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Introduction

In July 2009, the Federal Communications
Commission (“FCC”) enlisted the Berkman
Center for Internet and Society at Harvard
University to “conduct an independent expert
review of existing literature and studies about
broadband deployment and usage throughout
the world.”? FCC Chairman Julius Genachowski
hoped that the review would “lay the
foundation for enlightened, data-driven
decisionmaking.”? Blair Levin, Coordinator of
the FCC’s National Broadband Plan, was
looking for a “comprehensive assessment” of
the literature? A draft of the report, Next
Generation Connectivity: A Review of Broadband
Internet Transitions and Policy from Around the
World, was posted for comment on the FCC's
website in October 2009.4

By its own account, the “most surprising and
significant finding” of the Berkman Study

... is that “open access” policies —unbundling,
bitstream access, collocation requirements,
wholesaling, and/or functional separation—
are almost universally understood as having
played a core role in the first generation
transition to broadband in most of the high
performing countries; that they now play a
core role in planning for the next generation
transition; and that the positive impact of such
policies is strongly supported by the evidence
of the first generation broadband transition (at
11).”

No doubt, this conclusion will be the target of
much of the commentary on the Berkman Study,
both positive and negative. In this PERSPECTIVE,
I take no position on the desirability of
unbundling  policies in a  post-POTS
environment. Rather, my interest is solely in
whether the economic and statistical analysis
contained the Berkman Study can withstand
professional scrutiny so that policymakers can
rely upon its findings with confidence.
Regrettably, the answer is no.

While the study’s authors verbally
conclude that open access policies
stimulate increased consumption of
broadband, the econometric model
they rely upon shows the opposite—
open access reduces the
consumption of broadband.

As shown below, the Berkman Study first
improperly estimates its econometric model and
then incorrectly interprets the results from it.
The error in the interpretation is significant.
While the study’s authors verbally conclude that
open access policies stimulate increased
consumption of broadband, the econometric
model they rely upon shows the opposite —open
access reduces the consumption of broadband.
As shown here, the Berkman Study’s authors are
befuddled by their own modeling effort.
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Accordingly, policymakers would be remiss to
accord the Berkman Study any probative
weight, particularly with regard to the positive
or negative effects of unbundling policies in a
post-POTS world.

Reviewing the Econometric Evidence

Because the Berkman Study (at 78-80) finds the
qualitative evidence for “open access” to be
equivocal, it decided to supplement its
qualitative discussions with a “re-analysis” of
the econometric model contained in an earlier
study by John de Ridder, a researcher at the
OECD, entitled Catching Up in Broadband — What
Will It Take? released in 2007.5 Thus, the
Berkman Center relies heavily, if not
exclusively, on this study for its support of open
access. As shown in this PERSPECTIVE, this
reliance is unfortunate, since the de Ridder
study is replete with many significant (and
apparent) econometric errors and its results are
inconsistent with basic economic theory.
Further, de Ridder’s results, like Berkman’s,
reject the hypothesis that unbundling improves
broadband consumption, though both studies
conclude the opposite (since apparently neither
understands the wunderlying economic and
econometric models used).

To begin, consider the econometric model set
forth in de Ridder and later adopted bythe
Berkman Study. de Ridder’s (2007, at 5) model
is written as follows:

Qv=f(P, Y, A E, S, W) (1)
Qs=f(P, U, G, Q) 2
Qb = Qs ©)

where Qp is defined as the demand for
broadband, Qs is the supply of broadband, P is
price and appears in both equations, Y is
income, A is age, E is education, S is the
addressable market, W is weather, U is
population density, G is government policy, and

C is competition.® All of these variables are
eventually assigned particular values from
available data. For example, the education
variable E is defined to be the percent of
population age 25-64 with a tertiary education
(named ETERT in the paper).

This static supply and demand model will be
familiar to anyone who has taken either a basic
economics or econometrics course. It is found in
nearly every principles of econometrics text,
including, but not limited to, Theil (1971);
Maddala (1977); Pindyck and Rubinfeld (1991);
Studenmund (1992); Gujarati (1995); Hill,
Griffiths, and Judge (2001); and Asteriou and
Hall (2007).” In that regard, the model is
standard fare.

