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Access Pricing, Bypass, and Universal Service

By MARK ARMSTRONG*

This paper discusses the interaction between
competition and price regulation in telecommuni-
cations markets. First, we discuss how to achieve
efficient entry when an incumbent’s regulated re-
tail prices are out of line with its costs. Second, the
analysis is extended to the case where entrants
need to purchase network services from the in-
cumbent. Except in the extreme case where en-
trants have no alternative but to use the
incumbent’s network to provide their own ser-
vices, I argue that (i) retail instruments should be
used to combat retail-level distortions such as uni-
versal service obligations, and (ii) network access
charges should be equal to the incumbent’s cost of
access (excluding “opportunity costs”) in order to
achieve productive efficiency.

I. Competition and Universal Service:
(How) Do They Mix?

Telecommunications firms are often required
to offer retail tariffs that depart significantly
from their underlying costs.! Just one example
of this practice is a requirement to offer geo-
graphically uniform retail tariffs, even though
the cost of network provision varies in different
regions. These cross-subsidies lead to difficul-
ties with laissez-faire entry, and there will tend
to be “too much” entry in artificially profitable
segments and “too little” in the loss-making
markets. In addition, there is the funding prob-
lem: if entry eliminates profits from hitherto
profitable markets, then the incumbent may be
unable to continue financing its loss-making
operations. Because of these problems, it has
often been felt that competition and universal

* Nuffield College, Oxford OX1 INF, United Kingdom.
I am grateful to Michael Doane, David Sappington, Daniel
Spulber, and Ingo Vogelsang for helpful comments. For a
fuller account of the issues discussed in this paper, see
section 2 of Armstrong (2001).

! This paper does not discuss why such cross-subsidies
are so prevalent. See Jean-Jacques Laffont and Jean Tirole
(2000 Ch. 6) and Michael Riordan (2001) for discussion of
this topic.

297

service requirements do not mix well. Since
they have nothing to do with the presence of
essential facilities, for maximum clarity I dis-
cuss these issues in this section assuming that
entrants do not need access to the incumbent’s
network to provide services.

Consider a specific subscriber group which
is offered a retail package by the incumbent,
denoted M, that may be out of line with M’s
costs. For simplicity, assume that all sub-
scribers within this group are homogeneous,
and that they have inelastic demands for ser-
vice so long as they obtain nonnegative net
utility. Suppose M incurs a total cost C per
subscriber and generates gross utility U per sub-
scriber. The price for M’s service is mandated
to be P per subscriber (this price being deter-
mined by a process outside the model). A sub-
scriber’s net utility is therefore U — P. Suppose
that there is a potential entrant, E, who can
supply a service that costs ¢ per subscriber and
generates gross utility of u per subscriber. Wel-
fare per subscriber, as measured by the sum of
consumer utility and profits, is equal to u — ¢ if
E serves subscribers, and U — C if M retains
the market. Therefore, successful entry is so-
cially desirable if

C=c+[U-ul

Given M’s price, E can attract subscribers pro-
vided its own price p satisfies u — p = U — P.
Entry will occur whenever the maximum price
that can be charged by E covers its costs, that is,
when

@ P=c+[U-ul

Whenever P # C, therefore, private and social
incentives for entry differ. There are two kinds
of market failure, depending on whether the
sector is profitable or loss-making for M. First,
suppose that the sector is required to be profit-
able, so that P > C.
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If
P=zc+[U-u]=C

entry occurs when it is socially undesirable. In this

case entry can profitably take place even when E

has higher costs or lower service quality than M.
Alternatively, if P < C, then when

P=c+[U—-u]l=C

it is socially desirable for entry to take place,
and yet it is not privately profitable.

In theory it is a straightforward matter to
correct this divergence between the private and
social incentives for entry. The incumbent is
implicitly paying an “output tax” of

2) t=P—-C

per subscriber, which is positive or negaxtive
depending on the form of regulation, and effi-
ciency is ensured provided the entrant is also
required to pay this tax. With this tax, E will find
it profitable to attract a subscriber provided that

u—c—t=U—-P

(ie., whenever u — ¢ = U — C as claimed).
Notice that this output tax (2) is equal to M’s lost
profit, or “opportunity cost,” when it loses a sub-
scriber. From a simple efficiency point of view it
makes little difference whether the proceeds from
this output tax are paid directly to M, to the public
purse, or into an industry fund. However, if the
incumbent has historically been using the pro-
ceeds from a profitable sector to finance other
loss-making activities, then if the entrant pays the
tax to the incumbent, the latter will not face fund-
ing problems should entry occur.

