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Abstract

The Hypothetical Monopolist Test is being applied as a means of establishing
Relevant Economic Markets for the purposes of ex ante regulation in the EU. This
paper points out some common types of bias and error in the application of the test.
The likely consequence is that regulatory authorities will tend to find overly narrow
economic markets (and this increases the subsequent chance of incorrectly finding
market power a the level of the individual firm). Recent practice concerning
broadband and narrowband internet market boundary assessments in the U.K. is used
to illustrate the general arguments.



1. INTRODUCTION

The New Regulatory Framework (NRF) now developing in the EU requires National
Regulatory Authorities (NRAS) to conduct market assessments prior to addressing the
issue of whether an individual firm should be designated as having Significant
Market Power (SVIP) (EC[2002a]). The finding of the latter is a necessary precursor
for then deciding whether or not to impose ex ante obligations on such firms (such as
price controls and/or product unbundling). The assessment, of which products are ‘in’
and which are ‘out’ of the market, is a critical first step since, clearly, the wider the
market boundaries under the HMT, the lower will be the consequent market shares,
and the lower the chance that any particular undertaking will be assessed as having
SMP.

The European Commission (EC) has recently embraced the Hypothetical Monopoly
Test (HMT) as a conceptual ‘device’ for determining market boundaries (EC [2002a],
[2002b], Monti [2001]). In practice, although NRAs such as Oftel or Ofcom® in the
UK have fully accepted the HMT as a basis for establishing market boundaries, they
have in practice generally ‘established’ boundaries through rather ad hoc qualitative
considerations — of product characteristics and of the extent of substitutability against
other products or services. Only in recent work (Oftel [2003 a-€], Ofcom [2004]) has
there been any attempt to quantify market assessments. This has been exclusively
through the use of survey evidence, and has focused on single product applications.
The quantitative approach to boundary assessment in the EU is both new ground and
important, not least since the information required for quantitative market boundary
assessments is also required for the guantitative assessment of dominance once

boundaries have been drawn.

Whilst there is a debate regarding the extent to which it is necessary to define market
boundaries prior to assessments of dominance/SMIP (see for example Fisher [1979]),
and also issues over the use of the HMT (in particular, in applications to emergent or
innovative markets - see Dobbs and Richards [2004]), this paper focuses on issues
associated with practical application of the test. It first sets out a theoretical

! Note that the duties of Ofcom prior to December 2003 were carried out by Oftel; the references to
Oftel documents are directed to the Ofcom website.



foundation for the test and then identifies and examines some important potential
sources of error, inconsistency and bias and makes some proposals for how boundary

assessments might better be undertaken in the future.

The HMT first came to prominence in the US department of Justice horizontal merger
guidelines (DOJ[1984]), where it was explained as follows:

“Formally, a market is defined as a product or a group of products and a
geographical area in which it is sold such that a hypothetical, profit
maximising firm, not subject to price regulation, that was the only present
and future seller of those products in that area would impose a ‘small but
significant and non-transitory increase in price above prevailing or likely
future levels.” (italics added)

The HMT is often referred to as a SSNIP test (as per the underlined italics above). In
practice, the level of price increase for the test is generally set a 5 or 10%. A single
product may constitute a market in its own right under the test, but if not, products are
then grouped until the HMT indicates that a price increase across the set is profitable;
market boundaries are based on the smallest sub-sets for which the HMT indicates a
price increase is profitable. In merger analysis, existing prices are an appropriate
initial benchmark (since the test is merely of whether the merger will facilitate further
profitable price increases). By contrast, in market boundary assessments for ex ante
regulation, the benchmark should be the competitive price level.? EC [2002b,c]
sidesteps the potential difficulty of assessing the competitive price level by stating
that, unless there is strong evidence to the contrary, existing prices will be assumed to

be at ‘competitive levels

An empirical application of the HMT requires estimates of demand elagticities (own
price and cross-price), price cost margins, and sales (revenue) figures. Whilst sales are
relatively unproblematic, the assessment of marginal costs (and hence price cost
margins) and elagticities are either judgemental or statistical estimates, and are subject
to error. The consequences of potential statistical error can be studied through some
form of robustness testing (at its minimum, a form of sensitivity analysis). However,
a more important source of error may be termed ‘conceptual error’; this arises when

the test is not conducted in an appropriate manner. In what follows, conceptual errors

2 Or quasi-competitive level —in the presence of fixed/sunk costs, the natural benchmark isthe
contestable markets price level. Inthe single product case, thisissimply an average cost price.



are the primary focus. Various types of ‘conceptual error’ when attempting to assess
market boundaries are identified; it is notable that these errors tend to point in the
same direction — namely toward a finding of overly narrow assessments for market
boundaries. As a consequence, there is danger of erroneously finding SVIP and hence

of inappropriate imposition of ex ante regulatory controls.

The paper is structured as follows. Section 2 sets out the general framework based on
sales loss information (consequent on a price increase) of a type often reported in
NRA survey work. Section 3 then examines sources of conceptual bias whilst section
4 examines the specific case of boundary assessments for the UK retail internet
services in the light of the above analysis. Section 5 draws together the main

conclusions.

