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I Introduction

1. Tam the MacDonald Professor of Economics at the Massachusetts Institute of
Technology (“MIT”) in Cambridge, Massachusetts. I received a D.Phil. (Ph.D.) in economics
from Oxford University in 1973, where I was a Marshall Scholar. My academic specialties are
econometrics, the application of statistical methods to economic data, and applied
microeconomics, the study of behavior by firms and by consumers. I have published over 170
academic research papers in leading economic journals including the American Economic
Review, Econometrica, and the Rand (Bell) Journal of Economics, and I have studied
telecommunications markets since the 1970s. Exhibit A sets forth my academic and professional
credentials.

2. Thave been asked to analyze the likely effects of a Federal Communications
Commission (“Commission”) policy establishing, on a national basis, low (near zero) default
intercarrier compensation rates. [ understand that the Commission is considering such a policy,
and that a transition to a uniform, low default per-minute intercarrier compensation rate is part of
a compromise proposal to reform the Commission’s intercarrier compensation and universal
service programs. Among my findings, I conclude that a Commission policy setting all

intercarrier compensation rates near zero would produce a consumer welfare gain of

approximately $9 billion per year nationwide.

3. In my analysis below, I first find that past Commission policies that set low
intercarrier compensation rates on emerging communications services have led to significant
consumer welfare and economic efficiency gains. I find that a policy that sets a default rate for
intercarrier compensation near zero would lead to significant gains in consumer welfare, as well

as significant efficiency gains for the U.S. economy. My more specific findings include:
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e In part as a result of Commission policies reducing intercarrier compensation rates for
wireless traffic, consumer surplus from 1996-2008 was approximately $115 billion
per year, or approximately $64.50 per month, $744 per year for each cellular
subscriber.

e From 1996-2008, economic efficiency increased by $45.20 per month per cellular
subscriber, or $542 per year. This outcome produced an average annual gain in
economic efficiency in this period of approximately $80.2 billion per year — again in
part as a result of Commission policies reducing intercarrier compensation rates for
wireless traffic.

e Given that wireless intercarrier compensation rate reductions led to significant
benefits for consumers, the consumer welfare gains from a low intercarrier
compensation rate on emerging Voice Over Internet Protocol (“VoIP”) traffic would
likely also be significant.

e Nearly 100% of input cost reductions from lower intercarrier compensation rates as a
result of Commission policy changes have in the past, and would likely in the future,
flow through to consumers and result in wireline and wireless price reductions,
additional investment and innovation, or both. Regulatory mandates requiring pass-
through of such rate reductions would artificially distort the market and potentially
would harm consumers.

e A Commission policy setting all intercarrier compensation rates near zero would
result in a consumer welfare gain of approximately $9 billion per year. Of that gain,
approximately $3.81 billion per year is attributable to wireless consumers, and
approximately $4.96 billion per year is attributable to wireline long distance
consumers. The opposite also is true; for example, if the Commission’s policies that
reduced rates for wireless were traffic were undermined, the result would be
significant consumer welfare losses up to and potentially exceeding the gains given
the greater significance of wireless services generally.

e Commission policy setting intercarrier compensation rates near zero would also lead
to dynamic gains from innovative new products and services, on an additive basis, to
consumer welfare and economic efficiency gains. While difficult to measure in
dollars on a predictive basis, these gains also benefit consumers in a tangible way and
typically are significantly larger than static gains in consumer welfare and economic
efficiency.

1. Goals and Outcomes of Regulation
A. Identifying and Measuring Effects of Regulation on Consumers

4. Economists agree that the goal of regulation should be to increase consumer welfare.

Alfred Kahn, in his path-breaking study, The Economics of Regulation, identified “consumer

2
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protection” as one of the chief goals of regulation.’ In my academic research and in advising
regulatory bodies, I have also recommended that consumer welfare be the primary goal of
regulation.” Thus, consumer welfare should be the focus of regulation, not the protection of
firms who compete in regulated industries.

5. Gains in economic efficiency are the chief means of increasing consumer welfare.
Economic efficiency is often considered within the following categories:

e Productive economic efficiency: society makes the best use of its resources and

produces the greatest output possible so it is on its production possibility frontier.’

e Allocative economic efficiency: relative prices reflect relative costs so that no

possible reorganization of production would allow for a “Pareto improvement™
(i.e., make no one worse off and some people better off).

¢ Dynamic economic efficiency: investment incentives are set correctly so that in

the long run when capital is flexible society will be on its long run “utility
possibility frontier” (i.e., society will achieve maximum consumer welfare. New
products and services are created at the “optimal” rate).

6. The first two types of efficiency are often referred to as static efficiency concepts

" A.E. Kahn, The Economics of Regulation, (1970-71, 1988: MIT Press), p. 9.

2 See, e.g., J. Hausman, “Economic Welfare and Telecommunications Welfare: The E-Rate
Policy for Universal Service Subsidies,” Yale Journal on Regulation, 1999; "Valuation and the
Effect of Regulation on New Services in Telecommunications," Brookings Papers on Economic
Activity: Microeconomics, 1997; “A Consumer-Welfare Approach to the Mandatory
Unbundling of Telecommunications Networks,” Yale Law Journal, 109, 1999; and “Efficiency
Effects on the U.S. Economy from Wireless Taxation,” National Tax Journal, 53, 2000.

3 See P. Samuelson and W. Nordhaus, Economics, (McGraw Hill, 12 ed., 1985), pp. 28-29.
(“Efficiency is a central (perhaps the central concern in economics. Efficiency means there is no
waste...”Productive efficiency occurs when society cannot increase the output of one good
without cutting back on another. An efficient economy is on its production-possibility frontier.”)
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since they hold the capital stock fixed. However, dynamic economic efficiency allows the
amount of capital to vary and determines whether the economy has an efficient stock of capital
and whether the innovation rate is optimal.

