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TESTIMONY OF DR. MICHAEL A. SALINGER

I. Qualifications

1. My name is Michael A. Salinger. I am Professor of Economics at the Boston

University School ofManagement and Managing Director ofLECG, a company that

provides economic analysis for legal and regulatory proceedings.

2. From July 2005 through June 2007, I took a leave ofabsence from Boston University

to serve as Director of the Bureau of Economics at the United States Federal Trade

Commission (FTC).

3. I joined the Boston University Faculty in 1990. Most of the courses I have taught

have been in managerial economics or statistics. I have taught economics at the

undergraduate, masters, doctoral, and executive level. I have taught statistics at the

undergraduate and masters level. As Director of the Bureau ofEconomics, I

designed a statistics course for antitrust attorneys. I have also taught business

history, health care economics, and health care finance. I have been faculty director

of the undergraduate business program, faculty director of the undergraduate honors

program in the School ofManagement, and chairman ofthe Department of Finance

and Economics. After returning to Boston University from the FTC, I was named an

Everett W. Lord Distinguished Faculty Scholar. Prior to joining the Boston

University faculty, I was an associate professor at the Graduate School of Business at

Columbia University.



4. My area of specialization within economics is "industrial economics" (or "industrial

organization"). I have published on a wide variety of economic topics 1 and have

served on the editorial boards of both The Journal ofIndustrial Economics and The

Review ofIndustrial Organization, two journals that specialize in publishing

academic articles on industrial economics.

5. I have experience with respect to the cable television industry as a researcher,

consultant, and government official. In 1989, shortly after the Time-Warner merger

was announced, I testified before the Communications Subcommittee of the Senate

Commerce Committee about my research on vertical integration between cable

operators and pay cable services. I did various consulting assignments for Turner

Broadcasting with respect to its cable operations, including an analysis of fees cable

networks should pay ASCAP for the performance rights to music in the

programming on its cable networks. While I was Director of the Bureau of

Economics, the Commission reviewed the transaction in which Comcast and Time

Warner acquired the assets of Adelphia Communications. I testified before the

Senate Judiciary Committee about the Commission's decision not to challenge that

acquisition.

6. My experience in the cable industry also includes my 1995 and 1996 testimony on

behalfof Devotional Claimants before the Copyright Arbitration Royalty Panel

(CARP) that determined the allocation of the compulsory license fees paid by cable

systems from 1990 - 1992 for retransmitting distant broadcast signals.

I Statistical theory has played a central role in some of my publications. An example is Michael Salinger,
"Standard Errors in Event Studies," Journal of Financial and Quantitative Analysis, Volume 27, March
1992, pp. 39-53. This article pointed out a common error in the computation of standard errors in a type of
statistical analysis that is prevalent in the financial economics literature.
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7. My affiliation with LECG started on August 1, 2007. Prior to working at the FTC, I

was a special consultant to NERA and, before that, an academic adviser to the

Princeton Economics Group. Over my career, I have worked on a variety of

consulting assignments associated with legal and regulatory proceedings.

8. I received my BA, magna cum laude and with honors in economics, from Yale

University in 1978. I received a Ph.D. in economics from the Massachusetts

Institute ofTechnology in 1982.

9. For further details on my qualifications, see my curriculum vitae, which is attached

as Appendix A to my statement.

II. Assignment and Main Conclusions

10. Counsel for Devotional Claimants has asked me to review the reports and analyses

submitted by Professor Joel Waldfogel on behalf ofCommercial Television/Settling

Parties, Dr. Arthur C. Gruen on behalfof Program Suppliers, Dr. George S. Ford,

also on behalfof Program Suppliers, and the Bortz Survey presented by James M.

Trautman on behalf of the Joint Sports Claimants/Settling Parties and to assess their

usefulness for determining the appropriate allocation of copyright royalties paid by

cable systems for the retransmission of distant broadcast signals. More specifically,

counsel has asked me to assess the extent to which the Professor Waldfoge1, Dr.

Gruen, and Dr. Ford studies and analyses confmn or contradict the results of the

Bortz survey and whether any of them might even be superior to the Bortz survey as

a foundation for allocating the copyright funds. Counsel has also asked me whether

Professor Waldfogel's econometric study or the two Program Suppliers' surveys
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have altered my expert opinion, which I have previously expressed, that the Bortz

survey is the best available basis for allocating the compulsory copyright funds.

11. My major conclusions are as follows.

a. For at least three reasons, the Waldfogel analysis has no probative value.

First, whatever Professor Waldfogel's regression analysis measures, it is

statistically too imprecise to be reliable. Second, Professor Waldfogel's

use of his regression reflects a fundamental misinterpretation of what his

results would mean (if they were measured precisely enough to mean

anything). Professor Waldfogel measures a statistical relationship

between royalties paid by cable systems and the minutes of different

categories of retransmitted programming. In using the regression

coefficients as measures of the value of different classes of

programming, Professor Waldfogel implicitly assumes that the

relationship he has measured between royalties and retransmitted

programming reflects a relationship between programming value and

retransmitted programming. It does not. Rather, it reflects the

surprisingly complex statistical relationship between the amount of

retransmitted programming and the number of distant signal equivalents

(DSEs) used in the formula mandated by statute (rather than determined

in a market) for computing royalty payments. As a result, Professor

Waldfogel's regression reflects regulation, not market value. Third, even

ifProfessor Waldfogel's results did reflect a statistical relationship

between the value ofprogramming carried by a cable system and
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categories of retransmitted programming, one could not legitimately

attribute the higher values associated with particular classes of

retransmitted programming as being caused by the retransmitted

programming without controlling for variation in the value ofother

programming cable systems carry, which he did not measure. Each of

these three reasons is sufficient to dismiss the Waldfogel study as being a

false measure of relative marketplace value and a fundamentally

unreliable econometric tool in this proceeding.

b. Dr. Ford's survey, which measures the advertising value of different

classes ofprogramming, does not provide information about the value of

different programming to cable operators, who do not sell advertising on

the distant signals they import. Therefore, in my opinion, it is a useless

tool for evaluating the relative marketplace value to cable operators of

distantly retransmitted, non-network programming.

c. Dr. Gruen's survey of the value cable subscribers get from the different

classes ofprogramming provides indirect evidence about the value cable

operators receive from programming. Dr. Gruen's survey, which was

designed to parallel attributes of the Bortz survey, establishes that the

relative value cable subscribers placed on religious programming closely

resembles the value that Bortz's cable operators placed on key program

categories, including religious progmmming. To the extent Dr. Gruen's

survey is deemed reliable, it materially corroborates the survey answers
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ofcable operators about the value they place on programming, including

religious programming.

d. By contrast, the 2004-2005 Bortz Survey faithfully updates the one I

previously reviewed in my 1990-1992 Cable Royalty Distribution

Proceeding testimony. In my professional opinion, the Bortz Survey is

the best available approach to ascertaining the relevant marketplace

value of the different classes ofprogramming because it asks the right

questions to the right parties.

III. The Waldfogel Study

12. The Waldfogel study is the most recent of a series of econometric studies put

forward in proceedings to allocate the royalties paid by cable operators for the

retransmission of distant broadcast signals? In general, economists are skeptical of

survey results because what people say about what they would do under various

circumstances can differ substantially from what they would actually do. In contrast,

market data reflects actual behavior. I share the concerns many economists have

about survey evidence,3 but it does not follow that all regression analysis based on

2 Earlier attempts are the Besen study submitted in the CARP proceeding to allocate the 1990-1992
copyright royalty payments for cable system retransmission ofdistant broadcast signals and the Rosston
study submitted in the 1998-1999 proceeding.
3 Notwithstanding this skepticism, survey evidence is sometimes the best evidence available. Particularly
with respect to its consumer protection mission, the Federal Trade Commission sometimes relies on survey
results. My duties as Director of the Bureau of Economics included assessing the relevance of survey
results and advising the Chairman and other Commissioners based on those assessments. ] have also used
survey results in my published work. See Keith A. Anderson, Erik Durbin, and Michael A. Salinger,
"Identity Theft," Journal ofEconomic Perspectives, Volume 22, 2008, pp. 171-192.
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market data is useful. In fact, Professor Waldfogel's regression analysis is seriously

flawed even as a tool for confirming the results of the Bortz survey.4

13. As described above in my "Main Conclusions," three of the problems with Professor

Waldfogel's analysis are so fundamental that each by itself renders the study

completely unreliable as a basis for allocating the royalties at issue in this

proceeding.

14. First, even taken at face value, the results have such a large margin oferror that they

would not rule out any of the plausible allocations. 5 Subsection A below explains

this point in more detail.

15. In addition, Professor Waldfogel misinterprets what his regression coefficients

would mean if the estimates were precise enough to mean anything (which they are

not). He estimates a statistical relationship between royalties paid by cable systems

and the minutes ofdifferent categories of retransmitted programming, holding

certain factors constant. The results indicate, for example, that an additional minute

of sports programming is associated with a higher royalty of$2.77, whereas an

additional minute of Program Supplier programming is associated with a higher

royalty ofonly $0.075.6 They also indicate that an additional minute ofdevotional

programming is associated with a lower royalty payment, although the estimate is

4 Since the Waldfogel results have no value even as a validation of the Bortz results, it should go without
saying that they would not be a valid primary basis for allocating the copyright funds.
5 This point would apply to what Professor Waldfogel reports about the precision of his results. As I
explain below, the results are even less precise than he reports.
6 The underlying programming category data reflect three weeks ofobservations. To get a more intuitive
feel for the magnitudes involved, it might be helpful to consider what the coefficients imply about an
additional hour per week of a particular type of programming. To do so, all that is necessary is to multiply
the regression coefficients by 180 (because an extra hour per week would result in an additional 180
minutes over the three week period.) The coefficients imply that an additional hour of retransmitted Sports
and Program Supplier programming per week would be associated with a higher royalty per six-month
reporting period of$498.60 and $13.50, respectively.