2. ABASIC FRAMEWORK

Suppose there is an overall set of products or services under consideration, denoted
N={1..,n}. Let S denote the % change in sales for product i when price j is
increased by a proportionate amount a (such that a = 0.1 means a 10% increase).
Thus §; >0 denotes a sdles gain and §; <0, a sdes loss. Let & denote the
associated cross price elasticity; then by definition,
& =S, /(100a) . D)

In the HMT, all prices are increased by the same proportionate amount. Dobbs [2002]
shows that, assuming, for the price changes under consideration, that

(1) demands are locally linear

(i) own price effects outweigh (in absolute value) the sum of cross price

effects

(i) marginal costs are locally constant

then an a -price increase is profitable for a sub-set of products K (K O N) if

Ai :ZKDK Rk [1+(m< +a)ZiDK gki] >0, ()

where R denotes sales revenue for the k™ product and

m, =(p, ~MC))/ p, =1-(MC,/ p,) (3




isthe price cost mark-up. Interms of the percent change in sales, from (1), this can be

written as

a_ m+a
Ay _ZkDK Rk(l-'-[ 100 jZiDK S<ij>0 (4)

If (4) holds (equivalently (2)), and if A <O for all (non-null) subsets L 0 K, then K

is a relevant economic market (REM) under the HMT. That is a price increase is

profitable for the set K, and for all subsets, the price increase is not profitable.

Implementation of this quantitative approach to boundary testing requires price cost
margin assessments and elasticity or sales loss information. The former are routinely
estimated by NRAs, and it is also straightforward to conduct sensitivity analysis on
these values. Elasticity or sales loss assessments can be obtained from econometric
demand analysis or through customer surveys (the main approach adopted by Oftel).’
Table 1 below illustrates the kind of data presented in this form of survey work. To
date surveys have usually only revealed customer responses to a price increase for a
single service. However, if there are n products or services under consideration, to
assess boundaries, it is necessary to extend these surveys to include responses to a
price increase for each and every product. This point is discussed further in the case
study in section 4.
Tablel here
The datatypically presented in NRA work is outlined in Table 1. Here, X, denotes

the % switching from servicei to service j consequent on an a -increase in price of

servicei. Inpractice it iscommon to alocate “don’t knows’ (denoted x, in Table 1)

pro ratato those who gave a definite response. The other point to notein Table 1 is

that x; isthe % who stay with servicei. Thus, if the maximal set of products or
services under consideration is denoted N (where N={1,2,3,..,n} in Table 1), then the
% salesloss, S; iscalculated as

S =¢x fori, JON; i # ] (5)

where

3 Estimates derived from econometric anaysis are unlikely to be robust unlessthe ‘market’ isfairly
stable with a significant data history (telecom markets are more often characterised as emergent and
innovative). Survey results are subject to the criticism that questions are ‘hypothetical’ and asa
consequence less reliabl e than ‘ choices actualy made' in the market place.



(100 |
%_(100_)(&} for iON . (6)

Finally, the loss of own sales consequent on the price increase is given as

S = _Z;:Z,m S, for iON (7
That is, the % sales lost by the i product is equal to the sum of switches to other
services, including ‘switchers who exit (to “0” in Table 1). Equations (5)-(7) suffice
to compute the nxn matrix of sales losses {S,—} , and from this, the matrix of cross
price elasticities {5”} can be computed using (1). The only other ingredient required
for operationalising the testing of market boundaries lies with the price-cost margins
m,i ON . NRAs commonly make assessments of these. In the single product case,

the above conditions simplify to the requirement that

R[1+(m +a)e |>0=1+(m +a)g, >0 (8)
or, using (1), that
5>~ 7(=cs) ©

m+a
where the right hand side of the inequality is defined asthe critical salesloss. For
example, with a = 0.1 and a mark-up of 0.5, CSL =-0.1x100/(0.4+0.1) = -20% (a

fall in sales). That is, the product i constitutes a REM if the sales loss is less than this,
and no REM exigtsif the sales loss is greater. For differentiated product markets by
contrast, the computation is more complex. For example, for the two product case
{1,2}, one would require that neither product isa REM on its own account under the
test (9) above, and that, from (4),

By = R{H[Tg);; j(smslz)}

+R{1+[mz+0’j(521+522)} >0 (10)

100a

In this case {1,2} would be a REM under the test. In terms of a methodology for

assessing market boundaries, suppose that the focus is on product 1, and the question

isthat of determining the extent of the market for it. The first test iswhether A7) >0.

If it is, then {1} is a REM. If not, then the test must be extended to the sets {1,2},



{1,3}, ...{1,n}. For example, if A’ >0 andif Aj, Af

o O, <0 then{1,} isaREM.*

If no two product grouping constitutes a REM, then one moves on to 3 product

groupings and so on.

This completes our discussion of the general theoretical framework, and the data
sources required for implementation. The above framework is utilised in the case
study reported in section 4 below, which examines recent practice in boundary

assessments for internet services.

3. USE OF THE HMT IN SINGLE MARKET SETTINGS
Current practice has focused primarily on whether single products constitute a market
under the HMT. Inthis section, the focus is on the nature of the conceptual errors that
can arise in applying thissimple test. Let:

S,,MC, / p_denotethe ‘true but unobservable’ values for the i product

S.MC// p’ denotethe Regulator’s assessments

Suppose the regulator applies the HMT test using its own assessments for the i™
product; in this case, from (8), the regulator will find a REM if

m <(-1/¢)-a (11)
where &; =S /a is the own price elasticity of demand at the current price level.