7. Economists have well-accepted tools to measure consumer welfare arising from static
economic efficiency. The approach is called a “consumer surplus” calculation, and it has been
used in economics for over 100 years. Consumer surplus is the monetary amount (measured in
dollars) of the difference between the maximum amount a consumer would be willing to pay to
purchase a product, and the market price of the product. For example, a given consumer could
be willing to pay $125 per month for unlimited voice and data cellular service, but the market
price might be $110. In that example, the consumer surplus is $15 per month, per user.

8. For new products consumer surplus is the difference between the “virtual”
(reservation) price for the product where demand would be zero at a particular market price.*
Thus, for example, the price at which demand for an Apple iPhone which sets demand to zero
could be $1,200. However, an Apple iPhone’s retail price is about $600, so the consumer
surplus is $600.

9. Thave previously used this economic approach in my academic research and
publications in telecommunications industry. My related research topics include:

e Consumer welfare effect of Universal Service Fund (USF) subsidies (1998)°

* Sir John Hicks pioneered this technique to measure the effect of rationing, and I have used it
extensively to value new products. See, e.g., J. Hausman, “Valuation and the Effect of
Regulation on New Services in Telecommunications,” Brookings Papers on Economic Activity:
Microeconomics, 1997; and “Sources of Bias and Solutions to Bias in the CPI,” Journal of
Economic Perspectives, 17, 2003.

> “Economic Welfare and Telecommunications Welfare: The E-Rate Policy for Universal
Service Subsidies,” Yale Journal on Regulation, 1999.
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e Consumer welfare effects of introduction of cell phones (1997, 2002)°
e Consumer welfare effects of taxation of cellular revenue (2000)’
Numerous other studies have adopted and applied my techniques.

B. Positive Consumer Benefits from Previous Commission Action to Reduce
Intercarrier Compensation Rates

10. Previous Commission actions to reduce intercarrier compensation rates have led to
significant gains in consumer welfare. From 1996-2001 the Commission effectively decreased,
for the substantial majority of all wireless traffic, the price of wireless termination to the PSTN
to rates that ultimately reached $0.0007 or below per minute.® Over the ensuing period from
1996-2008, consumers benefitted, and will continue to benefit, from these lower intercarrier
compensation rates and increased wireless innovation. These innovations include, for example,
expansive offerings of digital “One Rate Plan” and other “bucket” rate type plans that consumers

widely adopted, as well as effective elimination of national “roaming” charges. Overall, prices

6 «“Valuation and the Effect of Regulation on New Services in Telecommunications,” Brookings
Papers on Economic Activity: Microeconomics, 1997; and “Mobile Telephone,” in M. Cave et
al. eds., Handbook of Telecommunications Economics, 2002.

7 “Efficiency Effects on the U.S. Economy from Wireless Taxation,” National Tax Journal, 53,
2000.

¥ See Implementation of the Local Competition Provisions in the Telecommunications Act;
Interconnection between Local Exchange Carriers and Commercial Mobile Radio Service
Providers, First Report and Order, 11 FCC Rcd 15499 (1996) (establishing the Commission’s
“MTA rule,” which deemed wireless traffic terminated to the PSTN within the same
geographically large Metropolitan Trading Area subject to typically lower “local” or “reciprocal
compensation” intercarrier compensation rates); and Implementation of the Local Competition
Provisions in the Telecommunications Act of 1996; Intercarrier Compensation for ISP-Bound
Traffic, Order on Remand and Report and Order, 16 FCC Rcd 9151 (2001) (establishing the

Commission’s “mirroring rule,” which effectively set the reciprocal compensation rate for most
wireless traffic at or below $0.0007 per minute).
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decreased and quantities of use increased over this period in part due to Commission action
lowering intercarrier compensation rates. Both outcomes demonstrate increased consumer
welfare.

11. More specifically, over the period 1996-2008 the increase in consumer surplus for
cellular usage totaled approximately $64.50 per month or $774 per year per cellular subscriber.’
In total the gain in consumer surplus was approximately $114.5 billion per year over the period
using the average number of subscribers of approximately 148 million nationwide over the
period.'” While many economic factors contributed to this gain in consumer surplus, this
significant gain arises in part from Commission regulatory policy in decreasing the price of
wireless termination to the PSTN. That action caused elimination of most roaming charges and
long distance cellular charges. Other Commission actions that contributed to this gain in
consumer surplus include Commission spectrum auctions, which increased competition among
wireless providers.

12. Economic efficiency also increased significantly as a result of the Commission’s
action. Economic efficiency increased by $45.20 per month per cellular subscriber or $542 per

year. Given the average over the period of approximately 148 million cellular subscribers

? Data from Table 20, Implementation of Section 6002(b) of the Omnibus Budget Reconciliation
Act of 1993; Annual Report and Analysis of Competitive Market Conditions With Respect to
Mobile Wireless, Including Commercial Mobile Services, Fifteenth Report, FCC 11-103 (June
27,2011). Over this period average revenue per minute (price) decreased from $0.38 per minute
to $0.07 per minute. Average minutes of use increased from 125 minutes per month to 708
minutes per month. This is a lower bound estimate. See, e.g., J. Hausman, “Sources of Bias and
Solutions to Bias in the CP1,” Journal of Economic Perspectives, 17, 2003. It has been estimated
that as of Q4 2002 average household cellular minutes exceeded average household landline
minutes. See, e.g., “Cell Phone Usage Overtakes Landlines in the US,” http://www.cellular-
news.com/story/8773.php.

10 See “Wireless Quick Facts,” http://www.ctia.org/media/industry_info/index.cfm/AID/10323.
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nationwide, the average gain in efficiency is approximately $80.2 billion per year.