7



not statistically significant (even under Professor Waldfogel's flawed calculation of

statistical significance). Professor Waldfogel interprets these regression

coefficients to mean that retransmitted Sports programming provides cable with 37.5

times (calculated as 2.77/0.075) more value per minute as does Program Supplier

Programming and that Devotional Programming provides cable operators with no

value.

16. To understand the flaws in this interpretation, an elaboration on why Professor

Waldfogel got the results he did is necessary. Both as a legal and (as I will show) a

statistical matter, the royalties a cable system pays depend primarily on system

receipts and the number of DSEs. Ultimately, therefore, the statistical relationship

between program category minutes and royalties must reflect some combination of

the relationship between program category minutes and receipts and the relationship

between program category minutes and DSEs.

17. Subsection B demonstrates that the coefficients Professor Waldfogel estimates on the

programming category minutes variables largely reflect the relationship between

programming category minutes and DSEs. They have virtually nothing to do with

the relationship between programming category minutes and system receipts.

18. The results in Subsection B are at the heart for the first fundamental flaw in

Professor Waldfogel's interpretation of his results. In analogizing his regressions to

hedonic regression analysis, Professor Waldfogel assumes that the relative size of the

estimated coefficients on program category minutes reflect the relative market value

to cable operators of the different categories of programming. In fact, what they

reflect is a regulatory formula.
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19. There is an additional reason why Professor Waldfogel has misinterpreted what his

results would mean (if they were precise enough to mean anything). 7 Suppose

Professor Waldfogel had established that systems with relatively more sports

programming had more valuable programming that resulted in higher receipts (which

he has not established and could not possibly establish because it is not true). He

could not logically attribute the higher value to the programming from the

retransmitted distant broadcast signals without controlling for the programming on

other channels carried by the cable system. As I explain in Subsection C, his

interpretation is logically equivalent to comparing the average value ofthree-

bathroom and four-bathroom houses and using the difference as an estimate of the

value ofan additional bathroom. Without controls for the other features of four-

bathroom houses that are likely to make them more valuable than three-bathroom

houses, such an interpretation is deeply flawed.

A. Extreme Imprecision of Waldfogel Results

20. Professor Waldfogel's regression results are based on regression analysis using data

from four reporting periods spanning two years. Perhaps the simplest way to see that

Professor Waldfogel's regression would be an unreliable basis for allocating

royalties is to consider Tables 1 and 2.

21. Table 1 shows Professor Waldfogel's results using the entire sample period as well

as the results from estimating the same regression separately for 2004 and 2005.8

7 I reiterate that they are not.
8 Here, the "same regression" means using the same variables.
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Table 1
Instability of Professor Waldfogel's Regression Results

Entire Sample 2004 2005 2004-2005 'Yo

(1) (2) (3) (4)

Program Suppliers 0.075 ** 0.111 ** 0.032 -71%
(0.037) (0.047) (0.055)

(2.04) (2.35) (0.58)

Sports 2.770 *** 2.700 ** 3.791 * 40%
(0.989) (1.127) (2.185)

(2.80) (2.40) (1.74)

Commercial TV 0.256 * 0.152 0.329 116%
(0.141) (0.176) (0.216)

(1.82) (0.87) (1.52)

Public Broadcasting 0.042 0.001 0.081 7247%
(0.1143) (0.046) (0.072)

(0.96) (0.02) (1.13)

Devotional -0.067 -0.058 -0.094 63%
(0.123) (0.153) (0.191)

(-iI.S4) (-0.38) (.0.49)

Canadian 0.282 ** 0.355 * 0.221 -38%
(0.124) (0.207) (0.140)

(228) (1.72) (1.58)

Low Power -0.115 -0.148 -0.099 -33%
(0.334) (0.446) (0.496)

(-iI.34) (-iI.33) (·0.20)

Mexican 0.886 ** 1.470 *** Q.452 -69%
(0.413) (0.308) (0.404)

(2.15) (4.77) (1.12)

Lagged Subscribers 0.864 *** 0.830 *** 0.892 *** 7%
(0.029) (0.038) (0.044)

(29.48) (22.14) (20.29)

R-squared 0.75 0.75 0.75
Standard Error 37,491 33,595 41,301

Observations 4,954 2,6Oi 2,350

Notes: Columns (1) - (3) report regression results for the entire period, the 2004 sub-period, and the
2005 sub-period respectively. The dependent variable is royalty payments. The iniependent
variables are same as those in Table 2 of Dr. Waldfogel's Report (with the exception that the two sub­
period regressions leave out the accounting period indicator variables that are included in the whole
period regression). (Column (1) is a reproduction of Dr. Waldfogel's results.) The Table reports only
the results for the coefficients on the programming minutes variables and the lagged subscribers
variable. See Table Bl in Appendix B for the full set of regression coefficients. Column 4 reports the
percentage difference between the coefficients in column 3 and column 2. The values below each
estimated coefficient are the coefficient standard error estimated with the same technique used by Dr.
Waldfogel and the implied t-value, respectively. (See. however, the critique of Dr. Waldfogel's
methodology for estimating staniard errors in the text.) A single asterisk, double asterisks, and triple
asterisks indicate significance at the 10%, 5%, and 1 % significance levels respectively.
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22. Crucially, the results are not stable across the sub-periods. In Table I, the estimated

coefficient on the Program Suppliers minutes variable is nearly three times as large

with the 2004 data as with the 2005 data (0.111 versus 0.032). The estimated

coefficient on the Commercial TV minutes variable is more than twice as large with

the 2005 data as with the 2004 data (0.329 vs. 0.152). The coefficients on Public

Broadcasting minutes differ by a factor of80 between the two years (0.001 and

0.081). Even the coefficients on the Sports minutes variable differ substantially

between the two years.

23. Table 2 shows the royalty allocation implied by the three regressions using Professor

Waldfogel's methodology.

Table 2
Instability of Shares From Professor Waldfogells Methodology

Entire Sample 2004 2005 2004-2005%
(1) (2) (3) (4)

Program Suppliers 24.7% 35.4% 10.2% ·71%
Sports 42.3% 47.4% 45.1% ·5%
Commeocial TV 22.8% 12.9% 29.2% 127%
Public Broadcasting 6.8% 0.2% 12.9% 7303%
Devotional 0.0% 0.0% 0.0% N/A
Canadian 3.3% 4.1% 2.5% .38%
Low Power 0.0% 0.0% 0.0% N/A
Mexican 0.1% 0.1% 0.0% -66%

Notes: Column (1) reports results from reproduction of Professor Waldfogel's Table Y. Columns 2 and 3 report the results from
the same methodology applied to the 2004 and 2005 sub-samples. respectively. Column 4 reports the percentage difference
between the coefficients in colwnn 3 and column 2.

24. Table 2 shows that the large differences in the estimated regression coefficients

between 2004 and 2005 give rise to large differences in imputed shares. The

Waldfogel methodology would give program suppliers a 35.4% share for 2004 data

and only a 10.2% share for 2005. Much of the difference would go to Commercial
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TV, which would receive a 29.2% share for 2005 using the Waldfogel methodology

but only a 12.9% share for 2004. The Waldfogel methodology would give Public

Broadcasting a paltry 0.2% for 2004 and a robust 12.9% for 2005. These results are

totally inconsistent with a theme of the Settling Parties, namely that the marketplace

value of the programming did not change substantially from 1998-99 to 2004-2005.

Certainly, to my knowledge, no evidence was presented ofdramatic marketplace

factors supporting a dramatic difference in share between 2004 and 2005.

25. While Tables 1 and 2 provide an intuitive illustration of the instability of the

allocations implied by Professor Waldfogel's methodologies, that instability is

evident just from Professor Waldfogel's reported results. Because the data used to

estimate regressions are subject to random variation, the parameters in a regression

are themselves random. The regression coefficients should be understood as a "best

available estimate." But "best" is not necessarily "very good." In evaluating a

regression equation, one needs to consider not only the coefficients or "best

estimate" but the entire range ofplausible estimates. The appropriate approach for

doing so is to construct "confidence regions" based on the estimated coefficients and

their associated standard errors. The standard error associated with each coefficient

is a measure of the imprecision of the coefficient estimate.

26. To construct a 95% symmetric confidence region for a coefficient, one multiplies the

coefficient standard error by 1.96 and both adds and subtracts the resulting value to

the estimated coefficient. 9 For example, using the entire sample, the coefficient on

9 The width of a symmetric 95% confidence interval for a regression coefficient is always the product of the
standard error of the parameter and a scaling factor that is typically about 2. The exact scaling factor (1.96
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the Program Suppliers minutes variable is 0.075 with an estimated standard error of

0.037. Multiplying 0.037 by 1.96 gives 0.073. Both adding and subtracting this

value from the estimated coefficient gives a 95% confidence interval 0.002 to 0.148.