Equation (11) suggests that the current mark-up has to be ‘sufficiently small’ if there

is to be scope for a profitable price increase.”

* Notice that markets may not be unique; for exampleit is possible that both { 1,2} and {1,3} might be
REMs under the HMT. Theissuesraised by thisare discussed in OFT [1992], Dobbs [2002].

® Its interpretation is dightly subtle; the well known inverse éagticity rule suggests the profit
maximising mark-up would be =1/ Siri , and (11) seems to suggests the mark-up must be at least &'

below this for the price increase to be profitable. This might seem puzzling at first (Snce one might
expect a price increase that carries the price from bel ow to dightly above the profit maximising price to
be still a profitable price increase). The point however, is that the dagticity in (11) is evaluated at the
current price. Under local linearity, dagticity varies with price. Equation (11) requires that the current
price has to be at least @ bdow —1/ Siri , Where the latter is evaluated a the current price (the

dadticity at the profit maximising price level would actually be different).



Consider the marginal cost to priceratio MC, / p, ; in a competitive market it must be
the case that price is equal to average cost; hence the ratio MC, / p. can also be

assessed by examination of the cost structure — in particular by an assessment of cost
elasticity at the current output level® (and regulators routinely make assumptions
about the extent to which marginal costs lie below average costs, the extent to which

there are economies of scale in production).

Viewed in terms of the cogt-price ratio and sales loss, the regulator finds REM under
the HMT if, using (3) in (8),

Z.=1+a-(MC/ p/)+(alg ) <0. (12)
whilst in fact, there is REM under the HMT only if

ZT51+a'—(MCI /p|)+(a'/3i)<0. (13)
Viewed as a function of S, and MC. / p,, the equation Z, =0 divides unprofitable

from profitable price increases. That is:

> -a . _ | profitable
S = (=C9L) = priceincreaseis Zero (14)
< 1+a—(MCI /p ) unprofitable

It is useful to plot the impact of cost/price on the level of critical sales loss; this is

provided in Table 2 below. This shows that as MC, / p increases, so the CSL
increases at an increasing rate. Table 2 suggests that, up to avalue for MC, / p. of 0.4

or s0, the CSL. does not change very much. Beyond this level however, the critical
values rise quite rapidly (that is, above 0.4, the HMT assessment is relatively sensitive
to the estimate of the cost-price ratio).
Table 2 and Figure 1 about here

Figure 1 illustrates this point, and of how (14) partitions sales loss/cost-price space
into two areas, the upper area being that in which the product is found to be a REM
(and hence open to an assessment for ex ante regulation) and the lower area, non-REM.
In what follows, it is argued that bias tends to be in a “NW” direction, so creating
possibilities that non-REM products are deemed by the NRA to be REM under the
HMT (see Figure 1).

®Inthiscase, MC/ p=MC/AC = €, where &, denotes the cost elasticity; that is
g, =(dC/dq)(q/C)=MC/AC.



Suppose null and alternate hypotheses are defined as.
H,: Thereisno REM under the HMT

H,: Thereisa REM under the HMT

Then a Type 1 error arises when the null hypothesis is rejected when it is true, whilst
a Type 2 error arises when the null hypothesis is accepted when it is false (The
concern with type 1 and 2 errors is quite popular in the law literature; see for example
Sidak, Singer and Teece [1999]). Table 3 illustrates the possibilities:

Table 3 about here

Having set out the above structure, we are now in a position to discuss the types of
error and bias common in applications, and hence to be able to identify the overall

direction of this bias.

Sourcesof Typeland Type2Errors
Referring to equations (12) and (13), suppose that, under the true parameters, Z, >0

(no REM). Then from (12), for Z, <0 (regulator finds REM), this can happen if:

(a) the regulator assesses market demand as more inelastic than it readly is;
and/or

(b) the regulator assesses the ratio of marginal cost to price as larger than the
trueratio.

By contrast, if, under the true parameters, Z, <0 (there is REM), then from (12), for
Z, >0 (theregulator to find no REM), this could occur only if

(c) the regulator assesses demand as more elastic than it really is; and/or
(d) the regulator assesses the ratio of marginal cost to price as smaller than the
trueratio.
Why might such errors arise? Apart from simple errors in assessment of parameter
values (statistical error), errors can arise from the regulator taking an inappropriate
time horizon. In general, the longer the time horizon taken, the more elastic the view

will be of demand, and the more elements of cost will be viewed as variable and so
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the higher will be the assessment of marginal cost.” Logically, the same time horizon
should be chosen for both demand and cost assessments. As the time horizon is varied

from short term to long term, notice that the effectson Z, work in opposite directions.

For example, suppose the regulator uses short run assessments when a longer term
view is more appropriate. On the demand side, this tends to mean the use of a more
inelastic parameter value (increasing the chance of a Type 1 error, decreasing the
chance of the Type 2 error), and on the cost side, too low an assessment of marginal
cost (mitigating the chance of a Type 1 error but increasing the chance of a Type 2
error). The converse applies moving back from a longer-term assessment to a shorter

one.

What this suggests is that, if the only error is that of taking an inappropriate time
horizon, errors in application tend to offset to some degree and so it is possible that

decisions may not be unduly biased.