13. From an economic perspective Commission policy in reducing intercarrier
compensation rates can have major, positive effects on both consumer welfare and economic
efficiency.'’ These positive effects on both consumer welfare and economic efficiency —
resulting in part from Commission action reducing intercarrier compensation rates — are
confirmed by data reflecting the increasing replacement (in whole or in part) of wireline service
in favor of wireless service by consumers. Significant change in consumer behavior is a good
measure of actual consumer welfare gains and new economic efficiencies realized from shifts in
regulatory policy and other market changes. And it is now clear that a significant shift away
from wireline and toward wireless voice services has occurred. The most recent survey of
cellular users found that 29.7% of all U.S. households subscribed only to cellular service and did
not subscribe to wireline service.'” Further, even among households that also had wireline
service, a significant portion received almost all of their calls on cellular telephones. Generally,
consumers can be expected to purchase services based on their perception of the services that
provide the greatest benefit (consumer welfare) at the lowest relative cost (efficiency).

14. As it did when wireless service emerged, the Commission is currently considering
the most appropriate intercarrier compensation rates for another currently developing type of
services, namely VoIP services. VoIP is expected to, over the next several years, become the

dominant technology for both wireline and wireless voice service. From an economic

1 See, e.g., J. Hausman, "Valuation and the Effect of Regulation on New Services in
Telecommunications," Brookings Papers on Economic Activity: Microeconomics, 1997; and
“Mobile Telephone,” in M. Cave et al. eds., Handbook of Telecommunications Economics,
2002.

'2S. Blumberg and J. Luke, “Wireless Substitution: Early Release of Estimates from the
National Interview Health Survey, July-December 2010,” CDC, June 8, 2011.

7
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perspective, the Commission could reasonably expect to achieve maximum positive effects on
both consumer welfare and economic efficiency by setting low — near zero — intercarrier
compensation rates for VolP traffic. Established economic principles, as discussed below,
demonstrate that VoIP prices will fall and usage will increase if a key input cost such as
intercarrier compensation is kept low or reduced. The demonstrable results of Commission
action with respect to wireless intercarrier compensation rates are also strong evidence that
consumers will benefit from low intercarrier compensation rates for VolP traffic.

C. Policy Considerations Regarding the Overall Intercarrier Compensation
System

15. The Commission should adopt a comprehensive intercarrier compensation policy for
a low, default intercarrier compensation rate, similar to its decisions to exempt the wireless
industry from a substantial portion of the legacy intercarrier compensation regime. Similar to its
wireless policy the Commission is considering changes to its intercarrier regulatory policy and
whether to reduce default intercarrier rates. This policy would increase economic efficiency and
also consumer welfare.

16. Also, lower rates for all intercarrier compensation will lead to lower prices for
consumers, added investment an innovation, or both, as the wireless experience demonstrates.
Lower prices and added investment and innovation lead to increased consumer welfare and
increased demand and increased output. Economic analysis demonstrates that lower costs are
passed through to consumer prices at a minimum rate of 50%, even for a monopolist."

However, as competition increases the percentage of pass-through approaches 100% (and can

13 For a discussion see, e.g., J. Bulow and P. Pfleiderer, “A Note on the Effect of Cost Changes
on Prices,” Journal of Political Economy, 91, 1983; and J. Hausman and G. Leonard,
“Efficiencies for the Consumer Viewpoint,” George Mason Law Review, 7, 1999. This finding is
for a “normal” shaped demand curve that is convex to the origin.
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even be greater than 100%). Empirical economic studies typically find pass-through in
competitive industries of approximately 100%, especially when the cost change is common to
the entire industry.'* Here, given the degree of competition among cellular carriers and the
degree of competition between wireline telephone providers and all intermodal providers such as
cable companies, so-called “over-the-top” VolIP services that ride broadband connections, and
wireless services, [ would expect approximately all of any intercarrier compensation rate
decreases to be passed through in lower prices, added investment an innovation or both to
consumers.

17. Empirical studies in telecommunications also demonstrate near 100% pass-through.
Both Beard et al. (2005) and Aron et al. (2010) find that near 100% pass-through occurred for
long distance rates when regulators reduced intercarrier compensation rates.”> In my own
research, Hausman et al. (2002), I found similar results of a flow-through of lower costs into
lower prices when the legacy Regional Bell Operating Companies were permitted to provide
inter-LATA long distance service.'®

18. Given the amount of competition present in wireless markets and among wireline
telephone and cable companies, I conclude that a regulatory policy requiring that carriers flow

through intercarrier compensation reductions would be unnecessary and potentially harmful.

14 See J. Poterba, “Retail Price Reactions to Changes in State and Local Sales Taxes,” National
Tax Journal, 49, 1996; and T. Besley and H. Rosen, “Sales Taxes and Prices: An Empirical
Analysis,” National Tax Journal, 52, 1999.

" R. Beard et al., “The Flow through of Cost Changes in Competitive Telecommunications:
Theory and Analysis,” Empirical Economics, 30, 2005; and D. Aron, et al., “An Empirical
Analysis of Regulator Mandates on the Pass Through of Switched Access Fees for In-State Long
Distance Telecommunications in the U.S.,” Oct. 2010.

'°J. Hausman et al., “Does Bell Company Entry into Long-Distance Telecommunications
Benefit Consumers?” Antitrust Law Journal, 70, 2002.
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Since the significant fixed costs of networks must be recovered through prices, the market will
determine the most economically efficient means to recover these fixed costs. Further, the
majority of both wireless service (at least for voice services) and wireline long distance service is
sold in “bucket plans,” often of the “all you can eat variety,” meaning the price of those plans is
generally the only variable that can and will be adjusted by firms when implementing input cost
reductions in the telecommunications market.

