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regression are correlated within a particular group
and you don't do anything to correct for that, what
would be the impact on the reported standard errors?

MS. BERNAY: Objection. Vague and
ambiguous.

THE WITNESS: I didn't completely follow
the question. Ask it again.

BY MR. KIERNAN:

Q. If the residual errors in the regression
are correlated within a particular group and you
don't do anything to correct for that, what would be
the impact on the reported standard errors?

MS. BERNAY: Same objection.

THE WITNESS: It could be either way. It
could make them higher or it could make them lower,
depending on the nature of the correlation.

BY MR. KIERNAN:

Q. And why would it impact the reported
standard errors?

A. Well, it's all built up in the -- in the
nature of the assumptions one makes in doing a
regression analysis, which is an independence of the
standard errors. And if the standard errors -- if
the -- if the random shock that is --

(Reporter inquires.)
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THE WITNESS: If the random shock that is
in the regression equation does not satisfy the
independence assumption, then the effect on the
standard errors of the coefficients could be either
to elevate them or to reduce them, depending on the
nature of the violation of the independence
assumption.

BY MR. KIERNAN:

Q. Okay. And are there standard statistical
tests to test whether the residual errors are
correlated within a particular group?

MS. BERNAY: Objection. Vague.

THE WITNESS: There are many such tests
and many such corrections. But the effect is -- the
existence of even statistically significant
correlations is small unless those correlations are
high. All right.

So the corrections for autocorrelation of
residuals are not something that actually matters in
the vast majority of cases because the -- it's
almost never the case there's no correlation in
residual errors, but it's almost never the case that
making a correction for the auto- -- the correlation
that does exist matters in terms of the regression.

It's also the case here that we're not
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talking about a source of bias in the coefficients.
We're talking about a source of bias in the
estimated statistical significance, the --

BY MR. KIERNAN:

Q. The standard errors?

A. Yeah, the values of the -- the expected
value of the regression coefficients is not
affected.

Q. The coefficients aren't affected, but the
calculations of the standard errors are affected?

A. Right, the calculations of the standard
errors are affected, but the -- but the estimated
effect of the independent variable is the same, the
expected estimated effect.

Q. And if the residual errors are correlated
within a particular group, the standard errors could
either be overstated or understated?

A. Yes.

Q. Without a correction?

A. They could be. Although, again, the --
it's not -- it's not a dichotomous issue. They --
A, they may be affected, and B, the magnitude of the
effect depends on the exact conditions.

Q. And to know the magnitude of effect, you'd

have to test it, you'd have to run one of the
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that -- that's a good way to see if there's positive
error correlation, but it's not a good way to see if
there's negative error correlation.

And the second point is that the nature of
the error correlation nay be that it's dependent on
particul ar conbi nati ons of variables; and that one,
the standard tests wouldn't even tell you that it
exi sts.

Q In this case, did you do anything to check
whet her the residual errors in your regression set
forth in Exhibits 3A and 3B to Noll 10 are
correlated with any particul ar group?

M5. BERNAY: (bjection. Vague and
anbi guous.

THE WTNESS: Wat do you nean by "group"?
BY MR, KI ERNAN:

Q Wthin any group.

A. Wat do you nean, "a group"? | don't
under stand what you nean by a group.

Q We've been using group for the last ten
m nut es.

M5. BERNAY: (Objection. Argunentative.

BY MR KI ERNAN:
Q Sane group that you've -- the sanme group

that you' ve been referring to.
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A | didn't refer to a group. | don't know
what you're talking about. | know | fully
I nt ended - -

Q You used the term"cluster" --
(Reporter adnoni shes.)
BY MR, KI ERNAN:

Q You used the word cluster, within a
cluster.

A. | don't agree that there are any clusters
her e.

M5. BERNAY: (bjection.
BY MR KI ERNAN:

Q That's not ny question, Dr. Noll. | asked
you, did you do anything to check whether the
residual errors in your regressions set forth in
Exhi bit 3A and 3B are correlated within any cl uster
or group?

M5. BERNAY: (bjection. Asked and
answer ed.