Figure 1 illustrates this supply and demand
framework in the familiar graphical form. There
is a demand curve, labeled D, which is
downward sloping. The law of demand states
that quantity demanded is inversely related to
price.8 The supply curve, labeled S, is upward
sloping, since the law of supply says that
quantity supplied is positively related to the
price.® The intersection of the two curves is the
equilibrium, with equilibrium price-quantity
pair (P*, Q*) in the figure. A change in a non-
price determinant of Qp or Qs is illustrated by a
shift in the curves, whereas price changes are
reflected in movement along the curves. For
example, if income rises, then the demand curve
shifts up and to the right (if the good is a normal
good), increasing equilibrium price and
quantity. =~ Within this supply-and-demand
framework, de Ridder and the Berkman Study
set out to quantify the relationships between
broadband connections per capita (the Q’s in the
model) and price (P), unbundling policies (G),
and the other factors.

Why does this supply-demand model so
consistently appear in basic econometrics texts?
First, the supply-demand framework is
understood by everyone with even a
rudimentary knowledge of economics, so it is
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familiar. Second, the supply and demand model
is used to teach a very basic lesson in
econometrics; specifically, Equations (1) and/or
(2) should not be estimated individually by
Ordinary Least Squares regression (“OLS”).
These equations make up a Simultaneous
Equations Model (“SEM”) and must be
estimated taking into account the fact that the Q
and P variables are jointly determined.

Figure 1. Supply and Demand Framework

Q

As observed by Gujarati (1995), in his classic text
BASIC ECONOMETRICS,10

Now it is not too difficult to see the P and Q
are jointly dependent variables.... Therefore, a
regression of Q on P ... would violate an
important assumption of the classical linear
regression model, namely, the assumption of
no correlation between the explanatory
variable(s) and the disturbance term (at 637-8).

The correlation between the explanatory
variable(s) and the disturbance terms, according
to Hill, George and Judge (2001),11

leads to failure of the least squares estimator,
. making the least squares estimator biased
and inconsistent (at 306).

In other words, estimating either or both
Equations (1) and (2) by OLS results in biased
and inconsistent estimates of the coefficients,
which means the coefficients are not good

approximations, even in large samples, of their
true values.

In blatant disregard for basic
econometric principles, the Berkman
Center estimates the equations
using OLS, thereby committing the
grossest of econometric errors.

In blatant disregard for basic econometric
principles, de Ridder and the Berkman Study
estimate the equations using OLS, thereby
committing the grossest of econometric errors.2
The use of OLS in this context is explicitly
rejected in every basic and advanced
econometrics textbook.’* Proper technique
requires Equations (1) and (2) to be estimated
using a procedure that accounts for the joint
estimation of P and Q, such as Two Stage Least
Squares (“2SLS”), which is a commonly used
technique for SEMs.14

To illustrate the defects with the econometric
model in the Berkman Study, I first discuss and
replicate the estimates from the de Ridder and
Berkman studies. In doing show, I reveal why
the Berkman Study is precisely backwards in its
conclusion on the effects of wunbundling.
According to the estimates in the Berkman
Study, unbundling reduces—not increases—the
equilibrium number of broadband connections
per capita. The false conclusion arises from the
fact that the Berkman Center does not
understand its own model.  Notably, my
analysis is based on their own estimates, and
does not reflect any modifications to their work.

Then, I estimate the models using 2SLS to
illustrate the impact of poor econometric
technique.  This re-estimation effort merely
exposes one of the many severe defects in the
Berkman Study’s analysis of unbundling.
Proper estimation is not, however, an elixir for
all of the ills that plague the Berkman Study.
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25SLS is shown to have a significant effect on the
outcomes of interest, though, in the end, the
conclusions (when properly drawn from the
evidence) are not reversed —unbundling policies
either reduce or have no effect on broadband
consumption.

The Effect of Unbundling Using the Berkman
Model

Final specifications of the SEM proposed by
de Ridder and replicated by Berkman include
the Demand Curve:

QTOT =  ap + auln(PDSL) + a,YINDEX  (4)
+ 03AGE + o04ETERT + 055IP
+ asSUN + ¢

where QTOT is broadband connections per
capita, In(PDSL) is the mnatural Ilog
transformation of the price of a DSL connection,
YINDEX is a measure of per-capita GDP, AGE is
the share of total population aged 35-44, ETERT
is the percent of the population aged 25-64 with
a tertiary education, SIP is total Internet
subscriptions as a percent of population, SUN is
the daily average number of sunlight hours, and
¢ is the econometric disturbance term; and the
Supply Curve:

QTOT = Bo + P1In(PDSL) + B.UURB @)
+BsCFAC + BsGUYRS + v

where QTOT is broadband connections per
capita, UURB is the percent of urbanized
population, CFAC is the share of non-DSL lines
in QTOT, GUYRS is the number of years a local
loop unbundling policy has been in place, and v
is the econometric disturbance term for this
equation. (I will address the legitimacy of the
SIP, GUYRS, and CFAC variables later, but I
suspend criticism for the moment.) Given the
law of demand, we expect au to be negative
(ou <0), and from the law of supply we expect 1
to be positive (B1>0), rendering the standard
relationships illustrated in Figure 1.

The OLS estimates using the 2005 data from de
Ridder and the Berkman Study (30 observations)
can be summarized as:

Demand Curve:

QTOT = -1.865-In(PDSL) + AX + ¢ (6)
Supply Curve:
QTOT = -2.79:-n(PDSL) + 0.57-GUYRS  (7)

+BZ+v

where AX and BZ represent the other covariates
in the model and their coefficients.’> The
positive coefficient on GUYRS (B4 = 0.57) leads
de Ridder to conclude that unbundling
positively effects broadband consumption, and
the same conclusion is made in the Berkman
Study.

[Under the Berkman
analysis] the supply curve is
downward sloping!  This result
implies that as broadband prices
rise, network operators supply less
broadband. Intuitively, this result
makes little sense, violates the law
of supply, and muddles
interpretation.

Study’s

Problems with the de Ridder and Berkman
analysis are as obvious as numerous. First, the
two equations are estimated by OLS in both
studies, which is inappropriate under their own
model specification. Second, the coefficient on
PDSL is the supply equation is negative. The
supply curve is downward sloping! This result
implies that as broadband prices rise, network
operators supply less broadband. Intuitively,
this result makes little sense, violates the law of
supply, and muddles interpretation.’e (If a
skilled economist or econometrician observed
these results, he or she would conclude that the
supply curve was not identified by the model
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and conduct further analysis. But, de Ridder
and the Berkman Study proceed as if all is well.)

The negative sign on price in the supply curve is
not a trivial matter, nor just an econometric
problem, as the negative sign leads both studies
to bungle the interpretation of the econometric
results. Indeed, rather than indicating the “open
access” policies are good for broadband
adoption, both the de Ridder and Berkman
studies’” econometric models indicate that
unbundling reduces broadband consumption.
Let me explain.

Should policymakers believe that
unbundling  reduces  broadband
consumption? Certainly not based
on the de Ridder and the Berkman
studies. The economic and
econometric analysis in both are
clumsily conducted and incorrectly
interpreted, rendering them
unsuitable for use in formulating
public policy.

Figure 2 illustrates the implication of the
econometric estimates of the de Ridder and the
Berkman studies. In the absence of unbundling,
the demand curve is labeled Dy, and the supply
curve is labeled Sp. As shown, both the supply
and demand curves are downward sloping as
indicated by the econometric estimates from
these studies (see Egs. 6 and 7). Also, the
econometric estimates imply the supply curve is
flatter (more elastic) than the demand curve, as
is illustrated in the figure (also see Egs. 6 and
7).17  The “no unbundling” equilibrium is
defined by the intersection of the supply and
demand curves at values (Po, Qo) as illustrated.!s

Figure 2. The Negative Impact of
Unbundling based on the Berkman Study

P

Py ofemmmmmm - \

Price
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Quantity :
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Q1 Qo Q

In both de Ridder and the Berkman Study, the
argument is made that unbundling shifts the
supply curve, since the coefficient on the
GUYRS variable is positive and statistically
significant in some models. This is correct. A
positive coefficient on GUYRS in the supply
equation means that quantity supplied of
broadband connections is larger at all prices
under an unbundling regime. As such, the
effect of unbundling is illustrated in Figure 2 by
a shift in supply from Sp to Si. After the shift in
supply, other things constant, the new
equilibrium is defined to be (P1, Q1). As shown
in the figure, according to the econometric
results in both de Ridder and the Berkman
Study, unbundling increases supply, and in
doing so, increases equilibrium price and
reduces the equilibrium quantity of broadband
connections per capita. This perverse effect,
illustrated in Figure 2, arises because the supply
has a negative slope and a larger price elasticity
than does the demand curve.

