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Abstract

This paper explores competition in the post 1996 long distance telephony market by
employing an unusually detailed original data set. New evidence of third degree price
discrimination is found with rural, low income, and Native American customer groups
facing higher prices. Results indicate that individuals who are less willing to switch
carriers frequently pay significantly higher prices. A multi-dimensional mixture model is
used to characterize switching behavior anddisignificant heterogeneity in subscriber
switching costs. The model provides insight into price differential ranges supporting
resale firm survival. These findings can be useful for determining optimal firm response
as well as optimal telecommunications market policy. 104
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Introduction

Since 1984, AT&T’s market share of long distance telephony has decreased from 90.1% to
37.9%. This dramatic decrease in market share has gone hand in hand with antitrust legislation
and the resulting competitive opposition of smaller, new entrants. Entrants are essential for
checking the behavior of an incumbent — often by providing lower priced alternatives.
Consequently, it is in the interest of policy makers to sustain the presence of these new
contributors. This paper examines the competitive strategy of price discrimination which may
enhance the sustaining power of new entrants in the current long distance telephony market.
Using an unusually detailed original data set, this paper uncovers new evidence of third degree
price discrimination. Because disincentives to switch carriers provide market power that
complicates competitive action, this paper also models heterogeneous switching costs for
subscribers. Characterizing heterogeneous switching costs across subscribers enables better
understanding of the shape of market power in the industry and better determination of the
effect of different price discriminatory policies.

Firm strategy has evolved within the new environment of long distance telephony resulting
from the 1996 Telecommunications Act. Through this legislation, new entrants can purchase
facilities, lease lines or facilities, and purchase resalable voice minutes for a reasonable
wholesale cost (both in practice as well as on paper). The resulting reduction in cost of capital
lowers barriers to entry. The subsequent ease of market entry following the 1996 legislation
paved the way for many new entrants, including a certain interesting subset of aggressive new
firms. This subset makes up what I call the competitive resale fringe. These resellers lease time
from other carriers’ networks for resale on the retail market. Fairly insignificant seven years
ago, resale firms have become a major influence in increasing competition within the market.
The new environment has been unusually favorable for new entrants — at least for the short
term. Even though both consumer price and wholesale cost of long distance service are
temporarily declining, retail prices have been sticky and have decreased at a slower rate. This
unique combination of circumstances has provided a convenient disguise for certain
competitive strategies.

One of those strategies which has enabled resale firms to compete so effectively in the
current market is price discrimination. This paper finds new evidence of price discrimination.
This study explains findings that may only be uncovered by utilizing a data set that contains
individual prices, costs, and a large number of observations. An original detailed proprietary
data set from an unnamed company is used. The company data set contains retail price, cost,
and consumer characteristics for each and every phone call from over 180,000 customers
during 1998 to 2000. Zip Code census data are added to enhance demographic
characterization. Price dispersion is analyzed in a heteroskedastic-consistent fixed effects
model against subscriber demographics, while accounting for cost effects, time effects, and
individual credit records. Results indicate that price variation is partially due to customer
demographics, such as income and location, and therefore imply third degree price
discrimination. Interviews with firm management corroborate the empirical results by
explaining that the long distance resale segment has a well-established mechanism for price
discrimination among prospective subscribers. Here, sales agents telemarket. They offer
different prices based not only upon location demographics, but also upon answers given to
telemarketing questions (including willingness to pay, negotiation skills, and ability to search
for alternative carriers).



Once the customer is signed up, switching costs discourage subscribers from leaving, even
as market-wide prices decrease. In an environment of decreasing costs, it is unnecessary to
raise prices for tenured subscribers in order to create price discrimination. Carriers need only
offer prospective subscribers a lower price (while sustaining stable price levels for old
subscribers). In addition, because small resale firms have a lower profile than do major
carriers, resale subscribers are generally less informed about their carrier’s pricing than are
subscribers of major carriers. This circumstance gives resale firms an advantage for price
discrimination. As a result, price discrimination is an important strategy contributing to a small
resale firm’s ability to extract the profits necessary to stay in business and to compete
effectively against the much larger incumbents.

The literature on the telecommunications market is extensive. However, literature on price
discrimination within telephony is somewhat sparse. A handful of papers discuss nonlinear
tariffs (sometimes considered a means of second degree price discrimination). These papers
include: Bousquet and Ivaldi [1997], and Wilson [1993]. The latter provides a good review of
nonlinear pricing theory. Nonlinear tariffs describe a pricing structure where per-unit price is
dependent upon quantity purchased. A large number of telephone companies employ nonlinear
tariffs by charging a monthly service fee, a call connection fee, and a per minute rate for calls.
Another portion of the literature discusses non-price discrimination. This literature includes:
Weisman and Williams [2001], and Weisman and Kang [2001]. These papers cover
discrimination of upstream monopoly firms, and of RBOCs (Regional Bell Operating
Companies) entering the long distance market within their own local region. Third degree price
discrimination at the retail level of the telephony market, however, has not, to my knowledge,
been studied. The model I ultimately employ to capture third degree price discrimination in the
telephony market draws from price discrimination models of other industries (such as Scott
Morton et al. [2002]).

The effectiveness of price discrimination in providing firm profits is partially determined
by the firm’s environment of customer switching behavior. To better understand the benefits of
the price discrimination strategy on the participating firm, this paper develops a model of
subscriber switching behavior. Each individual subscriber’s departure is used to predict the
price differential necessary to lure subscribers away, or alternatively, to prevent subscribers
from leaving (given subscriber specific cost factors, demographics, and credit history).
Subscribers optimize each period as both market-wide costs and market-wide prices change. |
develop a method to account for the effects of price differentials in various sectors of the
telephony market (knowing that some subscribers will look to premium prices, like AT&T’s,
as a possible alternative, while other subscribers will look to other small resale firm prices as
possible alternatives). Since I observe subscriber movement to and from the observed firm, but
do not observe specific originations or destinations of subscribers, I adapt the likelihood
framework to optimize over the binary actions I do observe. The model has the unique
advantage of being able to focus more on time-specific price differentials, rather than being
constrained to assume a parametric function in order to characterize expected change in the
environment. This time flexibility feature is important for the long distance telephony market,
where cost and relative price velocity are quite volatile. In addition, this framework allows for
more facile forecasting in a market with environmental volatility. More accurate forecasting
can enable both better public policy analysis and more effective individual firm response.