THE WTNESS: | don't know what you nean

by a group. And you used the word "or," and | don't
believe there are any clusters. So how can | test
for sonmething when | don't -- | think it either
doesn't exist or | don't understand what you're

aski ng?
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What is it you' re asking? Can't you just
gi ve ne an exanple of what you nmean by a group, and
then we won't have to discuss it?

BY MR, KI ERNAN:

Q So you don't understand the question?

A. | don't understand what you nean by a
group, no. | don't know what you have in m nd.

Q And you don't know what | mean by cluster?

M5. BERNAY: (Objection --

THE WTNESS: | know what you nean by a
cluster, and there aren't any in this particul ar
regr essi on.

BY MR KI ERNAN:

Q How do you know?

A. Because | know what cluster analysis is,
and it doesn't apply to this regression because this
isn't a sanple.

Q VWhat did you do to determne if there were
clusters? What statistical tests did you apply?

M5. BERNAY: (bj ection.

THE WTNESS: | |ooked at the definition
of a cluster, and it doesn't apply to anything in
this regression. | know -- | know what cl uster
analysis is, and it doesn't apply to this

regression, notw thstandi ng what many of your
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experts have said. They're just not right.
BY MR, KI ERNAN:
Q Anything else other than |looking at a

definition?

M5. BERNAY: (Objection. Argunentative.

THE WTNESS: | know -- the report, about
a third of this report is about what cluster
anal ysis is and what kinds of problens you apply to

It and why this isn't a cluster sanple problem Al

ri ght.

So, yes, there it is. |1've cited articles
in the professional literature of which I not only
have read, but | actually know what they do. | have

taught this stuff. So I know what |'mtal king
about. And there's references here. It's not that
| just read a definition and decided that sonething
didn't apply.

But | know, just from know ng what cl uster
analysis is, that it doesn't apply here.
BY MR KI ERNAN:

Q You just know it when you see it?

M5. BERNAY: (Objection. Argunentative,
m sstates his prior testinony.

Come on, Davi d.

THE WTNESS:. That's conpl ete nonsense.
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There is --
BY MR, KI ERNAN:

Q I'mjust trying to understand what you did
ot her than readi ng sone books to determne if there
are clusters in the case.

M5. BERNAY: (bjection. Argunentative.
THE WTNESS: There is no such thing as a
test for whether you ought to use cluster analysis
In a regression that doesn't satisfy the conditions
for clustering.
BY MR KI ERNAN:

Q Ckay. That's what you teach your
student s?

M5. BERNAY: (bjection. Argunentative.
THE WTNESS: O course it is.
BY MR, KI ERNAN:

Q On page 34 of Noll 10 -- let ne know when
you get there.

A |I'mthere.

Q The first paragraph, the last third, you
state that "Professors Murphy and Topel do not test
whet her the nean residual errors fromthis procedure
are statistically significantly different from zero,
whi ch woul d have to be the case if the errors within

a cluster are correlated.”
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A.  Yes.

Q D d you performthat analysis?

A.  No, because | don't believe there are
clusters. The prem se of that paragraph is if you
assune a cluster analysis is appropriate, here's
sonet hi ng you do. And they didn't do it. But I
don't think you should even do that because it's not
a cluster sanple problem

Q If it turns out that within a group
within a cluster -- we can use the one defined by
Prof essors Murphy and Topel -- the nean residual
errors are statistically significantly different
fromzero, what would that tell you?

A.  Not hi ng.

Q Wiy not?

A. Because as | said before, you only get
that far if you have a cluster sanpling problem and
we don't have a cluster sanpling problem So
there's no point in testing for cluster, the
presence of clustering effects if you don't have a
cluster to begin wth.

This is a paragraph witten on if there --
If it were a sanple -- if the way | had done the
anal ysis was to sanple sone transactions according

to a subset of the npdels of | Pods that were out
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could get still get a high squared with a very snal |
subset getting big prediction errors.

(Reporter inquires.)

THE W TNESS: You can have a high
R-squared in a regression and still have a group of
predi ctions that were -- where the prediction error
Is large. And then you would -- you would still
want to address whether that group -- you had sone
omtted variable for that group or sonething.

But again, that's not really likely to
happen if you already have group identifiers. See,
again, the -- by definition, if you have group
identifiers, the residual error within that group is
going to be zero. The nean residual error is going
to be zero, because that's what regression anal ysis
does.

