightweight cushioning.

EVA: Durable, aerated foam (ethylene vinyl acetate) provides lightweight cushioning and
good gability.

Gel: Encapsulated, semi-solid silicon gel provides light yet effective cushioning.

Impact Reaction: Interwoven strands of elastomer polymer units provide excellent
cushioning as well as excellent stability.

None
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1. Pesaserank thefour running shoesin Set A.
1 = your most preferred shoe; 4 = your least preferred shoe.

Figure2

SET A
Brand: Ascs Brand:  Saucony Brand: Nike Brand: Reebok
Price: $100 Pricee  $%4 Price.  $112 Price. $73
Weight: 12 oz. Weight: 12 oz. Weight: 12 oz. Weight: 9oz
Cushion System: Cushion System: Cushion System: Cushion System:
EVA Gd Air None
Ranking: 2 Ranking: _ 4 Ranking: 1 Ranking: 3
157
2. Pleaserank the four running shoesin Set B.
1 = your most preferred shoe; 4 = your least preferred shoe.

SET B
Brand: Asdcs Brand:  Nike Brand: Reebok Brand: Fla
Price $100 Price.  $83 Pricee  $99 Pricee.  $69
Weight: 12 oz. Weight: 9oz Weight: 12 oz. Weight: 9oz

. ) Cushion System: Cushion System: Cushion System:
gil:smon System: EVA None Impact Reaction
Ranking: 2 Ranking: 1 Ranking: 3 Ranking: 4

3. Pleasefax this response sheet as soon as possible to:

Esther Parker

Fax: 914-448-4144
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Tablel

Estimated M arket Sharesunder Three Scenarios

No I nfringement No Infringement
With Alleged (Assuming Saucony's (Assuming Saucony's
Brand Infringement PricelsUnchanged) PricelsHigher)
Saucony 22% 26 % 23 %
Fila 29 14 15
Nike 24 29 31
Reebok 21 26 27
Asics 4 5 5

Summary: Estimated Chanaein Sauconv's Share Had There Been No I nfrinaement

Assuming Saucony's
Price Is Unchanged 22% to 26%

Assuming Saucony's
PricelsHigher 22% to 23%
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