Of more concern is the case where the regulator takes (implicitly or explicitly)
inconsistent time horizons for the assessments. Thus if the regulator takes a long run
view on demand elasticity (i.e. more elastic) and a short run view of marginal cost;
this gives a bias toward getting a Type 2 error (of there being REM under the HMT
but the regulator finding none). By contrast, if the regulator takes a short term view
of demand elagticity (views demand as more inelastic) whilst at the same time takes a
long run view on cogts (tending to increase marginal cost relative to average cost),
this creates a bias toward making a Type 1 error, namely that of the regulator finding
REM under the HMT where in fact there is none.

It would appear that the kind of mis-match in regulatory assessments that is most
common isto take inconsistent time periods for the parameters — short run for demand,
and long run for cogts (see section 4 below); this increases the chance of making a
Type 1 error in which market boundaries are drawn too tightly (and hence of finding

REM and SMP). Although it is possible to have a philosophical debate regarding

" Since the concern iswith a price increase, and hence with an output reduction, the possible impact of
capacity constraints on short run marginal cost (SRMC) areless likely to apply; that is, SRMC will tend
to be less than LRMC for output reductions.
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what time horizon is appropriate, clearly using different time horizons (for costs and

demands) is an inconsistency that should not feature in market boundary assessments.

4. USE OF THE HMT FOR INTERNET SERVICE MARKET ASSESSMENTS
The EC [2002c] has designated that the provision of broadband wholesale services
(the network inputs required to offer retail services) is a relevant economic market
which may justify ex ante regulation. As part of the introduction of the NRF, Oftel
[2003a-€] has undertaken market assessments (and used the concept of the HMT) on a
range of retail services providing Internet access. Oftel drew the conclusion that both
‘downstream’ narrowband and broadband retail markets could be viewed as distinct
and separate REMs.® This section re-examines this analysis using the principles
established above. In order to discuss in detail this market analysis, Tables 4-6
summarise the ‘raw’ survey evidence used by Oftel and the calculations of sales loss

figures from it.°

Table 4,5 about here

Table 4 gives the results of a range of surveys conducted over the calendar year 2003
by Oftel. Table 5 then computes the sales loss data implied by the results in table 4,
using equations (5)-(7). Although not central to the present exercise, two preliminary
points are worth remarking; firstly the survey sample sizes vary over time, and in the
case of Table 4 Panel 2, the fall in numbers in the survey over time is significant
which suggests a decline in survey reliability. The second observation is that the
number of categories is not consistent over time for some of the surveys (see Table 4
panels 2 and 4); while this does not affect at all the ability to test for single product
REM (which was the primary concern of the NRA), it does unfortunately affect the
usefulness of the data for multi-service testing. In order to illustrate the latter, but
using the latest survey figures, the data in the merged cells (Table 4 line 3) is
partitioned pro ratato the frequencies observed in the last previously available survey

8 The narrowband Internet serviceis provided over the PSTN and the essentia distinction between that
and broadband service to the end user is one of access speed (bandwidth). Other ways of accessing the
Internet indude across the ISDN and leased lines (LL).

° This evidenceis available from Ofcom at web address http://www.ofcom.org.uk/consultations/
past/wbamp/response/unt.pdf. The origina surveys can be accessed from Ofcom at web address
http://www.ofcom.org.uk/stati c/archive/oftel/publi cations/research/2003/



12

(line 2) for which disaggregated evidence was available. Thus, for example, in Table
5 panel 2 line 3, the figure of 10.42% in the August 2003 survey is disaggregated into
the three categories (unmetered NB, metered NB, stop) as 3.72, 2.98, and 3.72% in
line 4; this is in the same proportions as in these categories in the May survey (line 2).
Having done this, Table 6 presents in summary form what has been revealed by the
surveys (based on the latest surveys only) for the case of Residential customers and
SMEs respectively.

Table 6 about here

Table 6 makes clear that it is possible on the evidence to undertake single service tests
for BB and unmetered NB, and also to consider a two service test for these jointly.™
However, on the basis of the survey evidence, clearly nothing can be said about the
other services (metered NB and ISDN/LL). Having established the demand side
evidence, in what follows we examine the NRAs boundary assessments for these

services.

Single Service M arket Assessments
Table 7 below shows the ranges of MC/P and CSL values actually used by Oftel

[2003a-f]/Ofcom[2004] in their market reviews for retail Internet services —

unmetered narrowband access and broadband retaill access (served by the fixed
broadband networks of copper and cable), along with our assessments (based on the
same survey evidence). The (latest) survey evidence is also been presented with a
+10% error margin (corresponding broadly to a 95% confidence interval — although
there can be debate as to the precise magnitude of this, al parties would agree that it
is at least a 5% error margin'').

Table 7 about here

19 Although the latter is possible only by disaggregating the latest figures for uNB and mNB as
explained above (one could also conduct 2-service tests using the earlier survey results, with similar
results).

1 See Collins [2004] and Millward Brown [2004] for discussion of thisin the context of the Oftel
survey work, and also more generally on problems with these types of survey (which involve
hypothetical questions).
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For a detailed analysis of the Oftel reports, see BT [2004], Dobbs [2004]; in what
follows we concentrate on the key features only. These are
(@) the use of long run assessments of marginal cost by Oftel and
(b) the measurement of own price elagticity of demand (equivalently, the overall
sales loss %)

These are dealt with in turn.