So that's why, for exanple, the nost
conventional solution to cluster problens is to use
group identifiers, indicator variables, to get the
nmean of those residual errors for each group to
zero.

BY MR KI ERNAN:
Q In this case, did you perform any
statistical test to determne or to test your

| ndependence assunption?
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M5. BERNAY: (bjection. Asked and
answer ed.

THE WTNESS: | have -- | have not
performed a test of the independence assunption as
you've put it in that way, no. It would be
unnecessary, because there are no groups with
outlying residual errors in the R squared spot. And
by definition, the nean residual errors by group are
going to be zero.

BY MR, KI ERNAN:

Q And if statistical tests show that nean
residual errors within groups are correl ated, that
does not affect your analysis or any of your
opi nions in any way?

M5. BERNAY: (Objection. Calls for
specul ati on.

THE WTNESS: It mght or it m ght not,
dependi ng on what the reason for finding that
correlation was, that statistically significant
correlation was. It would purely depend on the way
the test was perfornmed and the way the groups were
created and the way the residual errors were
calculated. Al right. That's what it woul d depend
on.

111
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understand it.

Q \Wwell, yeah, okay.

MR. KIERNAN: Move to strike the |ast
part.
BY MR KI ERNAN:

Q So the new i Pod owners includes both
purchasers of iPods with 7.0 and i Pods w thout 7.07

A. To differing degrees, yes.

Q Oay. And in the rest of the paragraph
you state that the "lock-in would not have affected
t he demand for subsequent iPods for a | ong peri od
because these purchasers woul d not soon nake
repur chase deci sions."

What's the basis for that?

A. That it's informati on we have about how
| ong peopl e own el ectronic devices. They don't buy
a new electronic device with the sane frequency they
buy nusi c.

Q And that's the 18-nonth to two-year period
that you referred to in your initial nmerits report?

A. | think that's those -- | don't renenber
frommenory, but that sounds about right as to
frequency of repurchase of i Pods.

Q Ckay.

A. The nean frequency. Sone are nore, Sone
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are buying replacenent i Pods are the -- what this is
about is the fact that it's mainly people who are
buyi ng repl acenent i Pods that experience the
| mredi ate effect of lock-in. They are, to sone
degree, locked in. And the point of Harnony was to
reduce the degree to which existing users of i Pods
wer e | ocked in.
BY MR KI ERNAN:

Q Oay. And I think I'mfollow ng you now,
Dr. Noll. Wen you're referring to "new i Pod
purchasers” in the | ast paragraph on page 27, you're
referring to custoners who did not own an i Pod
before that tinme?

A. Yes. This is new purchasers. This is not
repl acenent purchasers.

Q Oay. And for a new purchaser in |late
2006, your opinion is for nost of the damages
period, they would not be an inportant factor
affecting i Pod prices because they woul dn't purchase
a replacenent for the 18- to 24-nonth period?

A. The -- yeah. O course, it's not
di chotonous, it's continuous. Their inportance
grows through tine. But initially, it would not be
| nportant because you don't replace your iPod every

nmonth. Al right. So it would take a while before
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you start to see an effect.

There woul d be ot her things happening that
woul d cause it to have sone effect on demand, I|ike
mul tiple 1Pods within the sane famly unit that want
access to the sanme nusic, things |ike that.

But the main imedi ate effect of |ock-in
Is the existing or established base. It's not the
new people. And the new people would just gradually
t hrough tinme get added to the people who are
affected by lock-in in terns of their effect on the
demand for i Pods.

MR. KIERNAN: Let's just take a short
br eak.

THE VI DEOGRAPHER. O f the record at
10: 05.

(A brief recess was taken.)

THE VI DEOGRAPHER: On the record at 10:18.
BY MR KI ERNAN:

Q In the regression that is in Exhibits 3A
and 3B to Noll 10, you turn on the dummy vari abl e
for 7.0 at different times for different nodels; is
that right?

A. Well, the indicator is on for a nodel that
has 7.0 on it. So anything that was rel eased after

the first date would have it, quote, turned on,
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or not 7.0 inpacted the demand for iPods that did
not contain 7.07

M5. BERNAY: (bjection.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Roger Noll, Ph.D.