Note that the estimated coefficients for 2004 and 2005 of 0.111 and 0.032 both lie

well within the confidence region estimated from the entire sample. 10 The same

points apply to the coefficients on Commercial TV and Public Broadcasting. Using

the results for the entire sample, the 95% confidence region for the coefficients on

the Commercial Broadcaster minutes variable is from -0.020 to +0.532. The values

estimated from the 2004 and 2005 data of0.1 52 and 0.329, respectively, lie well

within that range. For the coefficient on the Public Broadcasting minutes variable,

the 95% confidence region is -0.043 to 0.126, a range that comfortably includes the

0.001 coefficient estimated for 2004 and the 0.081 coefficient estimated for 2005.

27. Because of the imprecision of the Waldfogel evidence as measured by the standard

errors of the coefficients, any resemblance of the shares implied by the regression

equation and the Bortz coefficients is at best merely a coincidence. Had purely

random factors affecting the data turned out differently, the results could easily have

implied shares dramatically different from the Bortz shares. If the Judges accept this

methodology as being relevant for its allocations, they should anticipate that results

in future years will imply shares much different from the Bortz survey (or any other

in this case) depends on the number of "degrees of freedom," which in tum depends on the number of
observations and the number of variables included in the regression.
10 The importance of this point is that it refutes any argument that the imprecision revealed by comparing
the estimates from different years of data arises because of the smaller sample sizes that result from
splitting the sample in half. The variation observed between the two years is well within the range of
plausible parameter values that could be estimated using the entire sample period. (Moreover, as I discuss
below, using two years data from the same systems does not make the estimates much more precise than
the estimates based on one year of data.)

13



credible methodology that might be put forward) even in periods when there would

be no other reason to suspect a market change significant enough to warrant a

substantially different allocation.

28. While the instability of the results across periods is the main point to take from Table

I, several additional points about Professor Waldfogel's results and Table I are

worth noting.

1. Additional Comments on Professor
Waldfogel's Regression results

29. Various aspects of Professor Waldfogel's results might initially seem to create the

appearance ofstatistical validity. In fact, however, any such appearance is an

illusion.

30. The first aspect of the results that might seem to suggest some statistical validity to

Professor Waldfogel's regressions is that the over~all statistical fit of the regression

appears reasonably good. The R-squared value of0.75 means that the model

"explains" 75% of the variation in royalties paid by cable systems. As Professor

Waldfogel pointed out in his oral testimony, one must be careful about drawing

inferences from the level ofR-squared. But even if one could use the fit of the

model to inform one's assessment of its statistical validity, the over-all fit of the

model says nothing about the statistical properties of the individual coefficients that

Professor Waldfogel takes as estimates ofprogramming value. I I

II An analogy illustrates the point. Suppose one had data on the number of wins for each Major League
Baseball team in a season, the number of runs it scored, the number of runs it allowed, and the average
height of ushers working at the team's stadium. Suppose one then used those data to run a regression in
with the number of wins as the dependent variable, and runs scored, runs allowed, and average usher height
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31. The vast majority of the explanatory power in the regression comes from the

subscriber variable. The cable systems in the data set vary substantially in size.

Bigger systems pay higher royalties. While intuitive, the point is evident in the

fonnal statistics. In addition to the program category minutes variables, Table 1

reports the coefficients on the number of subscribers ("Lagged Subscribers"). 12 The

t-statistics on the subscriber variable are approximately 10 times the t-statistic even

on the Sports minutes variable (the most significant of the program category minutes

variables). (The t-statistic on a coefficient can be interpreted as reflecting the

additional explanatory power added by the associated variable). All the other

variables combined (including such obvious measures as the indicator variable for

paying 3.75% royalties), add relatively little explanatory power. 13

32. The second aspect of the Professor Waldfogel's results that might create the illusion

of statistical validity is that he reports that the coefficient he estimates on the Sports

as independent variables. Because runs scored and runs allowed likely have substantial statistical power in
explaining the number of wins, the R-squared statistic in the regression might be reasonably high. That
would not in any way provide evidence that usher height has anything to do with the number of wins.
12 Professor Waldfogel uses lagged subscribers rather than subscribers in his regression. The apparent
reason for doing so is to take lagged subscribers as an exogenous measure of system size and then to allow
for the possibility that attractive programming could create value by increasing the number of subscribers.
The use oflagged subscribers rather than subscribers does not have a material effect on Dr. Waldfogel's
results. As a technical matter ofeconometrics, the lagged subscribers variable is not exogenous because
the errors in the model are correlated across cable systems over time.
13 The estimated coefficient of0.864 in the full sample means that in comparing systems that have the same
value for the other variables included in the regression, systems with more subscribers pay higher royalties
on average than do systems with fewer subscribers. More precisely, the estimate indicates that the
additional royalties paid by larger systems (for a six-month period) are, on average, higher by $0.864 per
additional subscriber. It should come as no surprise that systems with more subscribers pay higher
royalties and the magnitude of the coefficient also conforms with common sense. One might expect the
coefficient on the number of subscribers to equal the average royalty per subscriber. The average royalties
per system are $43,533 and the average number of subscribers is 36,673, which implies an average royalty
of$1.19, which is greater than the estimated coefficient of 0.864. The main explanation for the difference
is that royalties per subscriber are lower for larger systems in large part because, on average, larger systems
have fewer DSEs than do small systems. Note that in distinct contrast to the coefficients on the
programming category minutes variables, the parameter estimated on the subscriber variable is stable over
time and very precisely measured. The estimated coefficient on the subscriber variable provides an
example of the sort of regression result that lends itself to a meaningful and valid interpretation.
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minutes variable is significant at the 1% level and that the coefficients he estimates

on the Program Supplier, Canadian, and Mexican minutes variables are significant at

the 5% level.

33. First ofall, in alllikelihood, none of the coefficients on the program category

minutes variables is statistically significant. Professor Waldfogel's assessment of

statistical significance is based on his estimated t-statistics. With a sample as large

as Professor Waldfogel's, a t-statistic with an absolute value greater than 1.96 means

that the associated coefficient is significant at the 5%, and a t-statistic with an

absolute value greater than 2.58 means that the associated coefficient is significant at

the I% level. The t-statistic is computed as the coefficient divided by the associated

standard error. As large as the reported standard errors are, however, Professor

Waldfogel has underestimated them probably by a factor of nearly 2. In estimating

standard errors, Professor Waldfogel has assumed that his sample consists of4,954

observations that are independent ofeach other. Such an assumption might be

tenable ifhe had observations on 4,954 different cable systems. He does not,

however. Rather the sample consists of approximately 1,250 different systems with

four observations for most of the systems. Because the observations for a single

system over time are highly correlated with each other, his effective sample size is

much closer to 1,250 than to 4,954. 14 Since the standard errors are inversely

proportional to the square root of the number of observations when all observations

14] have computed the correlations across cable systems of the residuals from Professor Waldfogel's
regression for all six pairs of sample periods. The possible values of the absolute value of the correlation
range from 0 to ], with I indicating perfect correlation (meaning a perfect linear relationship) and 0
indicating that the variables are perfectly uncorrelated. The range of the correlations was from 0.815
(between the 2004-1 and 2005-1 accounting periods) and 0.941 (between the 2004-2 and 2005-2
accounting periods).
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are independen~ the true standard errors are likely nearly twice as large as reported

and the t-statistics are roughly half what Professor Waldfogel estimates. Proper

calculation ofthe standard errors would likely lead to the conclusion that none of

the coefficients on the program minutes variables is significant at conventional

levels.

34. Even if the coefficients on some of the programming minutes variables were

statistically significant, the importance of the conclusion would be extremely limited.

The term "statistical significance" can be as different from the common English

meaning of"significance" as the term "shoe tree" is from the word "tree." If

Professor Waldfogel were correct that some of the coefficients he has estimated on

the program category minutes variables were statistically significant, all that would

mean is that we could be confident that they are not°(or negative). No party to this

proceeding has suggested, however, that the value ofsports programming or program

supplier programming is 0, so statistically ruling out 0 does nothing to resolve the

points ofdispute. Moreover, demonstrating that the results are statistically

significant would not validate Professor Waldfogel's interpretation of the results as

reflecting program value.

35. The criticisms of Professor Waldfogel's claims about the statistical significance of

the coefficients on the programming variables apply equally to his assertion that he

can statistically reject the share Bortz respondents gave to Devotional Programming.

With a proper estimate of the standard errors, he could not reject a coefficient on the

Devotional minutes variable that, using his methodology, would imply that

Devotional claimants should get their Bortz share. Even if he could statistically
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reject such a value (which he cannot), his insinuation that the result would imply that

the Judges should reject the Bortz share for Devotional Claimants would still rest on

the validity of his interpretation of the regression coefficients as reflecting the value

ofdifferent types ofprogramming on retransmitted broadcast signals (which they do

not). IS

36. I now tum to an elaboration of why such an interpretation is invalid.

B. Professor Waldfoge/'s Regression Coefficients are Not
Hedonic Measures ofProgram Value

37. In his written report as well has his oral testimony, Professor Waldfogel suggests that

his regression is or is at least closely related to what economists refer to as a

"hedonic" regression. To understand why this interpretation is not valid, it is useful

to understand why Professor Waldfogel got the results he got. The analysis will

proceed in three steps. The first is to estimate a statistical model of the royalty

formula. It will confmn as a matter of statistics what we should expect as a matter of

law. Most of the variation in royalties can be attributed to three factors: the number

of DSEs, system receipts, and an indicator variable for whether the system pays

3.75% fees. This model provides the foundation for estimating statistical models

with system receipts and the number of"Effective DSEs" as dependent variables.