The coefficients in Equation (6) and (7) are
directly from de Ridder (and confirmed by the
Berkman Study) and based on 2005 data for the
30 OECD members. Berkman focuses more on
the panel data (adding year 2002 to the 2005
data) used by de Ridder. The estimates of
interest using the panel data (54 observations)
are:
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Demand Curve:

QTOT = -1.5In(PDSL) + AX +e 8)
Supply Curve:
QTOT = -1.9In(PDSL) + 0.77-GUYRS +  (9)

BZ+0v

As shown in Equations (8) and (9), there is no
change in the interpretation of the outcomes
shown in Figure 2; the supply curve remains
downward sloping and more elastic than the
demand curve, and the coefficient on GUYRS is
positive. Therefore, the conclusion is retained:
unbundling raises equilibrium prices and
reduces the consumption of broadband under
the de Ridder and Berkman Study model. The
larger is the coefficient on GUYRS, the greater is
the price increase and the greater is the quantity
reduction.

It is possible to compute the equilibrium effect
of unbundling policies shown in Figure 2 given
the estimated coefficients of the models. For the
2005 data (n =30), the equilibrium quantity of
broadband connections per capita falls by about
8% for each additional year of unbundling.1®
For the panel data (n = 54), Q* falls by about 16%
for each additional year of unbundling.20 (Keep
in mind these reductions are merely artifacts of
a poor econometric model.)

Should policymakers believe that unbundling
reduces broadband consumption? Certainly not
based on the deRidder and the Berkman
studies. The economic and econometric models
in both are improperly conducted and
incorrectly  interpreted, rendering them
unsuitable for use in formulating public policy.

Appropriate Estimation Methods

As noted above, the model proposed by
de Ridder and adopted by the Berkman Study is
a Simultaneous Equations Model. Such a model
should not be estimated by OLS; special
estimation techniques are required. In this
section, I re-estimate the models using an

accepted technique—Two Stage Least Squares
(“2SLS”). The focus of the Berkman Study is on
Equation (5) above, so I will limit my attention
to that equation in this section. Again, this
analysis does not suggest that proper estimation
techniques make the model valid. They do not.
The modeling specification and the data used
remain inescapably unsuitable to quantify the
effects of unbundling in either the POTS or post-
POTS era.

First, I replicate the OLS analysis using the 2005
data employed in both studies.??’ The estimated
coefficients and their t-statistics (both standard
and robust) are provided in Table 1, and are
consistent with those of reported by the de
Ridder and Berkman studies. Since the equation
is estimated with only 30 observations, I also
provide bootstrapped (robust) t-statistics in
brackets to account for the small sample. The
bootstrapped t-statistics are not much different
from their robust values.

Table 1. Replication (OLS)
t-stat (robust)

Coef. Estimate [bootstrapped]
Constant: 3o -5.36 -0.77 (-0.75) [-0.75]
In(PDSL): B1 -2.79 -3.76 (-4.74) [-3.55]

UURB: B2 0.32 410 (4.61) [4.41]
CFAC: Bs 0.06 1.11 (1.15) [1.15]
GUYRS: Bs 0.57 1.65 (1.23) [1.23]

As shown in Table 1, the coefficient on price is
negative and statistically significant at standard
levels (meaning the supply curve slopes downward),
the coefficient on UURB is positive and
statistically significant, and the coefficient on
CFAC is positive but not statistically different
from zero. The coefficient on GUYRS is positive
and achieves a minimal level of statistical
significance (just short of 10%), but only if non-
robust t-statistics are used. For the robust and
bootstrapped  t-statistics, GUYRS is not
statistically different from zero at anything near
standard levels. (Berkman selectively uses
robust t-statistics (at 139), but not in this case.)
Generally speaking, good practice calls for the
use of robust standard errors.2 Note that the
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coefficient estimates in Table 1 are invalid since
they are estimated by OLS.