While it may seem a little abstract to use these
kinds of output taxes to correct for allocative in-
efficiencies in the incumbent’s tariff, these can
sometimes be implemented in a simple and non-
discriminatory way via a well designed “universal
service” fund. This procedure can be illustrated by
means of a basic example, summarized in Table 1.

The incumbent offers a retail service to two
groups of subscribers, a high-cost rural group
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TABLE 1—GIVING CORRECT ENTRY INCENTIVES
VIA A UNIVERSAL SERVICE FUND

Urban Rural
Number of subscribers 20 million 10 million
M’s cost per subscriber $50 $200
M’s price per subscriber $100 $100
M’s overall profit for $1 billion $1 billion
each type profit loss
E’s contribution to fund $50 —$100

Note: One billion = 10°,

and a low-cost urban group. Universal service
obligations require that the incumbent offers
service to both groups at the same price,
$100, and the firm makes a profit from urban
subscribers that covers the loss from rural
subscribers.

As discussed above, a laissez-faire ap-
proach toward entry will likely lead to (i)
inefficient entry into the artificially profitable
urban sector, (ii) too little efficient entry into
the rural sector, and (iii) funding difficulties
for the incumbent in the event of cream-
skimming urban entry. To counter these
problems, suppose the regulator sets up a fund
containing $1 billion (10%) to finance rural
service provision. The source of this fund is the
profit generated in the urban sector, and any firm
(entrants and the incumbent) must pay $50 (M’s
profit margin in this sector) into this fund for each
urban subscriber it serves. In return, any firm that
operates in the rural sector receives a subsidy from
the fund equal to $100 (M’s per-subscriber loss in
that sector) for each subscriber served. Provided
the number of subscribers in the two groups re-
mains unchanged with entry, such a fund is
self-financing, and widespread entry does not
undermine the ability of the incumbent to
serve the loss-making market. More important
from an economic efficiency point of view is the
feature that the contribution scheme ensures that
in each sector the entrant has to pay the output tax
(2), which gives it the correct entry incentives.
Therefore, the most efficient firm succeeds in each
sector.?

2 Clearly, in implementation, great care must be taken to
ensure that entrants cannot “bypass” the output tax, for in-
stance, by providing a similar (but not identical) service.
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II. Network Access Pricing

Here I extend the framework to allow for the
entrant’s need for network access. Specifically,
there is a vertically integrated supplier M and a
potential entrant £ which may need access to
the network of M in order to be able to compete
with M at the retail level. Firm M incurs the cost
C, per unit for providing its end-to-end retail
service, and the cost C, for providing a unit of
network services to E. M’s retail service gen-
erates gross utility U per unit, and it must
charge the retail price P. In addition, M levies
the per-unit access charge a for its network
services supplied to E. I first discuss the case
where the entrant requires precisely one unit of
access per unit of its final service and then turn
to the case where the entrant can “bypass” M’s
network.

A. No Bypass of the Incumbent’s Facilities

First I assume that bypass of M’s network is
not feasible, and so E needs one unit of access
for each unit of its retail service.®> E’s service
generates gross utility # per unit. Total surplus
is higher when the entrant supplies the market if
u— [c + C,] = U — Cy, that is, whenever

CI_C22C+[U_M].

Similarly to (1), there will be entry with the
access charge a provided that the margin P — a
satisfies

P—a=c+][U-u]

Therefore, entry incentives coincide with over-
all welfare provided that P — a = C; — C,, or

3) a=C,+[P—-C].

This formula is an instance of the famous “ef-
ficient component-pricing rule” (ECPR) for
pricing network access (see section 2.1 of Arm-
strong [2001] for further discussion and refer-
ences). This rule states that the access charge
should be equal to the sum of the cost of pro-

3 William Baumol (1999) provides a similar analysis to
that in this section.
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TABLE 2—THE OPTIMALITY OF THE ECPR
WITH NO BYPASS

Urban Rural

M’s total cost per subscriber $50 $200
Retail cost per subscriber $20 $20
Network cost per subscriber $30 $180
M'’s retail price for service $100 $100
M’s network access charge $80 $80

viding access, C,, and the optimal output tax as
in (2) above, which is P — C,. Since E is
assumed to be unable to substitute away from
M’s network services, one might just as well
levy the “output tax” (which is required to cor-
rect for M’s retail pricing distortions) on E’s
inputs, which is what this policy entails.