19. A regulatory mandate that requires flow-through is likely to distort this type of
competition in an artificial way and may lead to a reduction of bundled offerings from firms or
reduced investment or both. These bundled offerings may be of the “triple play” or even the
“quadruple play” type where a bundled price is charged for three or four services and the
services do not each have a separate price. These types of bundled offerings have proven to be
very popular with consumers. Any regulatory action which limits these types of bundled plans
would create economic distortions and decrease both economic efficiency and consumer welfare.

20. Commission policy with respect to input costs in a correct manner is especially
important now for the wireless industry. Investment in LTE and other 4G technologies is
ongoing and will require billions of dollars of new investment by the cellular industry."” LTE
will provide significant benefits to consumers. LTE will provide much faster download speeds
and less congestion on cellular networks. For example, some LTE specifications provide for 100
Mbps download speeds and 50 Mbps upload speeds, which will allow for content rich
applications, including streaming HD video. LTE will also lead to approximately 2-4 times more
efficient use of spectrum, compared with the current 3G technologies, CDMA2000 (EVDO) and

WCDMA (UMTS), and HSPDA. Given the rapid growth in internet usage on cell phones,

"7 LTE is often referred to as 3GPP in addition to LTE.

10
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adoption of LTE will be an especially important development.
I11.Expected Consumer Benefits of Lower Intercarrier Compensation Rates

21. Consumer benefits from new investment and new innovative products — which
create increased dynamic economic efficiency — are significantly greater than the subsidies
consumers receive from the economically inefficient framework of universal service subsidies
which arise from the intercarrier compensation framework.'® Similarly, given the ongoing
innovation in VoIP, wireless, and other communications technologies, correct regulatory policy
is especially important to allow for the maximum increase in dynamic economic efficiency and
consumer welfare, which I would expect to arise from the new LTE networks.

22. Inow estimate the consumer benefits from the Commission adopting an intercarrier
compensation policy that sets low (near zero) intercarrier rates. I first calculate the consumer
benefits for wireless. From industry sources I find that the average wireless usage in 2009,
which is the latest data available, is 696 minutes per month."” The average voice ARPU for the
same time period was $34.34, and the average cost of intercarrier payments I estimate to be
$0.50 per user, per month based on my discussions with industry representatives. To estimate

the effect of decreasing the intercarrier rate to near zero, I assume full pass-through given the

'8 See, e.g., J. Hausman, “Valuation and the Effect of Regulation on New Services in
Telecommunications," Brookings Papers on Economic Activity: Microeconomics, 10, 1997.
The importance of dynamic economic efficiency was first discovered by Prof. Robert Solow in
the 1960s. Prof. Solow received the Nobel Prize in economics for his research. For the
economic inefficiencies created by the USF framework, see J. Hausman and H. Shelanski,
“Economic Welfare and Telecommunications Welfare: The E-Rate Policy for Universal Service
Subsidies,” Yale Journal on Regulation, 16, 1999.

¥ Data from Chart 19, Implementation of Section 6002(b) of the Omnibus Budget Reconciliation
Act of 1993; Annual Report and Analysis of Competitive Market Conditions With Respect to
Mobile Wireless, Including Commercial Mobile Services, Fifteenth Report, FCC 11-103 (June
27,2011).

11
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degree of competition among cellular carriers. For the elasticity of demand, which increases
minutes, [ make two estimates. First, I estimate the arc elasticity from the experience of the price
decrease observed during 1996-2008, which I discussed above.” I estimate the price elasticity to
be -1.05. This estimate implies that if the usage price decreases by 1% usage will increase by
1.05%. My other estimate of the usage elasticity arises from a regression log of minutes per
month regressed on log price as well as an income variable or a time trend. Here I also used data
over the 1993-2008 period. I calculate an elasticity estimate, which is very similar to the other
estimate of -0.952 (t-statistic = 7.41). Thus, I find very similar estimates.

23. Using my assumption of full pass-through and the elasticity estimates along with the
subscription elasticity of Hausman (1997), I find that consumer surplus increases by $1.05 per
month or $12.60 per year per cellular subscriber.”’ Using the estimate of 302 million cellular
subscribers in 2010, I estimate the aggregate amount of consumer welfare gain is $3.82 billion
per year. Thus, I find a significant gain in consumer welfare from the proposed Commission
policy for wireless intercarrier compensation rate reductions.

24. Inow do a similar calculation for the change in consumer welfare from wireline long
distance usage from a change in intercarrier compensation rates. I again assume full pass-
through given the findings of Beard et al. (2005) and Aron (2010), which I discussed above.
From industry sources, I estimate that the average cost of intercarrier compensation payments is

$1.50 per month per wireline long distance user, and that the ARPU for long distance service is

2% The arc elasticity is estimated as the percentage change in quantity divided by the percentage
change in price over the period.

*! See J. Hausman, "Valuation and the Effect of Regulation on New Services in
Telecommunications," Brookings Papers on Economic Activity: Microeconomics, 10, 1997, for
the subscription elasticity estimate; and “Wireless Quick Facts,”
http://www.ctia.org/media/industry_info/index.cfm/AID/10323.

12
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approximately $9 per month. Minutes of use per month in 2007 were, on average, 136.5
minutes.”> For the usage elasticity I use an estimate from the economic literature of -0.72.% I
estimate the increase in consumer surplus to be $3.64 per month or $43.71 per year. Based on
the number of 2010 wireline subscribers I find that the change in Commission policy would lead
to a gain in consumer welfare of about $4.96 billion per year.”* Thus the total gain for both
wireless and wireline usage is $8.77 billion per year. This gain of almost $9 billion per year for
U.S. consumers demonstrates the potential importance of the Commission adopting a regulatory
policy where intercarrier rates are low (allowing carriers to recover costs primarily from end-
users, not implicit subsidies from other carriers) and the removal of the current policy distortion
occurs.”