Table 2 provides the 2SLS estimates of the
equation, which is a proper estimation approach
for the specified model and provides consistent
estimates of the parameters.> The estimated
coefficients change dramatically in some
instances. The coefficient on the price variable
(which is now treated as endogenous) has
become larger (in absolute value), changing
from -2.79 to -4.89. This change is expected,
since simultaneity bias in OLS tends to drive the
coefficients toward zero. The coefficient on
GUYRS is now very small and nowhere near
statistically significant (with a t-statistic of about
0.02). The other coefficients and t-statistics are
not much changed. Overall, the differences
across  methodologies  strongly  indicate
simultaneity bias. Moreover, estimates from
proper methodology do not support the
conclusion that wunbundling matters for
broadband consumption. The supply curve
remains downward sloping and more elastic
than the demand curve.2 This suggests that
significant specification errors still remain in the

Authors’” attempts to portray international
broadband markets.
Table 2. Results
(2SLS; 2005 data)
Coef. Estimate t-stat (robust)
[bootstrapped]
Constant: o 5.86 0.57 (0.59) [0.51]
In(PDSL): B, -4.99 -3.10 (-2.83) [-2.50]
UURB: B, 0.29 347 (4.24) [3.83]
CFAC: Bs 0.07 1.23 (1.28) [1.05]
GUYRS: B4 0.01 0.03 (0.02) [0.02]

An interesting and important question is
whether from a statistical standpoint we can
treat In(PDSL) as exogenous and produce
somewhat reliable results using OLS?% For that
answer, I turn to the standard approach for
testing exogeneity and perform a Hausman
test.20 For the 2005 data, the null of that test—
exogeneity of In(PDSL)—is rejected at the 10%
level. So, not only is the model is explicitly

specified as a SEM, it should be estimated as a
SEM.

While the Berkman Study mentions the potential
for simultaneity at one point, it never considers
the simultaneity with Q and P, despite the
explicit specification of a SEM in de Ridder.
While the Berkman Study does contemplate the
endogeneity of PDSL and GUYRS (at 116), the
analysis is inept. First, the proper consideration
is the endogeneity of PDSL and/or GUYRS with
QTOT, not with each other. Saying that two
regressors may be endogenous with each other
is senseless; endogeneity involves relationships
among the dependent (or endogenous)
variables. Second, the Berkman Study claims to
evaluate simultaneity by regressing one variable
on the other (PDSL and GUYRS), and then
concluding because the R2 is not equal to 1.0 the
two variables are only “partially endogenous (at
116).” The analysis is asinine. Correlation is not
a test of exogeneity (or endogeneity), and
simultaneity = cannot be determined by
evaluating relationships between two right-
hand side variables. (The Berkman Study has
confused multicollinearity with endogeneity.)
Third, their proposed solution to simultaneity is
bizarre, choosing simply to run the regression
“without the partially endogenous factor of DSL
price (at 116).” While there are legitimate means
of dealing with an endogenous variable (e.g.,
25LS), tossing the variable out and estimating
the regression is not one of them.?? Moreover,
the Berkman Study proposes to estimate a
supply curve without a price variable. The
Berkman Study’s entire analysis on endogeneity
is, put bluntly, inept.

Like de Ridder, the Berkman Center also adds
2002 data to the sample. The panel data
increases the statistical significance of the
GUYRS variable in their improperly estimated
models.28 This result is unsurprising given that
the specification of the GUYRS variable acts
much like a dummy variable capturing, in part,
the trend in the data. Berkman makes no effort
to remedy this obvious consequence of their
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specification. As shown above, given the entire
model, the larger coefficient and higher
statistical significance of GUYRS only provides
greater certainty that unbundling policies
reduce broadband consumption.

Using the panel data, the OLS replication and
2SLS results are presented in Table 3. The
variable D2005 is a dummy for the 2005 period.
The GUYRS variable is defined to be non-
negative. I provide both White’s robust and the
cluster-robust  standard  t-statistics (in
parenthesis) for consistency with Boyle et al.
(2008).% (Notably, the proper estimation of the
standard errors has no impact on the conclusion
that unbundling reduces broadband
consumption in these models.)