Cost Analysis
Throughout the assessments (Table 7), Oftel uses fairly high assessments for the

marginal cost to price ratio. That is, MC. / p is generally taken to be in excess of

40%, with upper bound values of up to 80%. Midpoints are often around 50-60%.
Oftel explicitly argues that the appropriate cost concept for use in this analysisis long
run incremental cost (LRIC). However, LRIC includes imputed cogs of capital assets
with long lives extending well in excess of five years. This is of course, a time
horizon significantly longer than the time horizon explicitly stated for the market
review (which is 1-2 years). In practice, on that shorter time horizon, for output
reductions (consequent on the hypothetical price increases), clearly marginal cost
could be really quite low. Our assessment is that the ratio of marginal cost to average
cost is likely to be lower than the numbers used by Oftel, at around 30% for the time
horizon of 1-2 years, with 40% regarded as an upper value for the ratio.** Naturally,
there is scope for debate over this, given that only fairly rudimentary cost modelling
has been undertaken. It is worth noting that Oftel in its subsequent assessment of
market power suggests that there are significant economies of scale; however, in a
single product setting, ‘significant economies of scale’ (implies a low value for cost
elagticity) implies a significant difference between marginal and average cost; this
would appear to be inconsistent with the ranges used by the NRA for market boundary

assessment.

Sales L oss Estimates
Oftel has tended to emphasise that what bind products into the same market is the
extent to which they are substitutes (have high cross price elasticities of demand).

However, in assessing whether a single service is a relevant market under the HMT,
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the relevant measure is not that of substitution to another service, but the totality of all
substitution (in the present case, including exit from the set of telecom services in
their entirety). Oftel, in focusing purely on switching to another single service, has
often significantly underestimated the level of sales loss; putting to one side the issues
raised over cost analysis, this practice will suffice to ensure that incorrect assessments

of market boundaries are drawn with respect to narrowband internet services.

The errors primarily manifest themselves in panels 1, 2 and 4 of Table 7. In panel 1,
the Oftel [2003c, p.131] assessment of 14% can be traced back to Table 4, where the
14% is simply the number of customers of uUNB who said they would switch to
broadband if uNB price increased by 10%. However, as explained in this paper, the
relevant sales loss is the totality of all who switch; that isin Table 4 panel 1 line 2, it
is 14+7+5+2+6%+an allocation for the ‘don’t knows (which we calculated above at
4.2%), making atotal of 38.2%, equivalent to an own price elagticity of -3.82.

The same problem arises in Table 7 panel 2 line 1, where the Oftel figure of 3.45% is
likewise purely for those who switch from uNB to BB. The correct figure, including
all the other services to which individual might switch is 44.8%! (i.e. from table 4,
panel 3, the sum of 3.45+16.09+18.39+0.00+6.90). Finally, in panel 4 of the Table,

the figure of 4% is likewise erroneous — the total from all who switchisin fact 32.3%.

Given the survey evidence, and correctly assessing the sales loss (own price elasticity)
figures, the conclusions are reasonably clear-cut —for unmetered narrowband services,
neither SMEs nor Residential customers constitute a relevant economic market under
the HMT. The same holds true for SMIE broadband users. The only case where there
is any survey evidence for a service being a REM under the HMT lies with residential
Broadband users. Here, the survey result of 10.4% switching compares with a 10-
14% CSL. This result is certainly not statistically significant, given the confidence
interval for the survey evidence which is certainly greater than + 5% and probably in
excess of £10% (Collins [2004]). The previous two Oftel consumer surveys on
broadband would have revealed no REM (with sales losses of 15.8% and 14.9% in
Table 5 panel 2). These surveys show a possible trend toward inelasticity but the

12 |n aregulatory context of price control, Oftel [2001] used afigure of 0.31 extending over 5 years as
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evidence for this is somewhat contentious, given that there were significant
promotional price reductions for retail broadband over the year. Current rankings for
broadband retail prices show the UK as having some of the lowest prices in Europe
(Analysys [2003]). It may be that increasing inelasticity reflects this fall in price (at
higher prices, broadband customers might be more likely to switch consequent on a
further price increase). The issue of what congtitutes the ‘competitive price level’

thus may be important for the overall assessment.

Evidence on BB elagticity across other (geographic) markets is generally limited, but
it is worth remarking that US work has tended to find greater elasticity values and the
recent econometric work on the UK broadband market has actually found that own
price elagticity is increasingly elastic over time; Table 8 give a brief review of recent
results. To sum up, it can be argued that a the present time, there are not yet strong
grounds for finding REM for the BB residential market either.

Table8 here

Overall, the above analysis suggests that the parameter values used by Oftel in its
market assessments have tended to be rather extreme - both too high for the cos to
price ratio, and too inelastic for demand. This combination increases the likelihood, as
discussed above, of a finding of an overly narrow market (REM) based on broadband

internet access alone - and hence of making a Type 1 error.

The principal error in Oftel’ s [2003€] application of critical sales loss in the above lies
in the emphasis on substitution effects rather than the overall effects following a price
increase. That is, market boundary assessments are based on a partial assessment of

price constraining impacts.*® In this assessment, the regulator argues that the own

the basis of theregulation of network services across the PSTN for example.