Switching cost heterogeneity among subscribers is also captured. Here the paper introduces
mixture into the model. I begin by modeling consumers as one of two types: (1) a subscriber
with low switching costs or (2) a subscriber with high switching costs. Two separate sets of



parameters are recovered, as well as the distribution probabilities.

There is a literature on switching behavior in telecommunications markets. A couple of
papers, Galbi [2001], and Gans et al. [2001], model switching behavior for local phone
choices. Miravete [2003] examines consumer choice and switching between nonlinear and flat
rates in an experimental 1986 local Kentucky market. Knittel [2001] discusses pre-1996
switching among long distance carriers. Moshkin and Shachar [2000] differentiates between
switching and searching costs in television programming. Klemperer[1995] is a helpful theory
paper on competition and switching. Rysman [2002] provides a good survey of the economics
of network industries.

My paper utilizes a utility structure consistent with the literature. Seminal papers in this
area include: McFadden [1973, 1976, 1978], and Domencich and McFadden [1975]. Amemiya
[1981] is good survey article on qualitative choice models. Berry [1994] and BLP [1995] also
provide insight. My paper also draws on previous uses of mixture models in the literature. One
of the earliest papers accounting for unobserved heterogeneity is Blumen et al. [1955].
Numerous papers have utilized mixing models since. Lancaster [1990] provides a useful
development of the theory.

The remainder of this paper is organized as follows. Section two explains the data and
descriptive statistics. The price discrimination model, results and discussion can be found in
section three. The consumer switching behavior model, empirical implementation, results and
discussion can be found in section four. Section five concludes.

Data

Data Set Description

The primary data source comes from an undisclosed resale firm headquartered in
California. This data reports the actions of subscribers during a 30 month period. The data
shows when the customer subscribes and if, or when, that customer switches to another firm.
The data lists each phone call that each consumer places down to the exact origination number
and termination number. Each phone number provides information on origination and
termination country, city, npa code, and lata code. Such location classification will allow
studies to separate effects by country and type of long distance connection. Specific
information on each phone call length, as well as the exact time the phone call originated and
the phone call terminated, is also provided. Finally, the data includes detailed financial
information on each phone call. Retail price, marginal cost, and length of each call are
reported.

The firm also provides some consumer characteristics. These consumer characteristics are
observed by the firm before it offers a price to the targeted consumer. These consumer specific
descriptors include measures such as: expected estimated monthly usage, an identifier for
language translation operator usage, and an identifier for whether the subscriber is a credit risk.
Such information provides some classification for the carrier’s consumers. The firm data
includes customer specific information as well as each customer placed phone call that occurs
during the period of July 1998 to December 2000.

I also utilize additional consumer descriptor information found in the 1990 US Census. The
firm data gives the street address of each subscriber. The subscriber’s zip code is then matched
with the characteristic descriptors found in the 1990 US Census. Through this added data,
subscriber characteristics can be further defined. Additional demographic characterization



takes place in the following dimensions: median income, education, race, being over 60 years
of age, rural location, home ownership, and foreign birth. Incorporating information on these
demographics allows testing for specific types of firm price discrimination.

While the data provides insight at an unusually detailed level, one concern is that
information has been obtained from only one firm. Understanding the limitations of this partial
view and selection bias, I have compared the demographics of customers (zip codes) of the
observed carrier to the demographics over the entire US population. Median measures can be
found in Figure 1 in the Appendix.

Figure 1 shows that the US population demographic make-up is similar to the observed
population demographic make-up of the sample. "Median Income", "Rural", "Highly Mobile",
and "Foreign Born" are close in value between the two populations. There are a few more
individuals likely to be over 60 years of age in the observed firm population. However, the
greatest differentiation lies within the percentage of individuals likely to rent housing.
Individuals who subscribe to the observed firm appear to be more likely to rent. It is logical
that those more likely to rent housing would be selected into the observed firm pool. Those
who rent also move residences more frequently. Moving residences makes an individual more
likely to switch telephone carriers and, therefore, more likely to be a part of the observed
sample.

In addition to incorporating local demographics, I include information that is useful for
determining movement of prices of alternative competitive firms. To approximate a measure
for competitor prices, I construct two separate benchmarks. The first benchmark consists of a
representative high volume plan offered by AT&T. Here I track per minute rates as well as
fixed monthly charges for long distance calls terminating in each state or country. This first
benchmark represents the general movement of major carrier long distance rates.

The second benchmark consists of wholesale costs for long distance calls. Here I track the
per minute marginal cost to resellers for long distance calls terminating in each state or
country. Because wholesale costs are essentially homogeneous across the industry, this second
benchmark represents the general movement of discount resale carrier prices over time.

Descriptive Statistics

The environment and behavior of the observed firm change throughout the sample period.
Wholesale costs and resale prices decrease over time. In the resale segment, wholesale costs
decline more rapidly than have resale prices. Figure 3 in the Appendix shows these declines.
They also show disproportionate rates of decline. Figure 3 maps wholesale cost for evening
calls to Japan during the month of July over the sample period (from July of 1998 to December
of 2000). The cost decline can best be seen comparing year to year as is done here. With 1998
setting the benchmark, I measure wholesale price movement in each of the next two years.
There is a decrease in median wholesale cost (from 22 cents/minute to 10 cents/minute) in the
first year (July 1998 to July 1999). The decrease continues into year 2000, but at a reduced rate
(from 10 cents/minute to 7 cents/minute). Both movements are large. However, the difference
in their magnitude is significant. This volatility in the velocity of cost movement suggests there
is a value to modeling costs so that they account for variable stochastic downturns in cost
structure. Section three develops a model which allows for this kind of volatile movement.

Though both consumer price and wholesale cost of long distance service are declining,
prices have been sticky and have decreased at a slower rate than wholesale costs. This
differential in the rate of decrease between prices and costs seems to be driven by
management’s choice to pass on decreases in costs only discriminatively and incompletely to



their retail consumers. Figure 4 in the Appendix shows the decrease in retail price over time for
the same group of evening calls to Japan during the month of July over the sample period
(from July of 1998 to December of 2000). Again the 1998 figure sets the benchmark to
compare yearly movement. Similar to wholesale costs, retail prices decrease in both years.
However, retail prices decrease less dramatically overall (from 25 cents/minute to 16
cents/minute during the first year and from 16 cents/minute to 13 cents/minute during the
second year). Another difference in retail price movement, as opposed to wholesale cost
movement, is that variation increases much more significantly over time. We start at almost a
homogeneous retail price in 1998 and end with much larger variation by 2000. This increase in
variation over time may result from a firm’s employing a particular method of effective price
discrimination. The change in variation over time signals a possible need to account for
heteroskedasticity in the price dispersion model.