25. The above estimates are “static estimates” in the sense that I estimate increases in
usage that arise from lower prices. Even larger effects would arise from gains on a dynamic
basis. Indeed, dynamic gains from new products or service that result from cost reductions (such

as significant intercarrier compensation cost reductions) are typically significantly larger than

22 See Table 2.6, “Statistics of Communications Common Carriers,” FCC,
http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-301505A1.pdf , 2006/2007 edition.

3 This is the “Taylor estimate” which was found approximately in many studies of the long
distance industry. See, e.g., W. Taylor and L.D. Taylor, “Postdivestiture Long-Distance
Competition in the United States,” American Economic Review, 83, 1993.

4 See FCC, “Local Telephone Competition: Status as of June, 30, 2010,”
http://fjallfoss.fce.gov/edocs public/attachmatch/DOC-305297A1.pdf (Mar. 2011).

?% These wireline consumer welfare gains (but not the gains on the wireless side) would be
reduced to the extent wireline providers increase end-user prices to make up for lost intercarrier
revenue. However, in at least a substantial portion of the country, competitive pressures would
likely constrain many firms from increasing end-user rates by amounts equal to the lost
intercarrier compensation revenue. Moreover, as discussed below, the dynamic consumer
welfare gains associated with the greater pricing efficiency can be expected to be substantial —
possibly greater than the static gain calculated above.

13
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static gains in consumer welfare as my academic research has demonstrated.”® While it is
difficult to predict successful new services, I consider two new applications which might well be
successful new applications. The first potential application is “voice-to-text” emails, or “text-to-
voice” emails.”” Subscribers may prefer one type of email over the other type of email
depending on their circumstances. While driving an automobile, for example, a person cannot
use text emails, but the use of voice emails may be acceptable, especially for non-complicated
subjects. Also, a person may prefer to respond to text emails on a smartphone using voice emails
which would then be delivered as a voice email and could be changed to a text email if the
receiver wanted to do so. Another potential application is to use voice as means of personal
authentication for use in financial applications.*® The ability to recognize a “voice print”
potentially offers greater security than the use of a password or PIN number, which can be
“hacked” with sufficient computer time in some cases. By asking a person to say a random
chosen password word the ability to bypass a security system becomes much more difficult.

26. Decreased input costs can make a new service possible which will satisfy consumer
demand. For example, reduced long distance costs led to cellular service plans that eliminated
out of region long distance charges. These new plans were very popular with consumers and are

now chosen by nearly all post-paid cellular customers.

26 See, e.g., J. Hausman, “Mobile Telephone,” in M. Cave et al. eds., Handbook of
Telecommunications Economics, 2002. There I estimated that cell phones as a new product in
1999 I estimate that cellular telephone as a new product led to a consumer welfare gain of $111
billion per year.

*7 These services have recently begun to be offered. See, e.g., “Google voice: Text message to
email,” http://www.google.com/support/voice/bin/answer.py?hl=en&answer=160203.

28 See, e.g., “How Biometrics Works: Voiceprints,”
http://science.howstuffworks.com/biometrics3.htm.
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27. To demonstrate how new applications can lead to significant gains in consumer
welfare, I assume a yearly revenue average of $36 per subscriber ($3 per month) for each of
these applications, and a take-up rate of 25%. I assume an elasticity of -1.2 and estimate a
conservative lower bound consumer surplus amount. For just one new application, such as the
voice-to-text and reverse email, I find the gain in consumer surplus to be $1.3 billion per year.”
Consumers benefit from these services, which is demonstrated by their willingness to purchase
the services with their new features. Thus, dynamic efficiency gains from innovation that leads
to successful new products and services typically creates large gains in consumer surplus and
economic efficiency as academic research has demonstrated.

IV.  Conclusion

28. The Commission should reform the intercarrier compensation regime and establish
low, near zero intercarrier compensation rates for all traffic. The Commission followed that
approach in the recent past with wireless traffic, and that led to significant gains in consumer
welfare and economic efficiency. Technology is changing again as carriers switch from circuit-
switched technology to wireless and VoIP services. The Commission should once again align
rates more closely with costs by setting intercarrier compensation rates to near zero. My
estimates here demonstrate significant gains in consumer welfare for both wireless users and
wireline users — which is especially important as an increasing proportion of households use only
wireless. Thus, a policy that encourages the transition to next generation technology and greater
use of VoIP will create significant welfare gains for consumers and efficiency gains for the U.S.

economy.

%% There would also be a significant gain in producer surplus here as well. Thus the gain in
economic efficiency would be significantly larger.
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This concludes my paper. I declare under penalty of perjury that, to the best of my

knowledge, the foregoing is true and correct.

| o il

Date: July 25, 2011 Jén@ Allen Hausman
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PUBLICATIONS:
. Econometrics

"Minimum Mean Square Estimators and Robust Regression," Oxford Bulletin of Statistics, April 1974.

"Minimum Distance and Maximum Likelihood Estimation of Structural Models in Econometrics," delivered at the
European Econometric Congress, Grenoble: August 1974.

"Full-Information Instrumental Variable Estimation of Simultaneous Equation Models," Annals of Economic and
Social Measurement, vol. 3, 641-652, October 1974.

"Estimation and Inference in Nonlinear Structural Models," Annals of Economic and Social Measurement, 653-665,
October 1975. (with E. Berndt, R.E. Hall, and B.H. Hall)

"An Instrumental Variable Approach to Full-Information Estimators in Linear and Certain Nonlinear Econometric
Models," Econometrica, Vol. 43(4), 727-738, 1975.

"Simultaneous Equations with Errors in Variables," Journal of Econometrics 5, 1977.