'3 This may be judged from the following quotes from Oftel [2003¢]:

-‘own elasticity figures are not strictly appropriate for the process of market definition as they include
income effects, which are not possible to isolate. In defining markets, it isthe substitution effect that is
of interest’. ‘However, 11% of consumers switching away is likely to be an overestimation on two
main counts....Firgly, the data may include some income effects (fn4) which, given the current data,
the director is unable to exclude. As explained above, for the purposes of market definition it is
substitution effects that are of interest...” whilst Oftel [2003¢] footnote 4 (referred to above) continues
‘.....In assessing the extent of switching in responseto a price rise for the purposes of market definition,
the director isonly interested in the substitution effect of the price rise, not the income effect.’

Thisview, focusing exclusively on substitution to related services, is clearly inconsistent with
the use of the HMT (as explained in this paper) — and Oftel does approve the HMT methodology; for

example, in the Explanatory Statement and Notification (Oftel [2003, Dec.]) at paragraph 2.11,
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price elagticity is not of relevance to the application of the HMT. This however is

clearly not the case as shown above.

Multi-Service Testing

Table 6 makes clear that, given the survey information gathered by the NRA, nothing
can be said about | SDN/leased Lines or about metered narrowband services. Naturaly,
it would have been preferable if the surveys had been designed to gain a more

complete range of information, along the lines identified in Table 1. However, some
investigation of results for BB and uNB is possible, and this is of some interest, given
that, for residential customers, BB is marginal whilst uNB is not a REM under the
single service tests. To undertake the test, we need market shares and assessments of
mark-ups. Market share evidence at the time of the Survey is available from Oftel, in
terms of the percentage of households; around 10% of households have BB and 50%
have NB,* whilst prices in 2003 were around £25 p.a. for BB (Oftel [2003e, p. 158])
and £13-17 for uNB (Oftel [2003d, p. 71]). Using the midpoint of the latter range
(£15), this allows rough revenue shares to be calculated as™

R1=(25x0.1)/(25%0.1+15%x0.5) = 0.25

R2=(15x0.5)/(25%0.1+15x0.5) = 0.75

Table 9 gives some results for both single service and multi-service tests. In fact, as
indicated in the Table, on the existing figures, a sales response of 10.4% for BB
makes this a REM. However it was noted that the confidence interval was from 0.4-
20.4%. In fact, for any sales response greater than 12.5%, BB is hot a REM under the

“The concept of the hypothetical monopoly test’ is a useful tool to identify close demand side
and supply side substitutes. A product is considered to congtitute a separate market if a
hypothetical monopoly supplier could impose a small but significant, non-transitory price
increase (SSNIP) above the competitive level without losing sales to such a degree asto make
this unprofitable. If such a pricerise would be unprofitable, because consumers would switch
to other products or because suppliers of other products would begin to compete with the
monopolist, then the market definition should be expanded to include the substitute
products.”

The Ofcom [2004a] final determination (despite submissions detailing the conceptual errors described
in this paper) sticksto the Oftel [2003a-f] original position, as detailed above.

14 See website http://146.101.202.226/legacy _regul ators/oftel

[oftel _internet_broadband _brief/?a=87101#9

!> Note that only relative shares arerequired in order to compute the measure A‘,l ,asonly thesign
matters, not the absolute figure.
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HMT. To see this, note that MC,/ p, =0.3 implies a mark-up m =1-0.3=0.7, s0
from (9), S, =-100a/(m +a)=-10/0.8=-125% , or to put it the other way,

A%y =0 whenS, =-12.5% . Suppose that this was the case — that S, =-12.5%.

Then it becomes of interest to ask whether the two services combined constitute a
REM under the HMT. Clearly from the Table, this is not the case. Setting out the
calculation makes clear why this is the case: taking m =m, =0.7 as above, so that

(m +a)/100a =0.08 when @ = 0.1, then from (10),

A, =0.25(1+0.08% (-12.5+3.72))
+0.75(1+0.08x(15.73-38.2)) = -0.524

Clearly, the cross price effects help to draw the services into the same market, but the
key feature is that UNB has very elastic demand; the own price effect on this service
swamps the contributions of the cross price effects and renders the price increase

across the two services unprofitable.

The above calculation illustrates the fact that it is erroneous to focus on cross price
effects (and ignore own price effects) when deciding on whether services are in the
same market or not (and the UK NRA , whilst subscribing to the HMT methodology,
continues to emphasise cross price effects rather than own price effects; see Ofcom
[2004, e.g. para. 2.70]).

In practice, there has been no explicit testing of multiple services, although it is
possible to interpret some of the Oftel work as making an implicit multi-service tedt.
This occurs in the Oftel [2003e] market review for SMEs. Oftel note that 4% switch
to NB and 8% to “others’ and add 1%, an allocation of the “don’t knows’, to get a
figure of 13% as a sales loss. The 18% (plus an alocation of “don’t knows’) who
switch to ISDN/LL are explicitly ignored — Oftel’ s reasoning here is that ISDN/LL is
really another BB product. Unfortunately, this is an incoherent argument. If one puts
the two services together, one needs to have information on how individuals respond
when both services face the 10% increase in price. Clearly the 18% who switch to

ISDN/LL would be unlikely to do o if that service also had an increase in price; some
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might, but most would either stay with BB or choose one of the other alternatives.™
The problem is that the survey does not reveal the relevant information. No questions
have been posed to ISDN/LL customer as to their responses to a price increase, yet
this is clearly necessary if one is to draw any conclusions regarding this particular set
of market boundaries. The survey evidence marshalled so far allows conclusions only
regarding BB (excluding ISDN/LL) and/or uNB. Oftel’s analysis of the single
service “Broadband excluding ISDN” is incorrect simply because the assessed

switching % is incorrect.