This ECPR policy can be illustrated in an
extension of the above example, summarized in
Table 2. Here there are two components needed
to provide a final service: a network element
and a retail element. The incumbent is assumed
to incur the same retail cost for all subscribers,
but its network cost differs across the two sub-
scriber groups. The entrant is reliant on the
incumbent’s network for its retail service.

Then, (3) implies that the correct network-
access charge is $80 for each subscriber, which
in this case is the geographically averaged net-
work cost. With this access charge, entry will be
profitable only if the entrant has a lower retail
cost than the incumbent’s (or provides a better
service). This policy is superior to a cost-based
access charging policy, which would require
charging for urban access at $30 and for rural
access at $180. For instance, with an urban
access charge of $30 the entrant could have a
retail cost as high as $70 (compared to the
incumbent’s retail cost of $20) and still find
entry profitable.

B. Allowing for Bypass of the Incumbent’s
Facilities

Suppose next that E can provide its own
network services.* When it does so, it incurs

4 Laffont and Tirole (2000 pp. 118-19) discuss the ben-
efits of imposing output taxes on entrants and note that their
use would imply that cost-based access charges are optimal.
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total costs C, per unit for its end-to-end retail
service, and this service generates gross utility #
per unit. (Utility # may differ from u if using
M’s network degrades or enhances E’s service
compared to its stand-alone service.) In sum,
welfare per unit with the three possible entry
strategies is given by
#— €, with stand-alone entry

@ w=j4leral
with entry via M’s network

U-¢C with no entry.

Which regulatory regime ensures that the
maximum value of welfare in (4) is achieved?
Since the relationship between E’s inputs and
outputs is now not fixed, the regulator should
ideally use both an access charge and an output
tax to attain desirable outcomes.’ Specifically,
suppose that E must pay the tax ¢ per unit of its
output and the charge a for each unit of M’s
network services. With these two charges, E’s
profit per unit of output when it uses M’s net-
work is P + [u — U] — [t + a + c]. On the
other hand, if E bypasses M’s network, it can
make a profit of P + [ — U] — [t + C,].
Therefore, given that E enters, it will choose to
use M’s network if

as[u-a]l+[C —cl].

Given that entry occurs, (4) implies that welfare
is higher when E uses M’s network if

Czs[u_ﬁ]_l'[él _C].
Therefore, given that entry takes place, private

and social incentives for using M’s network are
brought into line by choosing a = C,. Making the

They suggest that the use of these kinds of taxes is “polit-
ically unlikely” but go on to suggest that these taxes could
be repackaged as a tax on the whole industry to make them
seem less discriminatory. Since this is the approach taken
here, this section of my paper is best seen as expanding on
this earlier suggestion.

5 See Armstrong (2001 [section 2.4.2]) for a discussion
of the case where the access charge is the only instrument
available. In this case, since the access charge has to per-
form two tasks, a compromise must be made, and a degree
of productive inefficiency results.
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network access charge equal to the cost of provid-
ing access gives the entrant the correct “make-or-
buy” incentives for its network provision.®
Turning to the choice for ¢, following the anal-
ysis in Section I, the ideal output tax is given by
t = P — C, per unit as in (2) above. With these
choices for a and ¢, one sees that E’s profits per
unit with each of its three options for entry are:

r A
[a—U]+[C - Cl]
with stand-alone entry

[u—Ul+[C,—c— G
with entry via M’s network

E’s profit =

\ 0 with no entry.

Comparing these profits with (4), one can see that
E’s incentives are now in line with welfare: the
entrant will enter when it is optimal to do so, and
will choose to use M’s network when it is efficient
for it to do so.” Other policies will cause various
kinds of inefficiencies. For instance, if E can use
M’s network at cost, then it will face the correct
make-or-buy incentives conditional on entry, but
not the correct incentives to enter. Alternatively, if
the ECPR (3) were imposed, then E might build
its own infrastructure even if it were more efficient
for it to use M’s.®

6 Several writers loyal to the ECPR approach have sug-
gested that the ECPR is necessary for productive efficiency
(see e.g., Baumol et al., 1997). When bypass is possible,
however, it is usually necessary to price access at cost to
ensure productive efficiency at the network level.