"Social Experimentation, Truncated Distributions, and Efficient Estimation," Econometrica, Vol. 45(4), 919-938,
1977. (with D. Wise)

"A Conditional Probit Model for Qualitative Choice," with D. Wise, Econometrica, Vol. 46(2), 403-426, 1978.
"Specification Tests in Econometrics," Econometrica, vol. 46(6), 1273-1291, 1978.
"Non-Random Missing Data," with A.M. Spence, MIT Working Paper 200, May 1977.

"Attrition Bias in Experimental and Panel Data: The Gary Income Maintenance Experiment," with D. Wise,
Econometrica, vol. 47(2), 455-473, 1979.

"Missing Data and Self Selection in Large Panels," Annales de I'INSEE, April 1978. (with Z. Griliches and
B.H. Hall)

"Stratification on Endogenous Variables and Estimation," in The Analysis of Discrete Economic Data, ed. C. Manski
and D. McFadden, MIT Press, 1981. (with D. Wise)

"Les models probit de choix qualitatifs," ("Alternative Conditional Probit Specifications for qualitative Choice.")
(English Version), September 1977; EPRI report on discrete choice models, Cahiers du Seminar d'Econometrie,
1980.

"The Econometrics of Labor Supply on Convex Budget Sets," Economics Letters, vol. 3(2), 171-174, 1979.

"Panel Data and Unobservable Individual Effects," Econometrica, vol. 49(6), 1377-1398, 1981. (with W. Taylor)

"Comparing Specification Tests and Classical Tests," Economics Letters, 1981.

"The Effect of Time on Economic Experiments,” invited paper at Fifth World Econometrics Conference, August
1980; in Advances in Econometrics, ed. W. Hildebrand, Cambridge University Press, 1982.

"Sample Design Considerations for the Vermont TOD Use Survey," with John Trimble, Journal of Public Use Data,
9, 1981.

"Identification in Simultaneous Equations Systems with Covariance Restrictions: An Instrumental Variables



Attachment 4

Interpretation," with W. Taylor, Econometrica,Vol. 51(5), 15-27-1549, 1983.

"Stochastic Problems in the Simulation of Labor Supply," in Tax Simulation Models, ed. M. Feldstein, University of
Chicago Press, 1983.

"The Design and Analysis of Social and Economic Experiments," invited paper for 43rd International Statistical
Institute Meeting, 1981; Review of the 1SI.

"Specification and Estimation of Simultaneous Equation Models," in Handbook of Econometrics, ed. Z. Griliches
and M. Intriligator, vol. 1, 1983.

"Full-Information Estimators," in Kotz-Johnson, Encyclopedia of Statistical Science, vol. 3, 1983

"Instrumental Variable Estimation," in Kotz-Johnson, Encyclopedia of Statistical Science, vol. 4, 1984

"Specification Tests for the Multinomial Logit Model," with D. McFadden, Econometrica, vol. 52(5), 1219-1240.
1984,

"Econometric Models for Count Data with an Application to the Patents R&D Relationship," Econometrica, vol.
52(4), 909-938. 1984 .(with Z. Griliches and B. Hall)

"The Econometrics of Nonlinear Budget Sets," Fisher-Shultz lecture for the Econometric Society, Dublin: 1982;
Econometrica, vol. 53(6) 1255-1282, 1985.

"The J-Test as a Hausman Specification Test," with H. Pesaran, Economic Letters, 1983.

"Seasonal Adjustment with Measurement Error Present," with M. Watson, Journal of the American Statistical
Association, 1985.

"Efficient Estimation and Identification of Simultaneous Equation Models with Covariance Restrictions," with W.
Newey and W. Taylor, Econometrica, 55, 1987.

"Technical Problems in Social Experimentation: Cost Versus Ease of Analysis," with D. Wise, in Social
Experimentation, ed. J. Hausman and D. Wise, 1985.

"Errors in Variables in Panel Data," with Z. Griliches, Journal of Econometrics, 1986.

"Specifying and Testing Econometric Models for Rank-Ordered Data," with P. Ruud; Journal of Econometrics,
vol. 34(1-2), 83-104. 1987.

"Semiparametric Identification and Estimation of Polynomial Errors in Variables Models," with W. Newey, J.
Powell and H. Ichimura, Journal of Econometrics, 1991.

"Flexible Parametric Estimation of Duration and Competing Risk Models," with A. Han, Journal of Applied
Econometrics, 1990.

"Consistent Estimation of Nonlinear Errors in Variables Models with Few Measurements," with W. Newey and J.
Powell, 1987.

"Optimal Revision and Seasonal Adjustment of Updated Data: Application to Housing Starts," with M. Watson,
Journal of the American Statistical Association Proceedings, 1991.

"Seasonal Adjustment of Trade Data," with R. Judson and M. Watson, ed. R. Baldwin, Behind the Numbers: U.S.
Trade in the World Economy, 1992.
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"Nonlinear Errors in Variables: Estimation of Some Engel Curves," Jacob Marschak Lecture of the Econometric
Society, Canberra 1988, Journal of Econometrics, vol. 65(1), 205-233. 1995.

"Nonparametric Estimation of Exact Consumers Surplus and Deadweight Loss," with W. Newey, Econometrica,
vol. 63(6), 1445-1476, 1995.

"Misclassification of a Dependent Variable in Qualitative Response Models," with F. Scott-Morton and J. Abrevaya,
Journal of Econometrics, 1998.

"Semiparametric Estimation in the Presence of Mismeasured Dependent Variables," with J. Abrevaya, Annales
D'Economie et de Statistique, 55-56, 1999.

“A New Specification Test for the Validity of Instrumental Variables,”, Econometrica, vol. 70(1), 163-189. 2002.
(with J. Hahn)

“Microeconometrics,” Journal of Econometrics, vol. 100(1), 33-35. 2000.

“Instrumental Variables Estimation for Dynamic Panel Models with Fixed Effects”, with J. Hahn and G.
Kuersteiner, mimeo May 2001, Journal of Econometrics, 2006

“Mismeasured Variables in Econometric Analysis: Problems from the Right and Problems from the Left”, Journal
of Economic Perspectives Vol. 15(4), 57-67. 2001.