Percentage markup movement over time is shown in Figure 5 in the Appendix. Median
markup increases over time. This trend results from cost decreasing at a more rapid rate than
price over time. Figure 5 describes the upward movement in percentage markup for customers
during month of July over the sample period of July 1998 to December 2000. During the first
year (comparing July 1998 to July 1999), median markup increases from 12% to 47%. During
the second year (comparing July 1999 to July 2000), median markup increases from 47% to
57%. Not only does median markup increase over time, but markup (excluding one small set of
outliers in 1998) also gains in variation over time. This increase in variation of markup is due
to an increase in price variation, while cost variation increases to a lesser degree.

Markup also varies quite a bit based upon the country in which each call is terminated.
Figure 6 in the Appendix shows the average percentage markup for each of 14 most frequently
called countries. Figure 6 describes the movement in cross-country markups for customers
during the month of July over the sample period of July 1998 to December 2000. Such
significant variation in average markup per country, in each period, could indicate that
competitiveness for some country markets differ. For example, it may be that the company
targets service to specific country markets (like Mexico which is a popular call destination and
a country for which there are an unusually large number of charges yielding negative
markups). This kind of activity would drive down the observed retail price for certain market
destinations. Additionally, it could be that the company takes advantage of the bundled nature
of their product. A firm might offer a good rate for calls to certain frequently called countries,
yet offer very high markups on other less frequently called countries. A firm might follow this
policy because callers to the less frequently called countries may be less likely to have
information on lower rates. Such differentiation in markups over the portfolio of each
individual caller provides the firm with two major advantages. First, it provides the carrier with
higher returns. Second, it provides the ability to advertise a low, competitive price for
specifically desired countries.

Average percentage markups generally increase in magnitude. The median of the average
country markups increases from 17% to 34% (comparing July 1998 to July 1999) in the first
year, and from 34% to 53% in the second year (comparing July 1999 to July 2000). This type
of movement indicates that over time, as costs decrease (and a number of consumers fail to
switch), profits increase as the firm is able to extract further rents. Figures 8 and 9 in the
Appendix show the juxtaposed movement of volume, retail prices, and markups for evening
calls to Japan as well as a pooled example. It is clear that each country provides unique market
movement and volatility. However, one thing that is generally common between them all is the
overall direction of movement: (1) decreasing retail prices, (2) increasing volumes, and (3)



Switching Behavior

As seen in section three, willingness to switch carriers frequently has the largest effect on
the specific price paid by an individual customer. Once the customer is signed up, switching
costs discourage subscribers from leaving, even as market-wide prices decrease. In an
environment of decreasing costs, it is unnecessary to raise prices for tenured subscribers in
order to create price discrimination. Carriers need only to offer prospective subscribers a lower
price (while sustaining stable price levels for old subscribers). In addition, because small resale
firms have a lower profile than do major carriers, resale firm prices are generally less
well-known. This circumstance gives resale firms an advantage in price discrimination. As a
result, price discrimination, coupled with variability in consumer switching behavior, is an
important contributor to a small resale firm’s ability to extract the profits necessary to stay in
business and to compete effectively against the much larger incumbents.

The literature on consumer switching costs (such as Klemperer [1995]) traditionally
supports the idea that switching costs are widespread and result in welfare losses. The
literature also suggests that consumer switching costs can discourage new entry and thereby
reduce competitiveness in the market. The long distance telephony market, however, has
become an unusual case. Due to evolving segmentation in the market, certain firm groups face
drastically different cost structures and different levels of information transparency. Price
discrimination, coupled with significant consumer switching costs, in most equitable situations,
inhibits entry. This effect occurs because incumbents can raise prices for some and lower
prices for others to effectively compete with new entrants. In the long distance telephone
industry, however, price discrimination can be applied more dramatically in some segments
than in others. Small resale firms do not have the same publicity as other firms, and, as a result,
consumer information on their pricing structure is limited. Consequently, using price
discrimination to effectively capture heterogeneous switching costs rents from customers
provides a benefit for small, new resale firms.

To better understand the coupled effects of price discrimination and switching costs in the
unusually segmented long distance telephone industry, this paper develops a model of
subscriber switching behavior. Each individual subscriber’s departure is used to predict the
price differential necessary to lure subscribers away, or alternatively, to prevent subscribers
from leaving (given subscriber specific cost factors, demographics, and credit history).
Subscribers optimize each period as both market-wide costs and market-wide prices change. |
develop a method to account for the effects of separate price differentials in various sectors of
the telephony market (knowing that some subscribers would look to premium prices, like
AT&T’s, as a possible alternative, while other subscribers would look to other small resale
firm prices as possible alternatives). Since I observe subscriber movement to and from the
observed firm, but do not observe specific originations or destinations of subscribers, I adapt
the likelihood framework to optimize over the binary actions I do observe. The model has the
unique advantage of being able to focus more on time-specific cost differentials, rather than
being constrained to assume a parametric function to characterize expected change in the
environment. This time flexibility feature is important for the long distance telephony market,
where cost and relative price velocity are quite volatile. In addition, this framework allows for
more facile forecasting in a market with environmental volatility. More accurate forecasting
can enable both better public policy analysis and more effective individual firm response.

Switching cost heterogeneity among subscribers is captured through a mixture model. I



begin by modeling consumers as one of two types: (1) a subscriber with low switching costs or
(2) a subscriber with high switching costs. Two separate sets of parameters are recovered, as
well as the distribution probabilities.

Insight into consumer switching behavior can help answer key questions about customer
choices. This study allows for insight into consumer switching related questions, such as: (1)
How price sensitive are customers?, (2) How do customers inherently differ (apart from
observed exogenous characteristics)?, and (3) What individual characteristics make a customer
more likely to stay with the carrier?

Heterogeneous Switching Costs: Facilitator of Price
Discrimination

If frequent switching allows consumers to obtain lower prices, why doesn’t every customer
switch periodically? Primarily, because there are costs associated with switching, and these
switching costs vary over individuals. First, there is a transaction cost incurred when
switching. Transaction costs include: (1) time spent with the telemarketer agreeing on service
and price, (2) time spent arranging for and hosting an in-house visit with the new carrier if
equipment needs to be installed, and (3) time spent waiting for the new service to take effect.
Second, there is uncertainty about the quality of the new firm. Some firms may have superior
or unique customer service. This customer service is only evident after a customer subscribes.
The cost of this uncertainty varies over individuals. Some customers are quite risk averse while
others consider it less significant to take a chance on a new firm. The result of this force adds
to the heterogeneity in switching costs across individuals. Finally, there is a cost (albeit quite
small for some) associated with learning to use a new long distance telephone system. Some
customers are concerned about learning a new billing system or a new method of dialing the
phone to reach the call’s destination. However, others find learning a new method of use to be
either interesting or insignificant. Whatever the reason, each individual has a personal cost
associated with switching carriers.