7 This insight, that when bypass is possible the regulator
with enough instruments at its disposal should price the
input at marginal cost, is well-known in the vertical-control
literature. See Tirole (1988 pp. 179-81) for an account of
how an (unregulated) upstream monopoly offers its input at
marginal cost when it has suitable additional instruments for
controlling downstream competition.

8 This policy is somewhat related to the “M-ECPR”
proposal as outlined in J. Gregory Sidak and Daniel Spulber
(1997 Ch. 9). Those authors suggest that the entrant should
be charged an amount up to its own cost of providing
network services for the use of the incumbent’s network and
that an “end-user charge” should be imposed to prevent
cream-skimming entry. One advantage, however, of basing
access charges on the incumbent’s cost is that it decentral-
izes the decision about the desirability of entry to the
(perhaps better-informed) entrant, and knowledge of the
entrant’s technology is not required.
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TABLE 3—GIVING CORRECT ENTRY
AND MAKE-OR-BUY INCENTIVES

Urban Rural

M’s total cost per subscriber $50 $200
Retail cost per subscriber $20 $20
Network cost per subscriber $30 $180
M’s retail price for service $100 $100
E’s contribution to fund $50 —$100
M’s network access charge $30 $180

The output-tax element of this regime can
again be implemented by means of an industry
fund, as described in Table 3.

Here, there is a universal service fund that
operates just as in Table 1: any firm providing
service to an urban subscriber must contribute
$50 to this fund, and any firm offering service to
a rural subscriber can receive $100 from the
fund. In addition to these contributions, the en-
trant can gain access to the incumbent’s net-
work at actual cost (not averaged cost as in
Table 2). Notice that if the entrant chooses to
enter via the incumbent’s network its total
payment is $80 per subscriber in each group,
just as in Table 2. However, the advantage of
splitting the ECPR charge into two parts (a
cost-based access charge together with an
output tax) is that when network bypass is a
possibility it is undesirable to make network
access charges deviate from the incumbent’s
network costs.

Thus, where possible, retail instruments
(perhaps in the form of a carefully designed
universal service fund) should be used to
combat retail-level distortions such as man-
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dated tariffs that involve cross-subsidies.
Wholesale instruments should then be used to
combat potential productive inefficiencies, in
this case the productive inefficiency caused
by pricing access other than at cost.

REFERENCES

Armstrong, Mark. “The Theory of Access Pric-
ing and Interconnection,” in Martin Cave,
Sumit Majumdar, and Ingo Vogelsang, eds.,
Handbook of telecommunications economics.
Amsterdam: North-Holland, 2001 (forthcoming).

Baumol, William. “Having Your Cake: How to
Preserve Universal-Service Cross Subsidies
While Facilitating Competitive Entry.” Yale
Journal on Regulation, Winter 1999, 16(1),
pp. 1-18.

Baumol, William; Ordover, Janusz and Willig,
Robert. “Parity Pricing and Its Critics: A
Necessary Condition for Efficiency in the
Provision of Bottleneck Services to Compet-
itors.” Yale Journal on Regulation, Winter
1997, 14(1), pp. 145-64.

Laffont, Jean-Jacques and Tirole, Jean. Compe-
tition in telecommunications. Cambridge,
MA: MIT Press, 2000.

Riordan, Michael. “Universal Residential Tele-
phone Service,” in Martin Cave, Sumit Ma-
jumdar, and Ingo Vogelsang, eds., Handbook
of telecommunications economics. Amster-
dam: North-Holland, 2001 (forthcoming).

Sidak, J. Gregory and Spulber, Daniel. Deregu-
latory takings and the regulatory contract.
Cambridge: Cambridge University Press, 1997.

Tirole, Jean. The theory of industrial organiza-
tion. Cambridge, MA: MIT Press, 1988.