Table 3. Results
(OLS and 2SLS; 2002 and 2005 data)

Coef. Estimate Robust t-stat
(Cluster Robust)
OLS
Constant: o -11.30 -2.19 (-1.83)
In(PDSL): B1 -1.88 -3.52 (-3.12)
UURB: B2 0.26 5.21 (4.27)
CFAC: B3 0.04 1.68 (1.40)
GUYRS: Bs 0.76 2.32 (1.96)
D2005: Bs 7.15 5.20 (5.64)
2SLS
Constant: Bo -1.60 -0.15 (-0.12)
In(PDSL): B4 -3.63 -2.41 (-1.92)
UURB: B, 0.24 3.97 (3.18)
CFAC: B3 0.05 1.82 (1.57)
GUYRS: Bs 0.33 0.66 (0.55)
D2005: Bs 6.11 3.47 (3.35)
As with the 2005 data, the influence of

simultaneity bias is seen clearly in the estimates:
the coefficient on price is larger (in absolute
value). The supply curve remains downward
sloping. All other coefficients are similar with
the exception of GUYRS, with both the
coefficient and t-statistics shriveling under 2SLS
estimation. The GUYRS variable is not
anywhere near statistically significant when the
equation is properly estimated as a SEM,
meaning unbundling has no statistically
significant effect in the supply equation, though
the coefficient is positive. The supply curve

remains downward sloping and more elastic
than the demand curve (ou = -0.95; f = -3.63).
(That is, the model is still junk science even if
estimated using correct techniques.)

My conclusions here are not much affected if I
apply the mixed-effects regression proposed in
the Berkman Study. The supply curve remains
downward sloping and of larger elasticity than
the demand curve. Unbundling, then, by the
model proposed in the Berkman Study, reduces
broadband consumption.

Other Model Mis-Specifications

There are two other significant defects in de
Ridder’s model left unresolved by the Berkman
Study. The first is detailed in PHOENIX CENTER
POLICY PERSPECTIVE NO. 09-02, released in May
2009% (but ignored in the Berkman Study,
revealing a incomplete review of the literature).
In this PERSPECTIVE, I provided a detailed
analysis demonstrating that de Ridder’s model
is mis-specified due to the treatment of the SIP
variable; an error repeated in the Berkman
Study. The SIP variable is defined as broadband
plus dialup connections per capita. In essence,
de Ridder regressed broadband adoption on
broadband adoption, avoiding collinearity by
adding to it dialup connections and using lags.3!
The same error appears in a study by the
Information Technology and Information
Foundation, so it is a common mistake32 As
shown in PERSPECTIVE 09-02, the mis-
specification takes the form of an invalid
coefficient constraint (assuming identical effects
on broadband by broadband and dialup
connections), with predictable consequences
(biased coefficients). I direct the reader to that
PERSPECTIVE for more details. For an alternative
maturity variable, see also PHOENIX CENTER
PERSPECTIVES NOs. 08-03 and 09-01.3

Second, the CFAC variable is problematic. The
dependent variable of the de Ridder model is
broadband connections over population. CFAC
is defined as the cable connections over
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broadband connections. Thus, the denominator
of CFAC is the numerator of the dependent
variable.3* It is possible that this linkage makes
CFAC endogenous to the model. The Berkman
Study makes no effort to address this problem.

Improper Modifications of the Data

As noted above, the GUYRS variable used in the
de Ridder and Berkman studies measures the
number of years a local loop unbundling regime
has been in place. For example, in de Ridder,
the variable has a value of 10 for the United
States, reflecting the difference between year-
end 2005 and the passage of the
Telecommunications Act of 1996 in February of
that year. Note that the use of a “years since
unbundling” implies that the effects of an
unbundling policy occur with a lag; this is an
important aspect of the model specification
ignored by the Berkman Study.

The Berkman Center modifies the GUYRS
variable as constructed by de Ridder for a
number of countries, increasing and decreasing
its value based on what it claims are relevant
particularities of individual countries.  For
Australia, the GUYRS value of 6 is reduced to 1
to reflect “the high prices until the competition
notice issued in March 2004 ... which reportedly
led to lower prices (at 149).” Canada, similarly,
has its GUYRS value reduced from 9 to 5, to
reflect “initial sunset and high LLU rates (at
149).” Hungary, alternately, remains
unadjusted due to “Insufficient data to form an
opinion (at 150).” The U.S. value of 10 is
reduced to 0 to reflect “2001-02 FCC decisions to
shift to intermodal competition (at 150).”