The second step is to run the regression of system receipts on Professor Waldfogel's

explanatory variables. The results demonstrate that the key features of the

relationship Professor Waldfogel estimates between royalties and program category

15 I further note that not even if Professor Waldfogel's estimated standard errors were correct (which they
are not) and his methodology were conceptually sound (which it is not), he could not rule out a share for
Devotional Claimants that would exceed substantially the percentage allocation they received in earlier
proceedings.
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minutes do not reflect the relationship between program categoJY minutes and

receipts cable systems receive in the market. The final step is to estimate a

regression ofDSEs on Professor Waldfogel's explanatory variables. The results

indicate that the key features of the relationship Professor Waldfogel estimates

between royalties and program category minutes does reflect the relationship

between program category minutes and DSEs as computed by a regulatory formula.

1. Statistical Estimate of Royalty Formula

38. Under the compulsory license for retransmitted broadcast signals, the royalties a

cable operator pays depend on the number ofDSEs and system receipts. The exact

relationship is more complicated than a single percentage of system receipts. A

Form 3 system must pay for at least one DSE even if it retransmits less than one.

The percentage paid for the first DSE is different from the percentages paid for

subsequent "allowed DSEs." A cable operator has to pay 3.75% ofreceipts for

signals beyond the "allowed DSEs," and the number of "allowed DSEs" varies

across systems. Still, an equation that one might expect to provide a reasonable

approximation of the royalty formula is:

where R is royalties, S is system receipts, 0 is the number of "Effective DSEs," and

h7S is an indicator variable that equals 1 for a system that pays 3.75 fees and 0 for

systems that do not.

39. In equation (1), the explanatory variables are multiplied by each other. In a linear

specification, the variables are added to each other. While the linear specification is
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more familiar, it makes little sense in this application because adding the effects of

the various explanatory variables imposes the implicit assumption that the effect of

each explanatory variable on royalties is independent of the other variables. For

example, it would mean that the additional royalties a cable operator would have to

pay when it increases the number of DSEs would be the same regardless of system

size, or that the additional payments due to adding a subscriber or raising the price of

basic service would be independent of the number of DSEs. 16

40. The standard approach to estimating an equation like (1) is to do so in logarithmic

form:

While arguably somewhat more complex mathematically than a linear specification,

the use of this "functional fonn" is a completely standard technique in econometrics

and virtually all econometricians would consider this logarithmic (or multiplicative)

specification to be superior to a linear specification for this application. Not only

does it make more sense, but it also has better technical econometric properties. I?

41. Table 3 reports the estimates both for the full sample and for each year separately.

16 The problems with a linear specification for equation (1) apply equally to Professor Waldfogel's
regression. His model assumes that the relationship between an increase in program minutes and royalties
is independent of system size, which makes no sense. This is yet another problem with the Waldfogel
study, albeit one that is less fundamental than the three highlighted in this report.
17 Specifically, with data that range over such a large scale, a common problem is "heteroskedascticity."
(The problem arises because the "residuals" tend to be larger for the larger systems.) Professor Waldfogel
testified that he worried about and attempted to correct for heteroskesticity in his estimate of standard
errors. In many cases, likely including this one, heteroskedasticity is a less prominent feature of the data
after a logarithmic transformation and therefore may eliminate the need for an inherently imperfect
heteroskedasticity correction.
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Table 3
Statistical Estimate of Royalty Formula

Entire Sample 2004 3>05
(1) (2) (3)

Receipts (In) 0.979 "** O.~O "*... 0.977 ***
(0.004) (0.005) (0.005)

(276.53) (197.91) (192.58)

"Effective" DSE's (In) 0.776 ....... 0.784 ....... 0.767 .......
(0.015) (0.020) (0.022)

(52.09) (39.18) (34.50)

3.75% Indicator 0.485 *** 0.507 "** 0.461 .....
(0.014) (0.020) (0.020)

(34.08) (25.08) (23.05)

Intercept 4.348 "** -4.371 ....* -4.3~ .......
(0.051) (0.071) (0.074)

(-84.86) (-61.61) (-58.02)

R-squared 0.95 0.95 0.%
Standard Error 0.24 0.24 0.24
R-squared 0.83 0.80 0.85
(untransformed data)
Observations 5,142 2,.729 2,413

2004-2D05 %
(4)
0%

-2%

-9%

-1%

Notes: Columns (1) - (3) report regression results for the entire period, the 2004 sub-period, and the 20a;
sub-period respectively. The dependent variable is the natural logarithm of royalty payments. The
independent variables are the natural logarithm of receipts, the natural logarithm of "Effective DSEs," and
a dummy variable that equals 1 for systems that paid a 3.75% royalty in the accounting period and 0 for
those that did not. "Effective DSEs" are actual DSEs or 1, whichever is higher. To provide a valid basis of
comparison with Table 1, the second to last row reports R-squared based on Royalties (rather than the
logarithm of Royalties). The untransformed regression uses the same observations as the regression in
logarithms (i.e., those observations where all transfonned variables are positive). A single asterisk, double
asterisks, and triple asterisks indicate significance at the 10%, 5%, and 1% significance levels respectively.

42. The results in Table 3 provide a stark contrast with the results in Table 1. The results

for the two years are virtually identical to each other and to the results for the full

sample. The likely explanation for the stability of the results is that the equation

reported in Table 3 captures a real and stable relationship among the variables in the

data.
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43. Another major difference between the results ofTables 1 and 3 is the significance of

the variables. 18 All the coefficients are estimated very precisely. In the full sample,

the coefficient on the natural logarithm ofsubscribers is 0.979 with a standard error

ofonly 0.004, implying a 95% confidence interval of0.971 to 0.987. While the

estimates of the other coefficients are not quite as precise as the estimate of the

coefficient on the number of subscribers, they are substantially more precise than the

coefficients on the category minutes variables in Professor Waldfogel's regression.

44. Because the standard errors of the coefficients are so small relative to the coefficients

themselves, the reported t-values substantially exceed those on the program category

variables in Professor Waldfogel's regression. As explained above, the mere fact

that some coefficients are statistically significant (based on conventional standards of

significance, such as 5% and 1%) in a regression is not sufficient to demonstrate that

the regression is reliable. Table 3 illustrates the sort of significance levels that can

arise when one estimates a convincing relationship with a sample as large as the one

underlying Professor Waldfogel's regression.

45. There can be little doubt about the proper logical interpretation of the regressions

reported in Table 3. They reflect the formula for computing royalties. The basis for

this conclusion is not just that (1) the variables are the ones that we know enter the

formula and (2) the functional form reflects the actual fonnula as well. In addition,

the estimated coefficients are about what one would expect based on the formula.

18 I have not corrected the standard errors for the correlation in the residuals across systems over time.
However, even if the standard errors are twice as large as I have estimated and the t-values are only half the
reported values, the variables are highly significant by any standard.
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The estimated coefficient on the logarithm of subscribers is very close to 1. 19 The

estimated coefficient on the logarithm of the number of"Effective DSEs" is positive

but less than 1, as one would expect. An estimated coefficient of I would mean that

for a system ofa given number of subscribers (and setting aside, for the moment,

3.75% fees), royalty payments would be directly proportional to the number of

DSEs. However, because the royalty rate for the first DSE is greater than the royalty

rate for subsequent allowed DSEs, royalties increase less than proportionately with

the number of DSEs. To be sure, the statistical model does not match the regulatory

formula perfectly. The constant term of -4.35 implies that the royalty rate for

systems with 1 DSE would be 1.3%, which is slightly above the actual rate. The

coefficient on the indicator variable for systems paying 3.75% royalties indicates that

systems that do pay such royalties pay approximately 65% more than they would if

all their DSEs were allowed. That estimate is probably somewhat lower than the

reality. However, these differences are quite plausibly attributable to the fact that the

multiplicative specification, while far superior to a linear specification, is a

simplification of the actual formula (as is appropriate in constructing a model).

46. The results reported in Table 3 have the two key features that make the results

reliable. First, the parameter estimates are higWy precise. Second, there is no doubt

about the proper logical interpretation of the statistical facts. Professor Waldfogel's

regression has neither of these features.

19 The precision of the estimates is so great that the estimates are actually statistically significantly different
from 1. As noted above, however, the term "statistical significance" has a very precise technical meaning
that can be quite different from the common English meaning ofthe term. The small difference between
the estimated coefficients and 1 is not economically significant.
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2. Statistical Model of System Receipts

47. Given the results in Table 3 showing that one can explain virtually all the variation in

royalties with variation in system receipts and DSEs, a natural question to ask about

Professor Waldfogel's results is the extent to which the explanatory power of the

variables he uses lies in their power in explaining receipts or DSEs. 20

48. Table 4 reports the results of the regression ofsystem receipts in which system

receipts is the dependent variable and the independent variables are those Professor

Waldfogel used in his regression analysis. Like the Tables 1-3, Table 4 reports

results for the full sample and separately for each year.