The firm data reveals that there is a large variation in how long subscribers stay with the
company. However, there seems to be a fairly low average length of stay within the company.
This low average length of stay is intuitive considering the selection of the observed firm’s
customers. The observed firm is very competitive and small; it draws heavily from individuals
who are willing to switch to less well-known firms to save on price. The percentage of
subscribers staying over a given number of months (broken down by those subscribing in any
of the first seven months) is listed in Table 4 in the Appendix.

As can be seen in Table 4, average length of stay with the carrier is around ten months. In
addition, only approximately 30% of subscribers stay with the firm over a year. These length
of stay figures indicate that there is unusually high switching among subscribers of the
observed firm. Such figures are expected given the selection process.

The observed firm seems to reward individuals for switching more frequently. Consumer
prices stay steady as long as the consumer continues subscribing to the same company and
does not call to negotiate a new price. As soon as the consumer switches or negotiates, his new
price portfolio (on average) will move toward the market level. Over the observed period,
market prices have decreased. An overview of the firm data in Figure 2 in the Appendix shows
the relationship between price paid and month subscribed (most recent switching period).
Figure 2 depicts the median charge per minute (on evening calls to Japan during September
2000) for four separate groups. The first group contains those who subscribed in May 1997



(having tenure of three years and four months). The second group includes those who
subscribed in May 1998 (having tenure of two years and four months). The third group
includes those who subscribed in May 1999 (having 16 months of tenure). Finally, the fourth
group contains those who subscribed in May 2000 (having only four months of tenure). The
figure shows an uneven yet marked increase in price with consumer tenure.

Consumer Switching Behavior Model

The price discrimination results indicate that differentiation in switching behavior is the
leading facilitator of price discrimination. This section models switching behavior in an effort
to more specifically capture the switching cost heterogeneity across consumers and understand
the factors behind consumer decisions to switch carriers. By understanding more about
switching cost heterogeneity and consumer switching behavior, one can better determine the
nature of potential market power in serving the observed demographic. More specifically,
modeling switching behavior can shed light on three major areas. First, the switching model
can determine the degree of customer loyalty over the population of consumers. Second, the
switching model can measure price sensitivity in the market. Finally, the switching model can
characterize how preferences vary over consumers.

Modeling of switching behavior is initiated by characterizing an environment of price
dispersion leading to the corresponding choice of consumers to stay with or leave their current
carrier. I represent the cost environment with the same properties as are seen in the data.
Resale firms face a somewhat homogeneous cost structure. Over the period of the data, these
somewhat homogeneous costs decrease sporadically, but do not increase at any point.
Consequently, I represent costs as monotonically decreasing, but do not attempt to provide full
parametric form. Again patterning after the data, I also model prices as monotonically
decreasing. Prices, however, are not expected to decrease as quickly or as uniformly as costs.

A mixture model is chosen to represent departure decisions of subscribers as they depart
from the observed carrier. The mixture model varies in two different dimensions. First, the
mixture model characterizes heterogeneity in switching costs among subscribers (or subscriber
types). Second, individual value of premium carriers is specified as A;. A; represents the value
specific to each individual (or consumer type) of using a premium carrier such as AT&T,
MCI-Wroldcom, or Sprint. Heterogeneity is introduced into the model, knowing that some
subscribers will look to premium options (like AT&T) as possible alternatives, while other
subscribers will look to other small resale firms as possible alternatives. Switching behavior
thereby takes a form conditional on both individual switching costs and individual preference
for a premium carrier. The specification combines the portion of these two components that
cannot be accounted for by the demographic or pricing data.

Departure decisions are specified as: D( X | 1;,71:,60 ). Where 4;,7;, and 6 represent the
parameters and X contains data on price differentials and demographics. Departure decisions
are observed in each monthly period in the sample. The switching costs section of this paper
develops an empirical form for these departure probabilities.

One difficulty in valuing price alternatives in the market is that a near infinite number of
alternatives exist. Over 700 companies report to the FCC as long distance telephony carriers.
Many more are expected to exist. Each firm, then, offers numerous different plans — each
providing a different bundling of goods (priced uniquely to each customer). To approximate
movement in the distinct markets of premium carriers and competitive carriers, | create an
index (or approximate average), providing a benchmark for price movement in each area.
Deviations from the mean resulting from unexpected advertisements and promotions are



accounted for in the error term.

A second difficulty arises from the nature of the data. Though the micro level data has the
benefit of being very detailed in describing each individual call, it unfortunately only contains
observations from within a single firm. When a subscriber’s decision to leave is observed, the
data does not contain information about the firm to which the subscriber is switching. This lack
of information is unfortunate because the final destination of the switching customer has
significant implications for price sensitivity and individual preferences. To make up for this
information gap in the firm data, I exploit information on price movement among high end
carriers vs. competitive smaller carriers to infer more precisely why each consumer leaves. I
develop an indexing method. Here, each index (premium and competitive) is included and
given different weight in determining decisions to leave based on individual consumer type.
Each consumer type is described by both switching propensity and preference for premium
carrier quality. It is then possible to employ a binary logit form, yet still account for alternative
price movement — each encouraging its own separate destination after a customer leaves the
carrier.

Consumer Preference Structure

The model starts by utilizing a traditional McFadden utility structure in which individual
utility is a function of prices and characteristics. This utility function can then be broken down
into a mean component and a random component.

U?t = V,'[(fo) + 8?,

The random component varies over individuals and is unobserved by consumers, firms, and
the econometrician. €} captures the specific idiosyncratic utility of carrier, 0, for individual, i,
during period, t. This idiosyncratic utility is likely to stem from idiosyncratic price differences
which vary from the industry segment quality adjusted price indexes.

Here, fy contains prices, firm characteristics, and consumer characteristics associated with
a particular carrier, fy. 1 indicates the subscriber, while t indexes the month, and 0 indexes the
firm.