The problems with such modifications to the
data are astoundingly obvious. For example,
many of the adjustments are based on the prices
for local loops or other particulars of a given
country. Accounting for price differential is
important because it demonstrates that an
unbundling regime is not a binary condition (it
is nuanced, not simply on-or-off).3>  The

presence of an unbundling regime is irrelevant if
the loop prices are too high, as Berkman
observes. In the United States, for example, the
number of unbundled loops purchased varied
significantly across the states largely due to
price differences, yet all were under the same
federal unbundling regime.® Yet, neither de
Ridder nor the Berkman Study include a loop
(or unbundled element) price variable in their
regressions, which is a gross mis-specification of
the model. Trying to incorporate price
information by manipulating GUYRS, as the
Berkman Study does, is improper.

throughout the Berkman Study,
the authors are separating the sick
rats from the well ones and then
assigning the treatment ex post.
This scheme is taboo among
research scientists ...

The manipulation of the GUYRS variable is but
one example of the Berkman Study’s outcomes-
motivated, and thus improper, analysis. Sound
empirical research of treatments and outcomes
requires the researcher to ignore the observed
outcomes in formulating the hypothesis tests
and choosing the empirical methodologies. Yet,
the Berkman Study peeks at the outcome and
then tries to formulate some procedure to
attribute observed differences to one factor or
another. In other words, throughout the
Berkman Study, the authors are separating the
sick rats from the well ones and then assigning
the treatment ex post. This scheme is taboo
among research scientists, since such outcomes-
driven analyses are likely to render biased
results, both in a statistical sense and by the
introduction of researcher bias.

Second, a particularly egregious modification of
GUYRS variable relates to the treatment of the
United States. As noted above, Berkman sets the
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modified value of the GUYRS variable to zero
for the United States, claiming that unbundling
ended in the United States in 2001-02. There are
(at least) two problems with this change to the
data. First, it is entirely inconsistent with the
use the GUYRS variable. The specification of
GUYRS —years since unbundling regime was in
place —implies a lagged effect of unbundling on
outcomes. Even if unbundling had stopped in
2002 —it did not—setting the U.S. value to zero
is improper, since it explicitly rejects a lagged
effect of unbundling. The modification to
GUYRS for the United States lacks internal
consistency.

Figure 3. Unbundled Loops in the U.S.

Loops

OECD Data

FCC Data

‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 Time

Second, the modification conflicts plainly with
the facts. In Figure 3, both OECD and FCC data
on unbundled loops in the U.S. are illustrated.
In contrast to the claim in the Berkman Study,
the number of unbundled loops in the U.S.
peaked in 2004 and 2005, increasing by two-fold
from 2001. Also, according to OECD data, of the
countries reporting data in 2005 the U.S. had
more unbundled loops as a percentage of access
paths than any other OECD member country
except Iceland.?” The facts (and theory) plainly
reject the Berkman Study’s modification of the
GUYRS variable.

Conclusion

The intended purpose of the Berkman Study is
to aid the FCC in establishing a National
Broadband Plan by reviewing the broadband
agendas of various countries and evaluating the
existing research on broadband efforts. Ideally,
some useful guidance, or a useful review of the
existing evidence, would be provided. At these
tasks the study fails miserably.

The Berkman Study provides a woefully
inadequate review of the literature and offers no
new data, no new methods, and no innovative
policy ideas. The statistical analysis is mostly
unskilled and wunenlightening.  Indeed, the
economic and econometric analysis used in the
Berkman Study to support its “most significant
finding” that unbundling improves broadband
consumption is embarrassingly bad.  The
analysis is so convoluted that even the Study’s
authors cannot understand the results. The
Berkman Study claims that “open access”
stimulates broadband consumption, but the
correct interpretation of its own evidence is that
unbundling reduces broadband consumption.

Chairman Genachowski’s desire for
“enlightened, data-driven decisionmaking” is
not served well by the Berkman Study.
Accordingly, given the multitude of technical
flaws outlined herein, how much credibility the
FCC accords the Berkman Study in the end will
provide a clear bellwether of the Commission’s
commitment to the intellectual rigor it purports
to want.
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importance of nuances can be significant. My own research demonstrated that the four-line rule for unbundled switching
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PHOENIX CENTER FOR ADVANCED LEGAL & ECONOMIC PUBLIC POLICY STUDIES
5335 Wisconsin Avenue, NW, Suite 440
Washington, D.C. 20015
Tel: (+1) (202) 274-0235 e Fax: (+1) (202) 318-4909
www.phoenix—center.org

PHOENIX FOR ADVANCED
LEGAL & ECONOMIC

C E N T E R PUBLIC POLICY STUDIES

www.phoenix-center.org

PHOENIX CENTER PERSPECTIVES 09-05 PAGE13