“Estimation with Weak Instruments: Accuracy of Higher Order Bias and MSE Approximations,” with J. Hahn and
G. Kuersteiner, Econometrics Journal vol. 7(1), 272-306. 2004. (Chosen as one of best papers in journal over
the previous 10 years, 2008)

“Notes on Bias in Estimators for Simultaneous Equation Models”, with J. Hahn, Economic Letters, 2002

“Triangular Structural Model Specification and Estimation with Application to Causality”, Journal of Econometrics,
Vol. 112(1), 107-113, 2003

“Weak Instruments: Diagnosis and Cures in Empirical Econometrics”, with J. Hahn, American Economic Review,
Vol. 93(2), 118-125, 2003.

“Instrumental Variable Estimation with Valid and Invalid Instruments”, with J. Hahn, August 2003, Annales
d'Economie et Statistique, No. 79-80, 2005.

“Difference in Difference Meets Generalized Least Squares: Higher Order Properties of Hypotheses Tests”, with G.
Kuersteiner, Journal of Econometrics, 144, 371-391, 2008.

"Response Error in a Transformation Model: Estimation of Wage Equations," with Jason Abrevaya, Econometrics
Journal, Vol. 7(2), 366-388. 2004

“Asymptotic Properties of the Hahn-Hausman Test for Weak Instruments”, with J. Stock and M. Yogo, Economic
Letters, vol. 89(3), 333-342. 2005.

“Many Weak Instruments and Microeconometric Practice,” with C. Hansen and W. Newey, Journal of Business
and Economic Statistics, 26, 398-422, 2008.

“A Semi-Parametric Duration Model with Heterogeneity that Does Not Need to be Estimated,” with T. Woutersen,
Econometric Society World Meetings, London, 2005,

“Estimating the Derivative Function with Counterfactuals in Duration Models with Heterogeneity,” with T.
Woutersen, September 2005.
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“Using a Laplace Approximation to Estimate the Random Coefficients Logit Model by Non-linear Last Squares”,
with M. Harding, December 2005, International Economic Review, 2007.

“Duration Models,” forthcoming in the New Palgrave, with T. Woutersen, March 2006.

“Hausman Tests,” International Encyclopedia of the Social Sciences, with H. White, June 2008.

“IV estimation with Heteroskedasticity and Many Instruments,” with W. Newey T. Woutersen, J. Chao, and N.
Swanson, March 2008.

“Testing for Causal Effects in a Generalized Regression Model with Endogenous Regressors,” with J. Abrevaya and
S. Khan, March 2007, Econometrica, 2010.

“A Reduced Bias GMM-like Estimator with Reduced Estimator Dispersion,” with K. Menzel, R. Lewis, and W.
Newey, September 2007, forthcoming Journal of Econometrics

“Asymptotic Distribution of JIVE in a Heteroskedastic IV Regression with Many Instruments,” with J. Chao, W.
Newey, N. Swanson, and T. Woutersen, May 2008, forthcoming in Econometric Theory

“A Bayesian Mixed Logit-Probit Model for Multinomial Choice,” with M. Burda & M. Harding Journal of
Econometrics, 147, 232-246, 2008.

“Understanding Choice Intensity: A Poisson Mixture Model with Logit-based Random Utility Selective Mixing”,
with M. Burda & M. Harding, October 2009.

“Testing with Heteroskedasticity and Many Instruments”, with W. Newey T. Woutersen, J. Chao, and N. Swanson,
January 2011

“A Bayesian Semi-Parametric Duration Model with Unobserved Heterogeneity”, with M. Burda & M. Harding,,
May 2011

I1. Public Finance and Regulation

"The Evaluation of Results from Truncated Samples,", with D. Wise, Annals of Economic and Social Measurement,
vol. 5, 421-446, April 1976.

"Discontinuous Budget Constraints and Estimation: The Demand for Housing," with D. Wise, Review of Economic
Studies, vol. 7(146), 75-96. January 1980.

"The Effect of Taxation on Labor Supply: Evaluating the Gary Negative Income Tax Experiment," with G. Burtless,
Journal of Political Economy, vol. 86(6), 1103-1130. 1978.

"AFDC Participation -- Permanent or Transitory?," in Papers from the European Econometrics Meetings, ed. E.
Charatsis, North Holland: 1981.

"The Effect of Wages, Taxes, and Fixed Costs on Women's Labor Force Participation," Journal of Public
Economics, vol. 14(2), 161-194. October 1980.

"The Effect of Taxes on Labor Supply," in How Taxes Affect Economic Behavior, ed. H. Aaron and J. Pechman,
Brookings: 1981.

"Income and Payroll Tax Policy and Labor Supply," in The Supply Side Effects of Economic Policy, ed. G. Burtless,
St. Louis: 1981.
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"Individual Retirement Decisions Under an Employer-Provided Pension Plan and Social Security," with G. Burtless,
Journal of Public Economics, 1982.

"Individual Retirement and Savings Decisions," with P. Diamond, Journal of Public Economics, 1984.

"Retirement and Unemployment Behavior of Older Men," in H. Aaron and G. Burtless, Retirement and Economic
Behavior, Brookings: 1984.

"Tax Policy and Unemployment Insurance Effects on Labor Supply," in Removing Obstacles to Economic Growth,
ed. M. Wachter, 1984.

"Family Labor Supply with Taxes," with P. Ruud, American Economic Review, 1984.

"Social Security, Health Status and Retirement," with D. Wise, in Pensions, Labor, and Individual Choice, ed. D.
Wise, 1985.

"The Effect of Taxes on Labor Supply,”" in Handbook on Public Economics, ed. A. Auerbach and M. Feldstein,
1985.