I identify the baseline or mean valuation function of staying with the given carrier as:

V(fo) = =BG(Ppoir, voir) + OoA

Here, p represents the impact of price on valuation of the carrier to the subscriber. The po;
vector represents the price portfolio offered by firm, 0, to individual, 1, during time, t. The v,
vector represents the volume schedule individual, 1, purchases from firm, 0, during time, t. The
function, G, calculates price effects that the consumer likely observes and utilizes to make
switching decisions. For example, a price effect may encompass total monthly charge from the
previous period or the per minute price of the country called most often in the previous period.

0o is an indicator of firm quality. 6 takes on the value of "1" if the firm is a premium
carrier and takes on the value of "0" when the firm is a non-premium or competitive carrier. A,
is the value of premium quality for individual, i. A; takes on one of two values (each value
representing a consumer type). The higher value represents the common worth of well-known
premium carriers such as AT&T and MCI-Worldcom. The lower value is associated with
discount carriers (including resale firms like the one represented in the data). Each value
represents the utility of a different type of consumer. Over the observed offers, price varies
over individuals, while A; shifts the distribution for all subscribers. A mixture model is used to
identify the upper and lower values for A;, as well as the probability that a subscriber can be
characterized as having a high or low appreciation of high quality carriers.

Pr(di = 1) = pa,



Pr(A; = 1) = 1 - py,

A, A, and p;, are each determined within the likelihood function. Consequently, I am able
to uncover both the variation in subscriber appreciation value of alternative premium carriers,
as well as the probability of observing each type in the distribution.

Switching Costs

Offers from the external market trigger decisions of subscribers to leave their carrier. Each
period, the subscriber receives offers and decides whether or not to accept or reject. This
framework is similar to a search model, but differs in that it assumes that offers arrive
exogenously. These offers reflect advertisements, mailings, recommendations from friends,
and most appropriately, telemarketing. Each offer is comprised of both a draw of quality, 6,
and price portfolio, poi.

An offer, f1, is rejected iff:

U(fy) + SC; > U(f))

Here, the offer, fi, is accepted only if its utility exceeds the cost of switching, SC;, in
addition to the utility of the current firm, U(fy). Under this specification, the new prospective
firm must overcome the switching cost for the specific individual customer in order for the
subscriber to break the relationship with the existing carrier.

Switching costs are characterized as the combination of demographic effects and the
unobserved individual willingness to switch, ;.

SC; = ni + Xo

where
Xa = ailnc; + axLang; + a3060i + asRural; + asOwn; + acEstUsage; + a7Credit; + agRace; +

As part of switching costs, race includes information on the percentage of Native
Americans, African Americans, Hispanic Americans and Asian Americans living in the
community. Likewise, education includes information on the percentage of individuals who
have no degree, and individuals who have only a high school degree or greater in the
community.

Each individual consumer has an inherent propensity for switching, ;. For simplicity, I
assume two distinct values, 1 and 77. These inherent propensities for switching define two

different types of consumers: consumers with lower aversion to switching and consumers with
higher aversion to switching. The model assumes that each subscriber type enters the
distribution with the following probabilities:

Pr(n; = n) = pu,

Pr(ni = ﬁ) =1 ~ Pu;

n, 7, and py, are each determined within the likelihood function. Consequently, I am able
to uncover both the difference in switching behavior over the two types of subscribers and the
probability of observing each type in the distribution.

Utility theory indicates that a consumer will choose alternative, 0, and stay with the current
carrier when:

U(f1) < U((fo) + SC;

or: g} — &) < V(fo) + SC; — V(f1) for 1+ 0

Implying that the subscriber will stay with the current carrier iff:

el — &) < —BG(poir, voir) + OoAi + i + Xa + PGP 1ir, viir) — 014

Now Pr(Subscriber Stays) is calculated using the value of a given offer:

PI‘[S,-IZ — Sg < —ﬁG(po,';,Vo,'[) + 90&,‘ +ni + Xa + ﬂG(pm,Vli,) — 91)“,']



or Pr[ Vi < —B(G(poir, voir) — G(P1ir, viir)) + (B0 — 01)A;i +1; + Xar]

=D(X|2:,1:,0)

Assuming that the errors are distributed iid Weibull, the difference between ¢/, and &,
generates a logit model for the Pr(Subscriber Stays).

Empirical Implementation of Switching Behavior
Model

In this section, the likelihood function of the transitional behavior of each subscriber is
formulated. In so doing, I estimate the difference between the utility of each subscriber staying
with their current provider and the utility of each subscriber leaving to some unknown
alternative. I assume that the utility of the subscriber staying with his carrier is a function of his
individual price and of his individual switching costs. To account for switching costs, I recover
individual effects. I include subscriber demographics at the individual level as a proxy for
individual fixed effects. By doing so, I uncover the difference in switching costs for separate
demographic groups. This estimation uncovers the effectiveness of the observed firm’s current
pricing strategy on obtaining partial monopoly rents.

The switching behavior individual likelihood for each period is defined as:

Lildi,ni = F(Xapl0, Ai,n:)7 x [1 = F(X B0, Ai )] 020

where yir =0 if 1 leaves in period t
yie = 1 if 1 stays in period t

because the difference between residuals has a logit distribution:

F(Xitﬂ‘e’ )’i’ nl) = e’”+eer2+e‘1

Here, m represents the utility of staying, n represents the utility of leaving and switching to
a premium long distance carrier, and p represents the utility of leaving and switching to
another discount carrier.

m = B'poir + B2, Vik-1poid] + SCi + 0o,

where 0 = 0 for the competitive observed firm.

* Note I allow:

SC; = n; + B*Inc; + B*Lang; + B>060; + B°Rural; + B”Own; + B3EstUsage; + B°Credit; +

As part of switching costs, race includes information on the percentage of Native
Americans, African Americans, Hispanic Americans and Asian Americans living in the
community. Likewise, education includes information on the percentage of individuals who
have no degree, and individuals who have only a high school degree or greater in the
community.

n=B'p e+ B2, vike-1paind] + 04l

where 64 = 1 for the premium index designated by "A".

p=B'pcir + B2, Vit 1pcir] + OcAi

where ¢ = 0 for the competitive index designated by "C".

and poix 1s the price for consumer 1 to call country k for one minute using the observed firm

P 4ike 18 the major carrier benchmark per minute price for a consumer i to call country k

Pcik 1s the discount carrier benchmark per minute price for a consumer to call country k

There are two different measures of price portfolio. The first measure, po;r;, is the price
paid to carrier, 0, by customer, 1, to call the country or state location that individual calls most.
The second measure, Y ; Viki-1Poiki 18 the entire monthly charge for individual, 1, by carrier, 0.