	Article Contents
	p. 297
	p. 298
	p. 299
	p. 300
	p. 301

	Issue Table of Contents
	The American Economic Review, Vol. 91, No. 2, Papers and Proceedings of the Hundred Thirteenth Annual Meeting of the American Economic Association (May, 2001), pp. i-viii+1-511+i-xxiv
	Front Matter [pp.  i - 458]
	Editor's Introduction [p.  vii]
	Sherwin Rosen: In Memoriam [p.  viii]
	Richard T. Ely Lecture
	Struggling to Understand the Stock Market [pp.  1 - 11]

	Human Capital: Growth, History, and Policy: A Session to Honor Stanley Engerman
	Human Capital and Growth [pp.  12 - 17]
	The Legacy of U.S. Educational Leadership: Notes on Distribution and Economic Growth in the 20th Century [pp.  18 - 23]
	Black-White Achievement Differences and Governmental Interventions [pp.  24 - 28]

	Development and History: A Session to Honor Stanley Engerman
	Input Trade and the Location of Production [pp.  29 - 33]
	Why Did Productivity Fall So Much during the Great Depression? [pp.  34 - 38]
	Market Trade in Patents and the Rise of a Class of Specialized Inventors in the 19th-Century United States [pp.  39 - 44]

	Robustness to Uncertainty
	Sharing Ambiguity [pp.  45 - 50]
	Pitfalls of a Minimax Approach to Model Uncertainty [pp.  51 - 54]
	Minimax Estimation and Forecasting in a Stationary Autoregression Model [pp.  55 - 59]
	Robust Control and Model Uncertainty [pp.  60 - 66]

	Economics and Social Behavior
	Do People Mean What They Say? Implications for Subjective Survey Data [pp.  67 - 72]
	In Search of Homo Economicus: Behavioral Experiments in 15 Small-Scale Societies [pp.  73 - 78]
	Growing up in the Projects: The Economic Lives of a Cohort of Men Who Came of Age in Chicago Public Housing [pp.  79 - 84]

	Youths and Risky Behavior
	Youth Smoking in the 1990's: Why Did It Rise and What Are the Long-Run Implications? [pp.  85 - 90]
	Behavioral Policies and Teen Traffic Safety [pp.  91 - 96]
	Going to College to Avoid the Draft: The Unintended Legacy of the Vietnam War [pp.  97 - 102]

	New Developments in Evaluating Social Programs
	Designing Programs for Heterogeneous Populations: The Value of Covariate Information [pp.  103 - 106]
	Policy-Relevant Treatment Effects [pp.  107 - 111]
	Reconciling Conflicting Evidence on the Performance of Propensity-Score Matching Methods [pp.  112 - 118]
	Propensity-Score Matching with Instrumental Variables [pp.  119 - 124]

	Between Parents and Children: Child Support and Child Disability
	Interactions between Unmarried Fathers and Their Children: The Role of Paternity Establishment and Child-Support Policies [pp.  125 - 129]
	The Effect of Child-Support Policies on Visitations and Transfers [pp.  130 - 134]
	New Estimates of the Impact of Child Disability on Maternal Employment [pp.  135 - 139]
	Signals of Child Achievement as Determinants of Child Support [pp.  140 - 144]

	The Benefits of Skill
	The Importance of Noncognitive Skills: Lessons from the GED Testing Program [pp.  145 - 149]
	As Ye Sweep, So Shall Ye Reap [pp.  150 - 154]
	Incentive-Enhancing Preferences: Personality, Behavior, and Earnings [pp.  155 - 158]
	Understanding, Speaking, Reading, Writing, and Earnings in the Immigrant Labor Market [pp.  159 - 163]

	Racial Dynamics in Labor Markets: Exogenous or Endogenous?
	Black-White Earnings Differentials: Privatization versus Deregulation [pp.  164 - 168]
	Market Structure and Racial Earnings: Evidence from Job-Changers [pp.  169 - 173]
	Racial Differences in Transportation Access to Employment in Chicago and Los Angeles, 1980 and 1990 [pp.  174 - 177]
	Annual Income and Identity Formation among Persons of Mexican Descent [pp.  178 - 183]

	The Scope of the Firm: New Empirical Directions
	Assessing the Property Rights and Transaction-Cost Theories of Firm Scope [pp.  184 - 188]
	Empirical Strategies in Contract Economics: Information and the Boundary of the Firm [pp.  189 - 194]
	Do Firm Boundaries Matter? [pp.  195 - 199]

	Organizational Economics
	Organizational Design: Decision Rights and Incentive Contracts [pp.  200 - 205]
	The Influence of the Financial Revolution on the Nature of Firms [pp.  206 - 211]
	Bringing the Market Inside the Firm? [pp.  212 - 218]