20 While the regression in Table 3 also includes an indicator variable for whether a system pays 3.75% fees,
that variable enters Professor Waldfogel's regression as well. Thus, there is no reason to assess the extent
to which Professor Waldfogel's variables "explain" variation in the 3.75% fees. What is of interest is the
extent to which the other variables in Professor Waldfogel's regressions explain the other variables that
enter the regression in Table 3.
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Table 4
Statistical Relationship between System Receipts

and Category Minutes

Entire Sample 2004 2005

(1) (2) (3)
Program Suppliers -1.268 2.363 4.327

(2.184) (1.774) (3.565)

(-ll.58) (1.33) (.1.21)

Sports -49.350 -58.436 -45.198
(43.877) (38.934) (130.894)

(-1.12) (-1,50) (.0.35)

Commercial TV 20.388 ... 8.959 28.394 ••
(7.577) (5.958) (12.983)

(2.69) (1.50) (2.19)

Public Broadcasting 1.912 -2.933·· 6.769
(3.170) (1.494) (6.002)

(0.60) (-1.96) (1.13)

Devotional -4.475 -5.729 -3.929
(7.840) (6.859) (13586)

(-ll.57) (-ll.84) (-029)

Canadian -12.058 .. -4.884 -18.179 ...
(5.846) (8.027) (8.n3)

(.2.06) (-0.61) (-2.08)

Low Power -67.207 ... -104.022 .... -44.406
(27.132) (39.960) (34.344)

(-2.48) (-2.60) (·129)

Mexi~ 116.491 .... 147.216 *** &J.67~ ••
(28247) (12.220) (37.335)

(4.12) (12.05) (2.16)

Lagged Subscribers 80.576 .... 77.109··· 83.418·...
(1.904) (1.890) (3.124)

(42.33) (40.80) (26.7)

R-squared 0.88 0.91 0.86
Standard Error 2,208,747 1,687,348 2,648,520
Observations 4,954 2,604 2,350

Notes: Columns (1) - (3) report regression results for the entire period, the 2004
sub-period, and the 2005 sub-period respe:tively. The dependent variable is
system re:eipts (that form the basis for royalty payments). The independent
variables are same as in Table 1 (with the exception that the two sub-period
regressions leave out the accounting period indicator variables that are included
in the whole period regression). The Table reports only the results for the
coeffidents on the programming minutes variables and the lagged subscribers
variable. See Table B4 in Appendix B for the full set of regression coefficients.
The values below each estimated coefficient are the coeffident standard error
estimated with the same technique used by Dr. Waldfogel and the implied t­
value, respectively. (See, however, the critique of Dr. Waldfogel's methodology
for estimating standard errors in tre text.) A single asterisk,. double asterisks,
and triple asterisks indicate significance at the 10%, 5%, and 1% significance
levels respectively.
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49. In Table 4, the one coefficient that is both precisely measured and stable over the

two years is the coefficient on lagged subscribers. This finding is not at all

surprising since systems with more subscribers naturally have higher receipts.

50. For the purposes of assessing Professor Waldfogel's interpretation of his results, the

most important set ofcoefficients are those on the Sports programming minutes

variable. The coefficients are negative, albeit measured so imprecisely that they are

statistically insignificant.

51. A positive and statistically significant coefficient on Sports minutes in Table 4 would

indicate that systems with a relatively large amount of retransmitted Sports

programming have higher system revenues than do systems with less retransmitted

Sports programming. To be most supportive of Professor WaldfogeI's interpretation

of his regression, the coefficient on Sports minutes in Table 4 should not merely be

positive and significant. It should exceed the coefficients on other types of

programming by approximately the same amount as in Table 1. (As I will discuss in

Subsection C, such a result would not prove Professor Waldfogel's interpretation,

but it would at least be consistent with it.)

52. The negative coefficient on Sports minutes in Table 4 means that within Professor

Waldfogel's sample,21 the value ofprogramming is on average lower on systems that

retransmit additional Sports minutes (holding the other Waldfogel variables

constant).

21 Because the estimated coefficient on Sports minutes is not statistically significant, there is a reasonable
probability that the coefficient estimated from a different sample would be positive.
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53. Before turning to the next section, I should note that I agree with the point that Dr.

Crandall made in his direct testimony that efforts to estimate the value of cable

programming with regression models ofsystem receipts (either total or per

subscriber) on the programming carried by cable systems have generally yielded

disappointing results. 22 That does not preclude the possibility that better data might

yield convincing results, but I also agree with Dr. Crandall that minutes of

programming in different categories is likely too crude a measure ofprogram value

to be useful for a hedonic regression analysis. In other words, twice as many minutes

ofa particular category of programming does not necessarily imply twice as much

value. The long history of these failed efforts and the obvious shortcomings of the

measures used in them provide additional reasons to doubt that the coefficients

Professor Waldfogel estimates on the program category minutes variables reflect the

relationship between programming and system revenue.

3. Statistical Model of DSEs

54. If the relationship between programming minutes variables and royalty payments

does not reflect a relationship between those variable and system receipts, then the

next obvious hypothesis to test is whether programming minutes variables are

systematically related to "Effective DSEs." Table 5 reports the regression of the

number of"Effective DSEs" on the variables included in Professor Waldfogel's

regression both for the full sample and separately for each year. Also, as in Tables 1

22 See Tr. 254-255 (Crandall).
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and 4, Table 5 only reports the coefficients on the programming category minutes

variables and the number of subscribers.
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Table 5
Statistical Relationship between "Effective"

DSE's and Category Minutes

Entire Sample 2004 2005

Q) (2) (3)

Program Suppliers 0.701 .... 0.849·... 0.579·...
(0.082) (0.121) (0.113)

(8.52) (6.85) (5.13)

Sports 10.006 .... 10.138·... 9.892 ••
(2.324) (2.771) (4.825)

(4.31) (3.66) (2.05)

Commercial TV 0.619" 0.678 • 0.568
(0.263) (0.364) (0.370)

(2.35) (1.86) (1.53)

Public Broadcasting 0.044 0.164 • -0.053
(0.072) (0.096) (0.098)

(0.61) (1.70) (-0.54)

Devotional -0.301 .(l.507 -0.175
(0.290) (0.476) (0.338)

(-1.04) (-1.07) (-0.52)

Canadian 2.187 .... 2226·" 2.174·...
(0.278) (0.386) (0.400)

(7.88) (5.76) (5.44)

Low Power -0.556 0.747 -1.370
(1.421) (2.299) (1.700)

Hl.39) (0.33) (-0.81)

Mexican -2162 ... -1.551 •• -2788 ....
(0552) '(0.709) (0.835)

(--3.92) (-2.19) (-3.34)

Lagged Subscribers -0.001 ... .(l.001·" -0.001 ...
(0.000) (0.000) (0.000)

(-0.07) (-3.55) (4.96)

R-squared 0.49 0.51 0.47
Standard Error 0.53 0.53 0.53
Observations 4,954 2,604 2,350

Notes: Columns (1) - (3) report regression results for the entire period, the 2004
sub-period, and the 2005 sub-period respectively. The dependent variable is
"Effective DSE's", (ie., actual DSE's or 1, whichever is greater.) The independent
variables are same as in Tables 1 and 4, except that the minutes variables are
divided by 100,000 and lagged subscribers are divided by 1,000. (Dividing
variables by a constant makes the results easier to read, but has no effect en their
substantive meaning.) The Table reports only the results for the coefficients on
the progranuning minutes variables and the lagged subscribers variable. See
Table B5 in Appendix B for tl-e full set of regression coefficients. The values
below each estimaled coefficient are the coefficient: standard error estimated with
the same technique used by Dr. Waldfogel and the implied t-value, respectively.
(See, however, the critique of Dr. Waldfogel's methodology for estimating

standard errors in the text) A single asterisk,. double asterisks, and triple
asterisks indicate significaoce at the 10%,5%, and 1%significaoce levels
respectively.
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55. The programming category minutes variables have much more explanatory power in

Table 5 than in Table 4. The t-statistic on the Program Suppliers minutes variable is

8.52 in Table 5, but only -0.58 in Table 4. For Sports minutes, the t-statistic is 4.31

in Table 5 and only -1.12 in Table 4. Also, while the coefficient on Lagged

Subscribers is statistically significant in Table 4, it does not have anywhere near the

level of significance that it has in Table 5. Thus, in contrast to Table 4, where the

vast majority of the power in explaining system receipts is from the subscribers

variables, the programming category minutes variables have substantial power to

explain "Effective DSEs."

56. The results in Table 5 largely resolve the puzzle behind why the coefficient on the

sports progranuning minutes variable estimated by Professor Waldfogel exceeded

the coefficients on the other programming minutes variables by so much. The

coefficient on the sports programming minutes variable in Table 5 is 10.01, whereas

the coefficients on the Program Suppliers minutes variable and the Broadcaster

minutes variables are only 0.70 and 0.62, respectively. Also, the ratio of the

coefficient on the sports programming minutes variable to the coefficient on the

Program Suppliers minutes variables in Table 5 is substantially larger for 2005 than

for 2004, which also resembles the results in Table 1.

57. As to the coefficients on the minutes ofDevotional programming minutes variable in

Table 5, they are negative (albeit nowhere near statistically significant). The result

helps explain why the coefficients on the Devotional programming minutes variables

in Table 1 are negative. Systems with more Devotional programming minutes pay
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lower royalties on average because, holding other factors constant, they have fewer

DSEs. That result might seem surprising. Because distant signals consist of minutes

ofprogramming, one might expect more minutes of any type to be associated with

more DSEs. Consider, however, Figure 1, which shows a scatter plot with the sum

across all program categories in Professor Waldfogel's regressions of minutes on the

horizontal axis and the number of DSEs on the vertical axis.23 The observations in

the lower right comer indicate that a substantial fraction of systems retransmit a

relatively large number of minutes but have a relatively low number of DSEs. A

plausible explanation is that these systems retransmit partially distant signals.