The final form of the likelihood function accounts for the mixture of four different
consumer types: (1) low value of premium quality and low switching costs, (2) high value of
premium quality and low switching costs, (3) low value of premium quality and high switching
costs, and (4) high value of premium quality and high switching costs.

H{YLL# =

papnl(d, n) + (1 = pa)pal(A, n) + pi(l = pp)L(L,77) + (1 = p2)(1 = py)L(A,7)

Switching Behavior Results

The results from the switching behavior estimation show that there are many contributors
to the switching decision. The exact values can be found in Table 3.

One of the largest negative effects is that of primary destination price. Primary destination
price signifies the per-minute rate for calling the individual’s own most frequently called
location. It is logical that individuals would compare prices from alternative carriers in regard
to the region they call most frequently. It follows from the results that as the current primary
destination price being paid relative to alternative primary destination prices increases, the
individual is more likely to switch away from the current carrier.

Income has a positive coefficient. This positive coefficient indicates that individuals are
more likely to stay longer if they are more likely to have a higher income. Hence, there is a
positive wealth effect. This is logical because prices tend to rise with consumer tenure. One
would expect a lower income individual to be more sensitive to rising relative prices and to
leave the current carrier more quickly in pursuit of a more price competitive alternative.

Estimated usage is the amount prospective subscribers state when asked by a carrier
representative how much they expect to spend monthly on their phone bill. As seen in Section
3, it is likely that the firm uses this figure to understand not only expected volume, but also
price insensitivity or greater willingness to spend on telephone service. The price insensitivity
or greater willingness to spend argument seems to provide a stronger influence for carrier
pricing. Like in the Price Discrimination Section, the results from this model seem to support
the price insensitivity or greater willingness to spend argument that individuals with higher
estimated usage are more likely to stay with the carrier as relative prices rise.

Unlike primary destination price, full monthly bill price comparisons do not have the same
large negative effect. The difference in the two pricing effects here suggests that while
individuals tend to compare prices for their primary destination region, they do not perform a
weighted comparison of all their monthly calls. Consequently, individuals may be unaware that
their full monthly bill may be lower with an alternative carrier. These findings may encourage
a carrier to offer more favorable rates to an individual’s known primary destination region
coupled with less favorable rates to all other destinations. It is possible to reconcile the positive
coefficient on monthly price as indicating that those that spend more on their month bill may
have lower price sensitivity or greater willingness to spend on telephone service (as was
suggested in the estimated usage results).

Education has a negative effect. As the amount of education for an individual increases in
probability, an individual is less likely to stay for a longer period of time. This effect is logical
because one would expect that the more information an individual has, the more likely the
individual is to switch carriers more frequently to obtain a more competitive price. An
individual with a higher education is assumed to be more likely to have better information.
Higher education may indicate better access to information technology, such as the internet,
and a better understanding and implementation of searching methods.



The effect of a subscriber utilizing a foreign language operator is actually negative. One
might expect that a subscriber utilizing a foreign language operator would value the current
carrier more highly since not all carriers provide good quality foreign language service.
However, there is an alternative argument. It is also often the case that individuals requiring a
foreign language operator are in close contact with other foreign speakers. These foreign
speakers are likely to be recent immigrants with family or friends abroad and interested in long
distance calling. Interacting in this kind of environment (with such a large number of
individuals following the development of market prices), should increase an individual’s
information. Consequently, individuals utilizing a foreign language operator are likely to have
better information and are more likely to switch more often in order to take advantage of
decreasing alternative relative prices.

As the probability of a certain race increases, the likelihood that an individual will stay
with the carrier varies, even while holding other circumstances constant. Both Asian American
and Native American groups are more likely to switch more often, perhaps, in order to take
advantage of their knowledge of decreasing alternative relative prices. Both Asian American
and Native American groups are more likely than other race groups to live in close contact
with others who have similar interests in calling rates. One difference between the two groups,
however, is that Asian American groups often live in contact with others who make numerous
long distance calls abroad. Native American groups generally do not have the same demand for
overseas calling. Native Americans are probably more likely to call domestically, which is
probably not priced as competitively with this firm. Results from section three which show that
Native Americans pay higher prices for the same service further support this argument that
Native Americans face a less competitive price with the observed firm. Consequently, Native
Americans are probably more likely to switch more frequently in order to keep costs down.

Customers in rural areas are more likely to stay longer despite increasing relative prices.
One reason may be that fewer carriers service rural regions. As such, it is likely that rural
markets are less competitive and that their alternative relative prices overshoot alternative
index benchmarks. This finding suggests that rural markets face higher equilibrium prices.

The coefficient on age over 60 is also positive. This result indicates that individuals more
likely over 60 years of age will, on average, stay longer despite increasing relative prices. Such
a finding is logical because older individuals may be less accustomed to frequent telephone
carrier switching. They have spent much of their lives under a different system. Also, older
individuals often have a greater distaste for change. This distaste for change will increase the
value of the cost of switching carriers.

Individuals with low credit are more likely to switch more often. While one might expect
that low credit individuals might have fewer competitive alternative options, low credit
individuals may also be less stable. If individuals have low credit, they are also likely to rent or
move residences more frequently. These individuals are forced to experience much of the
inconvenience of switching telephone carriers when they move, so it is likely that they will
find it optimal to obtain the lowest available price option at the time of the move, regardless of
whether they switch to a new carrier. This decreased value placed on switching cost during
frequent moving experiences is likely to result in more switching on the part of low credit
individuals.

Goodness of fit measures indicate that this consumer switching behavior model is quite
good at predicting customer decisions of whether or not to stay with the carrier. Measuring a
correct prediction by its probability being greater than 50%, correctly predicted decisions
actually occur 99.9253% of the time in the basic model. This is an unusually high percentage



of correct predictions. One inclusion which increases the goodness of fit, however, is the
introduction of unobserved heterogeneity into the model.

Significant inherent value of switching cost heterogeneity exists in the sample. The
majority of individuals are found to have a relatively high value for the cost of switching to an
alternative carrier. Only 12.32% have an inherently low value for the cost of switching to an
alternative carrier. Since such a large number of customers have high inherent switching costs,
it may be useful for carriers to engage in a selection strategy to select out high value, higher
profit, consumers for their own customer base. The selection strategy, where relative prices are
increased over customer tenure, is likely effective given the distribution uncovered through
this study. In addition, observing relative price movements over customer tenure in Section 2
suggest that this type of selection strategy is used.