Confidential - Attorneys' Eyes Only

The Apple iPod iTunes Anti-Trust Litigation

would be another anticompetitive effect of 7.0
because the consumers who bought those things were
harmed. But I have basically assumed that's zero
because I think the supply conditions in the MP3
market would not make it possible for anybody to
sustain a significant price increase in that market
just because of 7.0.

BY MR. KIERNAN:

Q. Okay. And is your opinion, Dr. Noll, that
the impact on prices caused by 7.0 would be
immediate because of the lock-out effect?

A. Yes.

Q. Okay. And why is that? Why would it be
immediate?

A. Because there's this group of people,
there's just a continuous flow of people who want to
replace an MP3 player that were available to Apple

before 7.0 was introduced and for at least some

models are not available to them afterwards.

MS. BERNAY: Objection. Vague and
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ambiguous.

So I'm not aware of any documents that
explicitly analyze lock-in and lock-out.

Q. Okay. So what are you relying on for the
basis of your opinion that the impact on price would
be immediate due to lock-in or lock-out as a result
of 7.07?

A. It would -- why a demand curve becomes
more inelastic is not really relevant to the
question of what is an increase in the degree of
inelasticity of the demand curve on price. There's
no -- it doesn't matter what the cause is. TIf the
demand curve becomes more inelastic, the profit
maximizing price goes up.

(Reporter inquires.)

THE WITNESS: The profit maximizing price
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goes up.

BY MR. KIERNAN:

theory of lock-in,

And so the basis for it is the economic

that has a product with lock-in and other switching
costs, and then the empirical test of whether that

theory predicts what actually happened.

the optimal pricing of a firm

www.aptusCR.com
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in general, creating incompatibilities caused prices
to go up. And there's evidence in all those reports
that the creation of incompatibility causes prices
to go up, which is only true if it makes demand
curves more inelastic.

So anything in any report that discusses
the relationship between lock-in and prices is
evidence in support that 7.0 did, in fact, cause the
demand to become more inelastic.

BY MR. KIERNAN:

Q. With respect to the impact on prices on
iPods as a result of the lock-out effect, would you
expect the impact to be the same throughout the --
well, would you expect the impact on prices to
remain the same, to remain constant?

MS. BERNAY: Objection. Calls for
speculation.

THE WITNESS: I would expect it to be,
yeah, mostly constant through time, although toward
the end of the period, it might become worse.

But on the other hand, there are other
things in the model that would offset that, such as
the move to DRM-free files by competitors of the

iTunes Store.

/17
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guys.
Q R ght. GCkay.
(Reporter inquires.)
THE W TNESS: The installed base of the
ot her guys.
BY MR, KI ERNAN:

Q The installed base for the non-i Pods?

A.  The non-i Pods.

Q Al right.

So focusing on the installed base for
| Pods, would the inpact of 7.0 on locking theminto
| Pods or increasing the |ock-in of those people on
| Pods, that would occur over tine dependi ng upon
their future purchases, correct?

A. Yeah. And it's not just that. As well,
it's also -- it doesn't really happen until they buy
t heir next device.

So there's not going to be an
| nst ant aneous effect. 1It's going to be a |onger
termeffect. |It's the |ack of conpetition for the
ot her guys that is the principal short-termeffect.

Q I've got to get one update.

Si nce your |ast deposition, have you
purchased any i Pods?

A. Probably not since ny last one. | bought
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REPORTER CERTIFICATION

I, Darcy J. Brokaw, a Certified Shorthand
Reporter, do hereby certify:

That prior to being examined, the witness in
the foregoing proceedings was by me duly sworn to
testify to the truth, the whole truth, and nothing but
the truth;

That said proceedings were taken before me at
tLhe time and place therein set forth and were taken down
by me in shorthand and thereafter transcribed into
typewriting under my direction and supervision;

I further certify that I am neither counsel
for, nor related to, any party to said proceedings, nor
in any way interested in the outcome thereof.

In witness whereof, I have hereunto subscribed

my name.

Dated: December 19, 2013
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Darcy J. Brokaw
CSR No. 12584, RPR, CRR
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