Whatever the explanation, the relationship between minutes ofprogramming and

DSEs reflects a regulatory formula for computing DSEs, not relative market value.

23 The curve in Figure 1 is represents a regression equation. The dependent variable is DSEs. The
independent variables are "Total Minutes" and "Total Minutes Squared." "Total Minutes" is the sum of the
eight (non-network) programming minutes categories that enter Professor Waldfogel's regressions. "Total
Minutes Squared" is "Total Minutes" multiplied by itself. The inclusion of a squared term is a standard
technique for using linear regression analysis to estimate non-linear relationships. Table 86 in Appendix B
reports the regression complete regression results underlying the curve in Figure 1.

31



Figure 1
Minutes of Retransmitted Programming and DSEs
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58. The results in this subsection demonstrate that the relationship between copyright

royalties and program category minutes variables does not reflect a statistical

relationship (much less a causal one) between the relative market value of

programming carried by systems and the type ofprogramming they retransmit.

Instead, it reflects a relationship between program category minutes and the

regulatory formula for determining DSEs.

C. Professor Waldfogel's Failure to Control for other Types
ofProgramming Cable Systems Carry

59. The preceding two subsections have shown that Professor Waldfogel's regression is

statistically too imprecise to be of any value and that, in any event, what it measures

(albeit imprecisely) about the relationship between program minute categories and

royalties reflects the regulatory formula for computing DSEs and nothing about
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relative market value of the different classes of programming. Even if his study were

sufficiently precise to be reliable and even it did reflect a relationship between the

value ofprogramming carried by cable systems and the amount ofdifferent

categories ofprogramming on distant broadcast signals, the study would still suffer

from an additional fatal flaw.

60. Professor Waldfogel interprets his regression as being what economists refer to as a

hedonic regression. Hedonic regression is a widely used statistical technique to

explain variation in the market prices of different goods as a function of their

characteristics. A common example is housing prices. A hedonic model ofhousing

prices is a regression model in which the dependent variable is the price ofhouses

and the independent variables are features expected to affect the price ofa house

such as the number of bedrooms, the number ofbathrooms, the number of other

rooms, the size of land, the location, the age of the house, and so on.

61. The third fatal flaw of Professor Waldfogel's study is that his regression includes

some characteristics that affect the value ofprogramming carried by a cable system

but omits others (and the omitted programming is likely far more important than the

programming he has included).

62. To see how fundamental this problem is, consider running a regression to explain

housing prices in which the only explanatory variable is the number of bathrooms.

Hypothetically, suppose the equation one estimated was:

P =200,000 + 75,000 B,
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where P is the price ofa house and B is the number ofbathrooms. One can always

interpret a regression equation as giving the average value of the dependent variable

for any given value of the independent variables. In this example, the equation

implies that the average price of houses with three bathrooms is

P =200,000 + 75,000 x 3 =425,000,

and the average price ofhouses with four bathrooms is

P '" 200,000 + 75,000 x 4 = 500,000.

63. It is important to be clear on what the regression does not necessarily mean. The fact

that the average price of3-bathroom houses $425,000 whereas the average price of

4-bathroom houses is $500,000 does not imply that, on average, adding a bathroom

to a house increases its value by $75,000. Indeed, there is good reason to believe

that such is not the case because, on average, 4-bathroom houses are likely to be

systematically different from three-bathroom houses in ways other than the number

ofbathrooms, and these other features are likely to affect the value ofa house. On

average, 4-bathroom houses are likely to have more other rooms, more total square

footage, be on larger plots ofland, have better kitchen appliances, and so on. As a

logical matter, to use a comparison of housing prices to ascertain the market value of

an additional bathroom, one would need to compare the prices ofhouses with

different numbers of bathrooms but which otherwise have similar features. Multiple

regression analysis is a statistical tool that allows a research to hold these other

features constant. To do so, however, one needs to include the other relevant product

features as explanatory variables in the regression. In the housing example, if one

ran the regression of the housing prices on the number of bathrooms, the number of
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bedrooms, the square footage ofother rooms, and the size of the plot, one would

likely get a much smaller coefficient on the number of bathrooms.

64. The tenn "hedonic" regression refers not just to a regression of market prices on

product characteristics but also to the interpretation of the estimated coefficients as

implicit prices ofproduct features. This interpretation adds the assumption that the

statistical relationship reflects a causal relationship. The interpretation is an

assumption, not a result. Such an assumption is untenable when the regression

excludes features that likely affect the price of the item and that are likely correlated

with the features included in the regression.

65. With respect to Professor Waldfogel's regressions, suppose that the coefficient on

retransmitted Sports minutes were positive and significant in the regression with

system receipts as the dependent variable. Such a result would mean that, on

average, systems with more retransmitted Sports minutes have higher receipts; and

one might plausibly infer that. the higher receipts were du.e to a more attractive

package ofprogramming. Such a finding would be analogous to the regression of

housing prices on the number ofbathrooms. The higher value of the package would

not necessarily be attributable to the retransmitted Sports minutes. The statistical

fact ofhigher average program value for systems with more Sports minutes could be

attributable to other programming that subscribers value and that are more likely to

be present on systems that have a relatively large number ofSports minutes.

66. Professor Waldfogel's so-called sensitivity analysis does not address this issue at all.

In a regression of prices on product features, the only way to assess whether the

estimated coefficients reflect the value ofother features is to measure those features
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and include them in the regression. That is the opposite of what he did. His

sensitivity analysis entailed removing variables, not adding them. That was a

completely useless exercise. One learns nothing from the fact that the coefficients

on which Professor Waldfogel relies did not change when he removed variables.

Moreover, if the variables were ones that he should have controlled for, then a

change in the regression coefficients when those variables are eliminated would not

have invalidated an otherwise valid interpretation of the regression. (Of course,

Professor Waldfogel's interpretation is not valid, so there was nothing to invalidate.)

67. To summarize this discussion of Professor Waldfogel's results, the study suffers

from three fundamental flaws each of which would be sufficient grounds for

dismissing it altogether. First, the results are too imprecise statistically to be reliable.

Second, the statistical relationship between progranuning category minutes and

royalties within Professor Waldfogel 's sample primarily reflects the regulatory

fonnula for detennining DSEs, not the marketplace value ofprogramming. Third,

even if the statistical relationship between programming category minutes and

royalties did reflect variation in programming value across systems, one could not

logically attribute the statistical relationship as reflecting just the value of

programming on retransmitted distant broadcast signals.

IV. The Ford Study

68. Dr. George S. Ford's study submitted in this proceeding presents estimates of the

relative value of different categories of retransmitted programming to advertisers.
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69. As I understand the rationale for this proceeding, cable operators owe royalties to

copyright owners of programming on retransmitted distant broadcast signals because

the cable operators get value from the programming they retransmit. Absent a

compulsory license, cable operators would have to negotiate with owners of the

copyrights on the distant signals they wish to retransmit. The royalty set by statute

substitutes for the fee that cable operators and copyright owners would negotiate in a

free market. In such a free market, one would expect as a matter of economics that

owners of programs that create more value for cable operators could negotiate higher

copyright fees.

70. Also as I understand it, the rationale for basing the allocation of the copyright funds

on "relative marketplace value" is to reproduce as best as one can the fees that

different copyright owners would negotiate if the copyright fees were negotiated in a

free market.

71. Cable operators do not sell advertising on retransmitted broadcast signals. Thus, the

value ofprogramming to advertisers does not detennine the value cable operators

receive from the programming on distant signals they retransmit. In tum, the

royalties one would expect copyright owners to be able to negotiate with cable

operators in a hypothetical free market would not depend on the value to advertisers.

72. Dr. Ford's assertion that his study is relevant for this proceeding rests on the implicit

assumption that the tenn "relative marketplace value" can have a general meaning
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that does not depend on the institutional details of the market. That is simply wrong

as a matter of economics.

73. A "market price" is necessarily a transaction price. Every transaction necessarily has

a particular buyer and a particular seller.

74. There are a wide variety of circumstances under which one tries to estimate what an

unobserved transaction price should or would be by using observed prices of

"comparable" transactions. Indeed, this general approach underlies the hedonic

approach that Professor Waldfogel purported to use. For the observed price to be a

reasonable proxy for the unobserved price, however, the buyer and seller in the

transaction that yields an observed price have to be sufficiently comparable to the

buyer and seller in the transaction for which a price is not observed. Because the

value advertisers get from programming is so different from the value cable

operators get, transactions between copyright owners and advertisers are not

comparable to transactions between copyright owners and cable operators. This lack

ofcomparability is the fundamental flaw in using Dr. Ford's analysis as a foundation

for allocating copyright royalties.

v. The Gruen Study

75. Dr. Arthur C. Gruen's testimony concerned the results of a survey ofcable

subscribers about the relative value they place on different classes of programming.

The survey questions resemble those in the Bortz questionnaire. While Dr. Gruen

made various arguments about the superiority of his questions and associated script

relative to the Bortz survey, the main methodological difference between Dr.

38



Gmen's survey and the Bortz survey is the nature of the respondents: individual

subscribers in the Gmen survey and managers of cable systems in the Bortz survey.

76. In many respects, the results in the Gruen Survey bear substantial similarity to those

in the Bortz survey. Taking averages over the two years, the Bortz respondents gave

movies and series a relative value of37.1 % whereas Dr. Gmen's respondents gave

them 40.6%. The Bortz respondents gave News and Public Affairs an average

weight of 16.6% compared with 17.5% in the Gmen survey.