Heterogeneity is less clearly defined in regard to an individual’s preference for a premium
carrier such as AT&T or Sprint. Estimated differences among individuals are large but not
significant. What seems most notable, however, is that the value of subscribing with a
premium carrier shows to be low. Such a finding is logical given that the observed sample is
selected from a group of individuals who have currently chosen to subscribe to a smaller
competitive carrier.

The added understanding of unobserved heterogeneity over consumers strengthens the
prediction of the model. Goodness of fit increase from 99.9253% to 99.9321%. Findings also
provide information on the consumer distribution. Such information is useful for understanding
the effectiveness of certain firm strategies like that of selection.

Such an understanding of consumer participants can shed light on optimal firm action and
optimal public policy. Estimation results give information on customer relative price
sensitivity. Information on consumer relative price sensitivity helps a carrier know the right
time to raise or lower prices depending on the going market rates in alternative segments.
Estimation also indicates that individuals with certain characteristics (such as those of higher
income or lower education) are more likely to stay with the carrier for a longer period of time.
Understanding of consumer characteristic effects on likely consumer behavior may affect
carrier pricing to certain demographics. For example, those with higher income or lower
education may be targeted more actively by a firm knowing that these individuals will be more
likely to stay despite an increase in relative price over time. Finally, estimation indicates
distributional differences in inherent switching cost and premium carrier value among
customers. Understanding of these differences informs the carrier of what percentage of
individual customers in these groups would likely respond to certain strategies. Selection
strategies such as raising relative prices over the tenure of a specific customer will be more
effective if a larger percentage of customers have high inherent switching costs. Since nearly
90% of customers have high inherent switching costs, this type of selection strategy will likely
be successful. Observing relative price movements over customer tenure suggest that this type
of selection strategy is used.

Conclusion

This paper studies competition strategy and its effectiveness in the post-1996 long distance
telephony market. New indication of third degree price discrimination is found. A
heteroskedastic-consistent fixed effects model is applied to an unusually detailed original data
set matching individual consumer prices, costs, and usage to regional demographics. Price
discrimination is found to be partially based on consumer demographics such as race,



education, income and location. These results imply a policy of third degree price
discrimination. It is likely that firms base demographic price discrimination on the information
or alternatives that they perceive subscribers possess (not on subscriber ability to pay).
However, the greatest determinant of price differentiation among consumers lies in how
frequently they are willing to switch carriers.

To better understand customer switching behavior, a discrete choice model is applied to the
same original data set. To account for unobserved heterogeneity, a mixture model is
introduced. Mixing occurs in two separate dimensions. First, an individual can place a high or
low value on subscribing to a premium carrier such as AT&T or Sprint. Second, an individual
can place a high or low value on the cost of switching carriers. The model evaluates customer
decisions to stay or leave the carrier in light of their current prices and opportunity prices in
alternative markets. Benchmark indexes represent both the premium segment and the
competitive segment price movements over time.

Results show that higher primary destination price, higher education, low credit, lower
inherent switching costs, and indication that an individual interacts in an environment densely
populated with others who are knowledgeable of long distance telephone rates, all increase the
probability that the individual will leave the carrier. Alternatively, higher income, older age,
living in a rural area, and higher inherent switching costs, all decrease the probability that an
individual will leave the carrier. Significant heterogeneity over individual inherent value of
switching costs exist with the majority of customers having a higher value of switching costs.
General drivers for the decision to stay or leave the carrier are relative prices, information,
market segment competitiveness, and inherent value for the cost of switching.

Such an understanding of consumer participants can shed light on optimal firm action.
Estimation results give information on consumer relative price sensitivity. Information on
consumer relative price sensitivity helps a carrier know the right time to raise or lower prices,
depending on the going market rates in alternative segments. Estimation also indicates that
individuals with certain characteristics (such as those of higher income or lower education) are
more likely to stay with the carrier for a longer period of time. Understanding of the impact of
consumer characteristics on likely consumer behavior may affect carrier pricing to certain
demographics. Finally, estimation indicates distributional differences in inherent switching
costs among customers. Understanding of these differences informs the carrier what
percentage of individual customers would likely respond to certain strategies. Selection
strategies such as raising relative prices over the tenure of a specific customer will be more
effective if a larger percentage of customers have high inherent switching costs. Since nearly
90% of customers in the basic model have high inherent switching costs, this type of selection
strategy will likely be successful. Observing relative price movements over customer tenure in
Sections 3 suggest that this type of selection strategy is used.

Not only can an understanding of market participants shed light on optimal firm action, but
it can also shed light on optimal public policy. We now know that a small resale firm can take
advantage of information and price discriminate down to the third degree. Since smaller firms
actually face an information disclosure advantage (their prices are less transparently observed),
allowing price discrimination (in the presence of switching costs and the current market
environment of decreasing wholesale costs) may actually benefit new entrants. The unusual
segmentation of long distance telephone carriers provides an alternative view to conventional
wisdom on the value of allowing price discrimination to facilitate competition. This empirical
analysis can improve understanding of the effectiveness of regulation such as the 1996
Telecommunications Act or the appropriateness of possibly extending a law such as the



Robinson-Patman Act (outlawing price discrimination in non-service industries) to apply to the
long distance telephone service industry. This paper also points to the fragility of the current
entry-friendly environment. As costs stabilize over time (as they inevitably should), firms
would be forced to raise prices to obtain the same dispersion. The observed price
discrimination mechanism (which may favor small entrants) would then fail to be as effective.
With such findings, this study of resale fringe activity provides insights that are useful for both
individual firm response and for telecommunications market policy.
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Appendix