To sum up, this section has examined the quantitative approach taken by the NRA to
market boundary assessment for UK internet services, and found several areas where
the analysis was problematic. It was noted that the survey evidence generated by the
NRA was rather incomplete and of variable quality (in terms of sample size and
degree of aggregation) and that there were various errors manifest in the analysis.
Whilst quantitative evidence is not the only evidence marshalled by the NRA in
reaching its determination of market boundaries, in so far as it is used, there isaclear
need to develop a more robust methodology along the lines developed in section 2
above.

5. CONCLUSIONS

NRASs appear in recent work to be trying to develop a more rigorous approach to the
assessment of market boundaries and subsequent assessment of dominance. This is
commendable; although recent practice has been criticised in this paper, it is
supportive of the aim toward marshalling more than merely impressionistic evidence
for market boundaries. However, an examination of recent practice by the UK
Telecoms regulator has identified a range of potential biases and errors in the
application of the HMT in market boundary assessment. While the information
requirements are clear enough, there are important issues and problems with market
boundary assessments which call for greater care in the structuring of such work.
Furthermore, where multi-service assessments need to be made, this must be reflected

in the design of the surveys (and likewise in econometric work if this route is taken).

18|t isalso an inconsistency on Oftel’s original definitions; Oftel originally ruled ISDN/LL out asa BB
service because it did not have the last of Oftel’ s three supposedly key characteristics (fast, >128k;
always on; simultaneous BB and voice telephony).
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In particular, the need is to assess consumer responses to a price increase for each of

the services under examination.

Whether deliberate or not, recent market assessment work has erred on the side of
drawing boundaries too tightly (and of hence potentially drawing conclusions for the
need for ex ante regulation where this is likely to be inappropriate). Oftel [2003a
f]/Ofcom [2004a] argued that both narrowband and broadband retail markets are
relevant economic markets in their own right. This paper has demonstrated that a
range of errors were committed in that analysis, and that unmetered narrowband is
amost certainly not a relevant market in its own right, whilst the evidence for the
broadband market is circumstantial at best.!” Putting to one side the possible
motivation that regulators may have for wanting to draw market boundaries as tightly
as possible (so giving them greater scope for interventionist activity™®) it would appear
that the errors committed in these reviews at least in part arose because the basic
principles for operationalising the hypothetical monopoly test are gill relatively
poorly understood by EU regulators. The aim of this paper has been to highlight
problems with recent market boundary assessments and to clarify procedures for

future work when a quantitative approach is being adopted.
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Table 1. Survey Evidencerequired for implementation of HMT

Responses - x; =% switching from servicei to service
Action d- Don't know | O (exit market) |1 2 ... n
Raise p Xig X0 Xy T X0
Raise p, | Xy X0 X T X0
Raise p; | Xy X3 X0 X0 X0
Raise p, | Xy X0 Xio Xio Xio

Table 2: CAL as afunction of the Cost-Price ratio for a Single Product

MC/P Ratio Critical Sales
L oss (%)
0 9.1
0.1 10.0
0.2 11.1
0.3 12.5
0.4 14.3
0.5 16.7
0.6 20.0
0.7 25.0
0.8 33.3
0.9 50.0
1.0 100.0

Table 3. Regulatory Decisions and Potential Errors

Z,<0

Z,>0

Z. <0 (H, false)
REM exists

Correct Decision
Regulator finds no REM

when REM does not exist.

Type2error
Regulator finds no REM
when REM exists

Z. >0 (H, true)
No REM

Typelerror
Regulator finds REM when
REM does not exist.

Correct Decison
Regulator finds REM when
REM exigts.
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Table 4: Ofcom Sales L oss Surveys - Consequences of a 10% Price Increase

Panel 1: Residential Consumers on Unmetered Narrowband

1 2 3 4 5 0
% % % Switch % %
Continue Switch  to to Other  Stop
to use toBB metered
PSTN PSTN
2003
2 | May 308 55 14 7 5 2 6 11
2003

Panel 2: Residential Consumers on Broadband (128K and above)

1 2 3 0 4
SampleSize % Continue % Switchto = % Switchto % %
touse BB unmetered metered NB  Stop  Don’'t Know
N[=]

1 |Feb 250 80 8 2 5 5
2003

2 | May 193 80 5 4 5 6
2003

3 | August 133 85 10 4
2003

2003

Panel 3: SM Eson Unmetered Narrowband

Sample
Size

1

%
Continue

2

%
Switch

to use toBB

PSTN

unmetered

% to
Switch | SDN/
to Leased
metered  Line
PSTN

%
Other

%
Stop

Pandl 4: SM Es Broadband (128K and above)

1 2 3 4 5 0]
Sample % % Switch % Switch % % % Stop
Size Continue to to ISDN/  Other
to use unmetered  metered LL
BB NB NB
1| Feb 153 55 8 1 17 - 8 11
2003
2 | May 196 71 2 16 7 - 4
2003
3 | August 244 63 4 18 8 - 7
2003
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Table5: Implied Sales Loss/Gain Figures