77. Despite these similarities, there are some important differences as well. In

Dr.Gmen's survey, live team sports get an average weight of only 17.5%, compared

with 35.2% in the Bortz survey. A substantial fraction of this difference according to

Dr. Gmen is that his survey explicitly separated out team and non-team sports, with

the latter getting an average weight of 7.1 %. PBS gets a substantially greater weight

in the Gruen survey than in the Bortz survey.24 Devotional programming does

somewhat better in the Gmen survey than in the Bortz survey.

78. Dr. Gmen argues that a survey of subscribers is inherently better than a survey of

cable operators because subscribers are the ultimate consumers of the product. As he

put it:

The measure of value in these proceedings has been the ability to attract and
retain subscribers. Given that premise, subscriber preferences should carry great
weight in determining relative program values. Basic cable subscribers ultimately
pay the copyright royalty fees as well as the other programming costs. Although
cable operators write the royalty checks, the revenue used to pay those fees is
generated from subscribers. In economic terms, demand by cable operators for
distant signals is derived from consumer demand for programming. [Gruen
Written Testimony at 28J

24 The Bortz Survey acknowledges that PBS (and Canadian) content may be undervalued. Some
methodologically sound adjustment for PBS and Canadian content in Bortz results would be appropriate.
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79. I agree with the points Dr. Gruen makes in this paragraph; I disagree with the

conclusion he draws from them.

80. My disagreement stems from my understanding of the objective of this proceeding.

As I understand it, the objective in detennining the "relative marketplace value" of

different classes ofprogramming is to reproduce as best as possible the values that

would result if the copyright fees were determined in a free market, i.e., if cable

operators and copyright owners negotiated them at arms length. In this hypothetical

market, the buyer would be the cable operator, not the individual subscriber. As a

result, the fee one would expect would depend directly on the value of the

programming to the cable operator.

81. While the approach of the Bortz survey is superior to the approach of the Gruen

survey as a basis for allocating the copyright funds, the Gruen survey does provide

information that is relevant for this proceeding. Even though the objective of this

proceeding is to determine the relative market place values that cable operators,

would pay different copyright owners, the value that cable operators get from

programming ultimately derives from whether consumers value the programming

and are willing to pay cable subscription fees to gain access to it.

82. The allocations implied by the Bortz and Gruen surveys are generally not far apart.

In other words, the relative values that, according to the Bortz survey, cable

operators place on different classes of programming make sense because they largely

mirror the value their subscribers say they place on the programming. As a result,

the Gruen results largely reinforce and confirm the Bortz results.



83. As a matter of economics, one would expect the value cable operators to place on

different classes of programming to depend on the value consumers place on the

programming, but one would not necessarily expect the value cable operators get

from different types ofprogramming to be directly proportional to the value

consumers get. Differences can arise because cable operators sell basic cable service

as a bundle. When selling a bundle, the value the seller gets from a particular

component can differ from the average value consumers place on the good.

84. To understand this point, consider the following extreme but illustrative hypothetical

example. Assume:

a. Each channel carries either all movies or all sports;

b. 60% of households are willing to pay $1/movie channel and $0.50 per

sports channel;

c. 40% of households are willing to pay $1 per sports channel and $0.50

per movie channel;

d. a system offers 20 channels in its basic service;

e. it initially devotes 12 to movie channels and 8 to sports channels; and

f. the marginal cost of a channel is O.

Given these assumptions, the households that prefer movies are willing to pay $16

foreable service (calculated as 12 x $1 + 8 x $0.50). The other 40% are willing to

pay only $14 (calculate as 8 x $1 + 12 x $0.50). The profit-maximizing price for

the cable operator is $14, which induces all households to subscribe. (Charging

$16 and getting only 60% of households yields less.) Now, suppose that the cable
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operator drops two movie channels and replaces them with 2 sports channels. On

average, consumers would disapprove of this switch. However, the cable operator

would make more money because both types ofhouseholds would value the

offering at $15 (calculated as lOx $1 + lOx $0.50). The cable operator can then

raise the price to $15 and still get all households to subscribe.

85. The key point of this example is that the relative value ofsports and movie channels

to the cable operator differs somewhat from the relative value subscribers place on

the two types of channels. The cable operator values the two sports channels more

than the two movie channels that it drops to make room for them. On average,

subscribers value the movie dropped movie channels more than the extra sports

channels.

86. In this example, which is based on a model of bundling that is often used to

understand the effects of the bundling ofbasic cable service, the cable operator's

demand for cable channels is derived from the demand by consumers, just as Dr.

Gruen suggests. Moreover, the preferences of consumers have "great weight."

Nonetheless, the relative value a cable operator places on different signals might be

somewhat different from the relative value subscribers place on the signals.

87. To summarize, the Gruen study provides information that is relevant for the

allocation ofcopyright royalties between program classes because it corroborates the
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Bortz study. However, where the results differ, the Bortz results are conceptually

more appropriate than the Gruen results. 25

VI. The Bortz Survey

88. I now tum to the question of whether one or more of the Waldfogel, Ford, or Gruen

methodologies provide approaches that are superior to the approach of the Bortz

survey for allocating the copyright funds on a "relative marketplace value" basis.

89. One can only meaningfully analyze "relative marketplace value" within the context

of a specific market setting. In my opinion, the relevant marketplace is a

hypothetical market in which the copyright owners would sell retransmission rights

directly to cable systems. There is, however, another constraint. Ifcable systems

and copyright owners negotiated retransmission rights on an unbundled basis, there

is no guarantee that the same programs would be transmitted. The copyright owners

ofprograms that might otherwise have been transmitted but were not have no claim

on the funds. Rather, the Judges must allocate the funds to the copyright owners of

the programs that were retransmitted (and from which cable operators presumably

received value).

90. Because of this constraint, one must hypothesize a set of relative marketplace values

in which cable operators would have selected the programs that they actually ended

up carrying. As a matter of economic theory, the proper notion of relative market

25 This conceptual point does not apply to the survey design issue of whether the administration of the
Bortz survey made an adequate distinction between team and non-team sports and handled PBS and
Canadian content properly.
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value is what relative prices on the different types ofprogramming would have

induced cable operators to select the programming that they did.

91. There is likely no way to get a perfectly accurate answer to that question. However,

among the approaches that have been put forward in this proceeding, the Bortz

Survey comes closest to being conceptually correct. The constraint that the market

outcome must entail the programs actually transmitted eliminates supply-side

considerations, so relative marketplace value has to refer to the relative valuation by

the buyers. Moreover, what matters is the value placed on the programming by the

entities that would be the actual purchasers in the relevant hypothetical market place.

Since the buyers would be the cable operators, a survey of the cable operators is

more appropriate than a survey ofcable subscribers.

VII. Conclusion

92. Of the competing methodologies, the Waldfogel and Ford approaches are so deeply

flawed that they cannot be considered even remotely serious competitors to the Bortz

study. The approach of the Gruen study does yield relevant information. However,

the Bortz study is conceptually superior because it focuses on the value placed on

different categories ofprogramming by the cable operators, who would be the actual

purchasers in the hypothetical marketplace, rather than the subscribers, who would

not be directly involved in the hypothetical transactions.
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States District Court, District of Connecticut) (2005).

Affidavit on behalf of Gillette regarding statistical analysis of shaving study in Gillette Australia
Pty. Ltd. v. Energizer Australia Ply. Ltd. (Federal Court of Australia, New South Wales District)
(2004).

Affidavit on behalf of Gillette regarding statistical analysis of shaving study in Wilkinson Sword
GmbH v. Gillette Deutschland GmbH & Co. (Hamburg District Court) (2004).

Peer Review for United States Environmental Protection Agency of BEN model of economic
benefit from avoidance of environmental regulations (2003).

Report and deposition testimony on behalf of Turner Broadcasting in US v. ASCAP in the Matter
of the Application of Turner Broadcasting Systems, Inc., et al. for the Determination of
Reasonable License Fees regarding appropriate ASCAP fees for cable networks (2000).

Report and deposition testimony on damages on behalf of defendants in Heineken Technical
Services v. Charles Darby, Decotec International, Ltd. and Wolfgang Fiwek regarding damage
estimates for theft of trade secrets (United States District Court, District of Massachusetts, Civil
Action No. 98-CV-11952 JLT) (1999).

Reports on damages on behalf of Governor Pedro Rossell6 and other officials of the
Commonwealth of Puerto Rico in EI Dia, Inc., et al. v. Pedro Rossell6 (United States District
Court for the District of Puerto Rico, Civil Action No. 97-2841 JAF) regarding damage estimates
(1999).

Report entitled "Pricing Flexibility in Exchange Access Reform" submitted by GTE, reply
comments. Federal Communications Commission (CC Docket No. 96-262 et al.) (1997).

Direct and Rebuttal Testimony on behalf of Devotional Broadcasters in proceeding before
Copyright Arbitration Royalty Panel to determine the allocation of the royalties paid by cable
operators for the retransmission of distant broadcast signals from 1990 to 1992. Direct testimony
concerned conceptual approaches to allocate the funds. Rebuttal testimony critiqued an
econometric study submitted by the Motion Picture Association of America (1996).

Reports for Turner Broadcasting on the treatment of affiliate transactions in cable television price
regulations (1994).