Table 1: Price Regressed with No Fixed Effects

Heteroskedasticity-Consistent Errors, Number of Observations = 101,277

Cost Cost and Premium Excluding Time Complete
CONST 0.0408 0.0280 0.0278 0.0484
(0.0008)*** (0.0003)*** (0.0075)*** (0.0085)***
Cost 0.9581 0.8042 0.8013 0.7990
(0.0089)*** (0.0125)*** (0.0127)*** (0.0129)***
Premium Price 0.0467 0.0465 0.0468
(0.0016)*** (0.0017)*** (0.0017)***
Time in Months -0.0084
(0.0014)***
Month Subscribed -0.0149 -0.0129
(0.0006)*** (0.0006)***
Estimated Usage 0.0032 0.0033
(0.0002)*** (0.0002)***
Language Operator 0.0080 0.0077
(0.0005)*** (0.0005)***
Rural 0.0015 0.0016
(0.0008)* (0.0008)**
Mobility in Region -0.0041 -0.0040
(0.0020)** (0.0020)**
Income 0.0027 0.0029
(0.0006)*** (0.0006)***
Over 60 -0.0027 -0.0026
(0.0024) (0.0024)
0.0012 0.0013
Low Credit (0.0005)** (0.0005)**
African American 0.0067 0.0071
(0.0016)*** (0.0016)***
Hispanic -0.0011 -0.0013
(0.0020) (0.0020)
Asian -0.0022 -0.0023
(0.0020)*** (0.0020)
Native American 0.0961 0.0977
(0.0163)*** (0.0164)***
No Diploma 0.0343 0.0355
(0.0043)*** (0.0043)***
High School Diploma (88822)** (88(1)2411)***
R-Squared 0.830 0.856 0.859 0.859

*indicates significance at the 10% level
** indicates significance at the 5% level
*** indicates significance at the 1% level
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Table 2: Price Regressed with Country Fixed Effects

Heteroskedasticity-Consistent Errors, Number of Observations = 101,277

Cost Cost and Premium Excluding Time Complete
CONST 0.0000 0.0000 0.0000 0.0000
(0.0001) (0.0002) (0.0001) (0.0001)
Cost 0.5281 0.5224 0.5101 0.4962
(0.0180)*** (0.0185)*** (0.0187)*** (0.0188)***
Premium Price 0.0252 0.0447 0.0645
(0.0053)*** (0.0054)*** (0.0048)***
Time in Months -0.0271
(0.0014)***
Month Subscribed -0.0202 -0.0142
(0.0006)*** (0.0006)***
Estimated Usage 0.0014 0.0018
(0.0002)*** (0.0002)***
Language Operator 0.0076 0.0068
(0.0004)*** (0.0005)***
Rural 0.0033 0.0037
(0.0007)*** (0.0007)***
Mobility in Region 0.0002 0.0010
(0.0016) (0.0015)
Income -0.0017 -0.0012
(0.0005)*** (0.0005)**
Over 60 0.0035 0.0038
(0.0018)** (0.0018)**
0.0001 0.0006
Low Credit (0.0004) (0.0004)
African American 0.0000 0.0012
(0.0012) (0.0012)
Hispanic -0.0103 -0.0114
(0.0015)*** (0.0015)***
Asian -0.0049 -0.0051
(0.0015)*** (0.0015)***
Native American 0.0605 0.0652
(0.0138)*** (0.0138)***
No Diploma 0.0043 0.0071
(0.0032) (0.0032)**
-0.0044 -0.0008
High School Diploma (0.0027) (0.0027)
FE R-Squared 0.852 0.852 0.852 0.852
R-Squared 0.909 0.909 0.913 0914

* indicates significance at the 10% level
** indicates significance at the 5% level
**%* indicates significance at the 1% level

25



Table 3: Basic Switching Behavior Model

Number of Observations = 424,218

Without With Heterogeneity
Heterogeneity
Primary Destination Relative Price -2.4366 -8.5776
(0.0121)*** (0.0153)***
Total Monthly Relative Price -0.0447 1.8621
(0.0190)** (0.0251)***
Income 0.2023 0.4393
(0.0042)*** (0.0174)***
Over 60 Years of Age 0.8372 0.7812
(0.0578)*** (0.0797)***
Language Operator -0.0149 -1.0525
(0.0194)*** (0.0307)***
Rural Region 0.9389 0.7948
(0.0349)*** (0.0456)***
Low Credit -2.5259 -1.8934
(0.0188)*** (0.0345)***
Estimated Usage 0.6141 0.6147
(0.0062)*** (0.0128)***
Native American -7.8805 -5.2003
(0.2147)*** (0.4900)***
Asian American -2.6373 -1.1407
(0.0553)*** (0.0750)***
African American 0.3428 0.6507
(0.0490)*** (0.0628)***
Hispanic 0.4649 0.0459
(0.0551)*** (0.0706)
No Diploma 1.0177 0.9589
(0.0873)*** (0.1131)***
High School Diploma (or higher) 0.8935 -0.2979
(0.0992)*** (0.1331)**
Switching Cost Inherent Value --1.0972 : 1.2549
(0.3323)*** : (0.2140)***
Probability of Low Switching Cost Value 0.1232
(0.0478)***
Premium Carrier Preference --3.4764 : 49171
(12.4473) :(0.1549)***
Probability of Low Premium Carrier Preference 03113
(0.0389)***
Mean Log-Likelihood -0.382590 -0.376759
% Correctly Predicited 99.9253 99.9321

*indicates significance at the 10% level
** indicates significance at the 5% level
**%* indicates significance at the 1% level
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Table 4

Number of Month Customer Subscribed

months at |% Jul-98  Aug-98  Sep-98  Oct-98  Nov-98  Dec-98  Jan-99
which 2months  0.975294 0.973375 0.978995 0.966395 0.930902 0.964129 0.978681
customer |3months  0.94998 0935656 0.939498 0.929077 0.881718 0.925161 0.941993
is still 6 months  0.598218 0.829598 0.837215 0.7563272 0.572697 0.638452 0.704264
present |1 year 0.304779 0.322831 0.384247 0.323665 0.263436 0.223484 0.363659

o
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Figure 3

Frequency of Cost/Min for Evening Calls to Japan
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Figure 4

Frequency of Charge/Min for Evening Calls to Japan
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Figure 5

Frequency of Markup Percentage for Evening Calls to Japan
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Figure 6

Frequency of Markup Percentage Averages for 14 Frequently
Called Country Destinations
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* Countries Include: Brazil, China, France, Germany, Hungary, India, Iran,
ltaly, Japan, Mexico, Myanmar, South Korea, Turkey, and Vietnam.
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Figure 7

Daytime Calls to Japan
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*Note: Variables are an average over all daytime calls to Japan during the respective
month. Markup is expressed as a percentage. Relative price and relative volume are each
expressed as the percentage change {rom their mean.

Figure 8

Daytime Calls Pooled Over 14 Countries
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*Note: Variables are an average over all daytime calls to 14 countries during the
respective month. Markup is expressed as a percentage. Relative price and relative
volume are each expressed as the percentage change from their mean. Observed countries
include: Brazil, China, France, Germany, Hungary, India, Iran, Italy, Japan, Mexico,
Myanmar, South Korea, Turkey, and Vietnam.
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