Panel 1: Residential Consumers on Unmetered Narrowband (response to price increase
in unmetered NB)

1 2 3 4 5 0
% change in% change in% change in% change to% Other % Stop
use of BB metered PSTN ISDN/LL
unmetered
PSTN
1 |Feb-03 -29.11 12.66 10.13 0.00 0.00 6.33
2 [May-03 -38.20 15.73 7.87 5.62 2.25 6.74

1 2 K 0

% changein % Switchto % Switchto % Stop
BB unmetered NB  metered NB

1 2 3 4 5 0

% change in% change in% change in% change t0% Other % Stop
use of BB metered PSTN ISDN/LL

unmetered

PSTN

Feb-03 -44.83 3.45 16.09 18.39 0.00 6.90

2 K 4 5 0

% changein % changein % changein = % ISDN/LL % Other % Stop
BB unmetered NB  metered NB
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Table6: Implied Resultsfrom latest Surveys

Panel 1: Internet Services— Residential - % sales loss/gain
Elasticities in parentheses

2 3

Price Change | BB . _UNB = mNB
1. Price increase in BB

2. Price increase in unmetered NB
3. Price Increase in metered NB

Panel 2: Internet Services— SMESs - %salesloss/gain
Elasticities in parentheses

Price Change

1. Priceincrease in BB (-3.23) (0.38) (0.05)
3.45 -44.83 16.09
2. Price increase in unmetered NB (0.34) (-4.48) (1.61)

3. Price Increase in metered NB ? ? ?
4. Price Increase in ISDN/LL ? ? ?

4
ISDN/LL

(1.93)
18.39
(1.84)




27

Table 7: Comparison of Critical Sales Loss (CSL) and Survey Switching Percentages
using latest survey evidence (latest of the surveys reported in tables 5.6)

Panel 1: Consumerson Unmetered Narrowband

MC/p Implied Critical
Sales Loss
14

1 | Oftel’'s (incorrect) Oftel 0.41-0.81 15-35
assessment assessment

2 | Actual SS% 38.2

3 | Actual SS% with 28.2-48.2 Our assessment 0.3 125
+ 10% confidence (0.1-0.9) (10-14)
interval

Panel 2: SM Eson Unmetered Narrowband

MC/p Implied Critical
Sales Loss
3

1 | Oftel’s (incorrect) Oftel 0.41-0.62 15-21
assessment assessment

2 | Actual SS% 44.8

3 | Actual SS% with 34.8-54.8 Our assessment 0.3 125
+ 10% confidence (0.1-0.9) (10-14)
interval

Panel 3: Consumers on Broadband (128K and above)

% Sales loss MCl/p Implied Critical
Sales Loss
1 | Oftel assessment 10.4 Oftel 0.38-0.58 14-19
assessment
2 | Actual SS% 10.4
3 | Actual SS% with 0.4-20.4 Our assessment 0.3 12.5
+ 10% confidence (0.1-0.9) (10-14)
interval

Pandl 4: SMEs Broadband (128K and above)

Implied Critical
Sales Loss
13

1 | Oftel  (incorrect) Oftel 0.41-0.62 15-21
assessment assessment

2 | Actual SS% 32.3

3 | Actual SS% with 23.3-43.3 0.3 12.5
+ 10% confidence Our assessment | (0.1-0.4) (10-14)

interval
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Table 8: Egimates of Broadband Own Price Elasticity

Source Derivation Elasticity
Varian. (2001) The demand A study of 70 (US) volunteers -2.0
for Bandwidth: evidence form | able to choose from a range of (128Kbit service)
the Index Project, mimeo, bandwidths within a budget.
University of California,
Berkeley.
Rappaport €. a. (2002) A sample survey of 20000 (US) -1.49 (copper)
Residential demand for access | households carried out in -1.46 (cable)
to the Internet. In Madden, G. | January to March 2000. '
(Ed.), International Handbook
of Telecommunications
Economics, Volume | 1.
Crandall et. al. (2002) The Survey data on 7000 (US) -1.18 (copper)
empirical case against respondents for the 4™ quarter of 1.22 (cabl
asymmetric regulation of 2000 and 1% quarter of 2001. -1.22 (cable)
broadband internet access,
Berkeley Technology Law
Journal 17:3
Ofcom (2003). Consumers use | UK Surveys conducted in -1.6 (Feb 03)
of Internet Oftel residential February, May and August 2003 -1.52 (May 03)
survey. Available at - respectively of 250, 193 and 133 '
www.ofcom.gov.uk broadband users, including -1.1 (Aug 03)
responses to the impact of a
hypothetical increase in prices.
Nankervis (2003). Advertising | Econometric modelling of -2.2 (copper)

and price elagticities of ADSL
acCess.

monthly time series data, April

2001 to January 2003 (UK).

Table9: BB and uNB Residential Market HMTs

S, = -10.42%  -14%
a (%) = 10% 10%
Al (BB) 0.0416 0.0
A (uNB) 1542 -1.542
Al (Both) 0482 -0.524
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Figure 1: Profitability of PriceIncreaseas a function of MG/p; and S;;

MC/p;
A C| pl
1 SO
Bias Ly =
Profitable J
True
Unprofitable
- >
Si, Sales Loss 1 (100%)

1+a