Written testimony on behalf of Devotional Broadcasters before the Copyright Royalty Tribunal.
Testimony concerned appropriate procedures for allocating royalties paid by cable operators
among different classes of programs on retransmitted broadcast signals (1993).
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Deposition testimony for Long Lake Energy Corp. in monopolization suit against Niagara Mohawk
Corporation. Testimony concerned appropriate market definition (1991).

Affidavit concerning class certification in a class action suit against bottlers of Coke and Pepsi.
Affidavit argued that a conspiracy to raise the price of colas sold on promotion to grocery stores
affected soft drink prices in general (1989).

Testified as to damages on behalf of Record Club of America in a breach of contract suit against
United Artists. Testimony concerned distinction between marginal and average cost and
econometric projection of sales (1988).

Other Professional Activities/Distinctions

Panelist, "Horizontal Merger Guideline Review Project," joint Department of Justice and Federal
Trade Commission Workshop, New York, NY, December 8, 2009.

Panelist, "Section 5 of the FTC Act as a Competition Statute," Federal Trade Commission
Workshop, Washington, D.C., October 17, 2008.

Panelist, "FTC at 100: Into our Second Century," Federal Trade Commission Roundtable,
Washington, DC, July 29, 2008

Participant, Academic Consultants Meeting on Non-Traditional Financial Services, Federal
Reserve Board, April 16, 2008.

Presenter, Fundamentals of Antitrust Economics, American Bar Association Antitrust Section
Spring Meeting, 2007, 2008.

Editorial Board, Journal of Industrial Economics, 2002-2006, (Associate Editor, 1996-2002).

Editorial Board, Review of Industrial Organization, 2002-2005.

Special Consultant, National Economic Research Associates, 1994-2005.

Member, Science Advisory Boardllilegal Competitive Advantage, United States Environmental
Protection Agency, 2004.

Broderick Prize for Service to Undergraduate Community, Boston University, 2004.

Who's Who in America (first listing in 2003).

Principal Investigator: "A Statistical Mechanics Approach to Coase's Theory of the Firm,"
National Science Foundation Grant SES-0113103, 8/1/01-7/31/02.

Courses Taught

Boston University
Undergraduate: Modeling Business Decisions and Market Outcomes (course designer and
director), Probability and Statistics, Business History
Masters: Quantitative Methods, Managerial Economics, Health Care Economics, Health Care
Finance, Economics of Strategic Planning
Executive: Microeconomics (Korean Executive MBA), Macroeconomics
Doctoral: Cross-disciplinary Theory and Research

MIT
MBA: Microeconomics, Economics of Strategic Planning
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Columbia:
MBA: Business Economics. Economics of Strategic Planning, Econometrics. Industrial
Organization
Doctoral: Microeconomics, Industrial Organization
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Appendix B

Supplemental Statistical Tables

B1.Tables 1, 4, and 5 in the text report only a subset of the regression coefficients.

Tables B1, B4, and B5 report the all the regression coefficients for those

regressions.

B2. Table B6 reports the regression underlying the curve shown in Figure 1.
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TableB4
Statistical Relationship between System Receipts and

CategOIy Minutes
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Table BS
Statistical Relationship between "Effective" DSE's and

Category Minutes

Sntb'eS.apte
0)

Pr01.f.unSurrllt'ft; 0701 ...
{D.0I2)

(K.52.

SrOf" lOOt}; ••

(2.:u<'
(Ull

C"mml'ft'WlI1V 0b19 ..
(O.la3)

(235)

Puhlit Bra.Jw!ltinj!; n~

(""'2)
(061)

D..ovutiuNI ·llJ01

(0.>001
(·1.0.1)

Luw Po,,"" .USSl,
il•.Q1l

4·0.>91

Mt"Cicllin -1 tQ ••

idS»
(-3.9lJ

l,.,.m'lJ Suh!ic:,ih~r5 ·OUOI ••

(0."'"
(-6Jf1>

lndum br Mtnimum Pqmmt &. Q2q ••
C6E <1 (0.112)

(7lD)

Ind.'..." ~)r Minimunl P'l}'m\'ftl & ·U592 ...
OSE c_ 1 (D.ClU

(otU9)

kb~~dC~n~~ 0000
IdlllJ)
(·Un

Ml,",-" Hu~hultl tJ'In.tnt" Otwn .04

(0."'"
(.3.0))

J.o(.IChaMds • fiODl
(O.m;1I

lC6l'

lnd"'4ku .If Sr"'wll1i' RUYdlly ·4107) ..

R.tc ilt.an}
4·U4)

lndicllllor f)rCMfl.~~ofPutiaUy .0317'"
Di5wntSigrwi (0,1191

(-10.91)

C..n~14n1 l~M ••
(O.ffiO)

():.U9)

1tId ....k1r forfll/2004-U/21.Jl.4 O0U2
Act.'Oul\tingPeriod (a.C2l)

lCJl9,

lnllk'All1r ',rtnnms· ,r./2fl1~ nn;l) •
~'·(lunlinr. t\"il1d to,aU}

(I.l12)

3IOf
(2)
O.lWJ U •

10.\2.11
(ft.K5)

1O.1:I8 '"
(2711)

I"")

O.b78·
(O.1M)

II.M)

0.'''' •
I....'
(I:1D]

.0.50'
(0..&;11)

(.ID7)

2.22~ •••
(03106)

1'76)

0.7.47
Ill9¥)

((I.".
·1.$1··

4"''''''
(.11')

.a.un ...
«I1IXl)

(.~.

0.1Il' ...
i4bl'1
(""')

.a,5t).lU.

((lfO.'1
H1.D9J

0.000"
(1l.IXXI)

(·UI)

n.mu·"
(D1XXI)

(.2.1-4)

0.005·

lCl103)
n.83)

·(UJlJ3 u

Ill.'"
(·un

..(1.~9·"

I06IO)

(.aM)

1.57" ...
(0019)

«I1MH

2005
(:I)

0.579·"
((UIl)

<!1l)

9.8'}2 ••

(UUS)

(''''.

2.17~ ...
(OJOO)

(S~J

·J.37u
(1-'00)

(.QAlI

-2.7111 ...

(O.&:lS)
(.:UI)

.o.4Dl+ u

(omo)

( ....."')

0.319 ...

(""'51
(U7)

.0.611·"

(Oma)

(-17.90)

0.000
(.lIlO)

(·016)

0.010"t._
(·215)

·4UD2
tllOXl.
(.o,..)

1.57~ ...

twJ'3)
(%152)

lntliClltor bl fll/2CJJ5- 12/2005
Accounting rerio~

R-~UlHl,1

SldIluldild fnor
OIl5t"V,lItOR5

OS!
05.\

2,({)~

N01l5: ('ulu mn!O (1) • (l) "'}'It"1 t\'gr'':ll''IK)n ",u Ill; lor I h..' .'tlUtt.'I'C'fI('d,1 hr 211)4 "ub"ru.• h'll,. • n,1
h! 3IC6 liuh"'J'I"in\1 '(!$p'·.'liYf'ty. 11",' dcJ't'fltk'lll \,.,""hl., js. -En,,·Uw DSE~·. (1.(>. tkl ....1DSE"s
or'. whidH"\II" i... t.f\'dh'f.) nh·lndl'f'l'ndcnlv.ruhlt'li lit..• Sdml'II" in T.hkos JMd~ t.'xnl" L1\t1f
the minuM.·s vo\I'idtll15 ...,! di¥ilk-,. by tlll,tllD dnlJ 11lIfY.~·..t ~u~'rnJrr"~ M'" dLVid..'d hy 1.mU
(l)ivldlng V4f~hl,'s hy 4 mnsl"", tNM':t lhe r''3iUlts ,,,sKy lei ",•.-t. I'ul h,l~ fI(_,·lf"1."1 ,It URir
~ubs&antiVt"nH,.ninr..) fu! v41Ul5 htiow('.'hC.litinl1111.'ll.·ntoflkwnt 41'1' tb: nl\offt...wnt ~loIlm"'r(1

....rnr tostlnw ...... wilh Itw.- s.m~ ItdtRiqUl! usN tay Dr. W.tJtH0J:d 11"lIt lhi! implied l·v"Jut'.
r.5pl·('iv\~y. (51". hnw(.·Vl't. th!.· niliqut' If Dr. "'.1,1111(.(01'.. mt'lhodulny,y fur 1~liawli~

JIi"'mLtr.,! .'rrorll in 1I1l' Idl:l) A lOingk dSt('fisk. d(IU1lSc "*ris);.s, AAtl (ririe "~""ris);s intlit·..tc
sit,nifit:""""1lI Iht"WS,S', dIM.! .1 -.iKni(k·4n'...·lev'~li rt!!if'l\-liwJy.

B4



Table B6
DSEs and Minutes of Retransmitted Programming

Entire Sample

Minutes of Retransmitted Programming

Squared Minutes of Retransmitted Programming

Intercept

R-squared
Standard Error
Observations

1.716E-05 ***
(0.000)

(30.76)

-3.135E-11 ***
(0.000)

(-18.2)

0.404 ***
(0.021)

(18.88)

0.42
0.66

5,143

Notes: The dependent variable is the total DSEs. The independent variables are the total
minutes of retransmitted programming, and squared total minutes of retransmitted
programming. Total minutes of retransmitted programming are calculated by summing
programming minutes from each of the following programming categories: Program
Suppliers, Sports, Commercial TV, Public Broadcasting, Devotional, Canadian, Low
Power, and Mexican. A single asterisk, double asterisks, and triple asterisks indicate
significance at the 10%,5%, and 1% significance levels respectively.
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