	Recent Advances in Monetary-Policy Rules
	Interest Rates and Inflation [pp.  219 - 225]
	NAIRU Uncertainty and Nonlinear Policy Rules [pp.  226 - 231]
	The Taylor Rule and Optimal Monetary Policy [pp.  232 - 237]

	Exchange Rates and the Choice of Monetary-Policy Regimes
	Fewer Monies, Better Monies [pp.  238 - 242]
	Why Not a Global Currency? [pp.  243 - 247]
	Optimal Monetary Policy in Open versus Closed Economies: An Integrated Approach [pp.  248 - 252]

	Quantitative Policy Implications of New Normative Macroeconomic Research
	Should Central Banks Respond to Movements in Asset Prices? [pp.  253 - 257]
	Should Monetary Policy Respond Strongly to Output Gaps? [pp.  258 - 262]
	The Role of the Exchange Rate in Monetary-Policy Rules [pp.  263 - 267]

	Price and Quality Measurement
	Price and Quality of Desktop and Mobile Personal Computers: A Quarter- Century Historical Overview [pp.  268 - 273]
	The Acceleration in Variety Growth [pp.  274 - 280]
	Productivity Change in Health Care [pp.  281 - 286]

	Interconnection and Access in Telecom and the Internet
	Internet Peering [pp.  287 - 291]
	Advances in Routing Technologies and Internet Peering Agreements [pp.  292 - 296]
	Access Pricing, Bypass, and Universal Service [pp.  297 - 301]
	Cable Modems and DSL: Broadband Internet Access for Residential Customers [pp.  302 - 307]

	E-Commerce E-Conomy
	Do We Have a New E-Conomy? [pp.  308 - 312]
	Projecting the Economic Impact of the Internet [pp.  313 - 317]
	E-Commerce: Measurement and Measurement Issues [pp.  318 - 322]

	Technology, Education, and Economic Growth
	Schooling Data, Technological Diffusion, and the Neoclassical Model [pp.  323 - 327]
	Cross-Country Technology Diffusion: The Case of Computers [pp.  328 - 335]
	Why Wait? A Century of Life Before IPO [pp.  336 - 341]

	Conflict and the Economy
	Appeasement: Can It Work? [pp.  342 - 346]
	The Creation of Effective Property Rights [pp.  347 - 352]
	Guns, Butter, and Openness: On the Relationship between Security and Trade [pp.  353 - 357]

	Fragmentation, Diversification, and International Trade
	Commercial Policy in a "Fragmented" World [pp.  358 - 362]
	The Role of International Fragmentation in the Development Process [pp.  363 - 366]
	Trade and Exposure [pp.  367 - 370]
	International Trade and Business Cycles: Is Vertical Specialization the Missing Link? [pp.  371 - 375]

	Currency Unions
	Coping with Terms-of-Trade Shocks: Pegs versus Floats [pp.  376 - 380]
	Dollarization [pp.  381 - 385]
	National Money as a Barrier to International Trade: The Real Case for Currency Union [pp.  386 - 390]

	Exchange-Rate Exposure of Firms and Workers
	Exchange-Rate Hedging: Financial versus Operational Strategies [pp.  391 - 395]
	A Reexamination of Exchange-Rate Exposure [pp.  396 - 399]
	Gender Differences in the Labor-Market Effects of the Dollar [pp.  400 - 405]

	Precautionary Savings
	The Empirical Importance of Precautionary Saving [pp.  406 - 412]
	How Important Are Idiosyncratic Shocks? Evidence from Labor Supply [pp.  413 - 417]
	Interest Elasticity in a Life-Cycle Model with Precautionary Savings [pp.  418 - 421]

	Financial Intermediaries
	Banks and Liquidity [pp.  422 - 425]
	Venture Capitalists as Principals: Contracting, Screening, and Monitoring [pp.  426 - 430]
	A Reason for Quantity Regulation [pp.  431 - 435]
	Financial Intermediation without Exclusivity [pp.  436 - 439]

	New Research in Economic Education
	Research in Economic Education: Five New Initiatives [pp.  440 - 445]
	Teaching Economics at the Start of the 21st Century: Still Chalk-and-Talk [pp.  446 - 451]
	Assessing the Economic Understanding of U.S. High School Students [pp.  452 - 457]

	Proceedings of the Hundred and Tenth Annual Meeting [pp.  459 - 511]
	Back Matter [pp.  i - xxiv]