"Choice Under Uncertainty: The Decision to Apply for Disability Insurance," with J. Halpern, Journal of Public
Economics, vol. 31(2) 131-161. 1986.

"Household Behavior and the Tax Reform Act of 1986," with J. Poterba, Journal of Economic Perspectives, 1987,
also published in French in Annales D'Economie et de Statistique, 1988.

"Involuntary Early Retirement and Consumption," with L. Paquette, ed. G. Burtless, Economics of Health and
Aging, 1987.

"Income Taxation and Social Insurance in China," in Sino-U.S. Scholars on Hot Issues in China's Economy,
1990.

"On Contingent Valuation Measurement of Nonuse Values," with P. Diamond, in Contingent Valuation: A Critical
Appraisal, ed. J. Hausman, 1993.

"Does Contingent Valuation Measure Preferences? Experimental Evidence," with P. Diamond, G. Leonard, M.
Denning, in Contingent Valuation: A Critical Appraisal, ed. J. Hausman, 1993.

"Contingent Valuation: Is Some Number Better than No Number?" with P. Diamond, December 1993, Journal of
Economic Perspectives, 8(4), 45-64. 1994,

"A Utility-Consistent Combined Discrete Choice and Count Data Model: Assessing Recreational Use Losses Due to
Natural Resource Damage," with G. Leonard and D. McFadden, Journal of Public Economics, 56(1), 1-30.
1995.

"Contingent Valuation Measurement of Nonuse Values," with P. Diamond, ed. R.B. Stewart, Natural Resource
Damages: A Legal, Economic, and Policy Analysis, 1995.

"A Cost of Regulation: Delay in the Introduction of New Telecommunications Services," with T. Tardiff, 1995, ed.
A. Dumort and J. Dryden, The Economics of the Information Society, 1997.

"Valuation and the Effect of Regulation on New Services in Telecommunications," Brookings Papers on Economic
Activity: Microeconomics, 1997, 1-38.

"Taxation by Telecommunications Regulation," Tax Policy and the Economy, 12(1), 29-48. 1998.
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“Taxation by Telecommunications Regulation: The Economics of the E-Rate”, AEI Press, 1998.

“Economic Welfare and Telecommunications Welfare: The E-Rate Policy for Universal Service Subsidies,” with H.
Shelanski, Yale Journal on Regulation , 16, 1999.

“Efficiency Effects on the U.S. Economy from Wireless Taxation”, National Tax Journal, 53, 733-742. September
2000.

“Residential Demand for Broadband Telecommunications and Consumer Access to Unaffiliated Internet Content
Providers”, with H. Singer and J.G. Sidak, Yale Journal on Regulation , 18(1) 129-173, 2001.

“Regulating the U.S. Railroads: The Effects of Sunk Costs and Asymmetric Risk,” with S. Myers, Journal of
Regulatory Economics, 22(3), 287-310. 2002.

“Regulated Costs and Prices in Telecommunications,” in G. Madden ed. International Handbook of
Telecommunications, 2003.

Will New Regulation Derail the Railroads?, Competitive Enterprise Institute, October 2001

“Competition and Regulation for Internet-related Services”, in Korea Institute for Industrial Economics and Trade,
Industrial Competitiveness and Competition Policy in the Era of Telecommunication Convergence. 2001. (also
translated into Korean in a book)

“From 2G to 3G: Wireless Competition for Internet-Related Services,” presented at Brookings Conference, October
2001, R. Crandall and J. Alleman ed., Broadband, Brookings, 2002.

“Competition and Regulation for Internet-related Services: Results of Asymmetric Regulation”, presented at
Columbia Univ. conference, October 2001, R. Crandall and J. Alleman ed., Broadband, Brookings, 2002

“United States: Lessons from the New Millennium,” with R. Crandall, in A. Brown et. al. eds., Telecommunications
Reform in the Asia-Pacific Region, 2004

“Does Bell Company Entry into Long-Distance Telecommunications Benefit Consumers?,” with G. Leonard and
J.G. Sidak, Antitrust Law Journal, 70(2), 463-484, 2002.

“Sources of Bias and Solutions to Bias in the CPI”, NBER Discussion paper 9298, Oct. 2002, Journal of Economic
Perspectives, vol. 17(1), 23-44. 2003.

“CPI Bias from Supercenters: Does the BLS Know that Wal-Mart Exists?,” with E. Leibtag, presented at conference
on Index Numbers, Vancouver, June 2004, NBER Discussion Paper w10712, August 2004. W.E Diewert, J.S.
Greenlees, and C.R. Hulten eds,, Price Index Concepts and Measurement, 2009.

“Did Mandatory Unbundling Achieve Its Purpose? Empirical Evidence from Five Countries,” with G. Sidak,
Journal of Competitive Law and Economics, vol. 1(1), 173-245. 2005.

“Telecommunications Regulation: Current Approaches with the End in Sight,” (with G. Sidak) NBER conference on
regulation, September 2005, forthcoming in N. Rose. ed., Economic Regulation and Its Reform: What Have We
Learned? 2010.

“Commentary on International Taxation: Tax Policy when Corporate Profits are a Return to Labor Rather than
Capital," with Roger Gordon, J. Mirrlees et. al., Dimensions of Tax Design, OUP, 2010.

“Wal-Mart Effects and CPI Construction”, in Price and Productivity Measurement, with E. Leibtag, W.E. Diewert,
B.M. Balk, D. Fixler, K.J. Fox and A.O. Nakamura, editors, Trafford Press, forthcoming.
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“Are Regulators Forward-Looking? Copper Prices and Telecommunications Networks,” with G. Sidak and T.
Tardiff, FCC Communications Journal, 61, 2008.

“Non-Neutrality of the Proposed RSPT”, forthcoming Australian Economic Review, 2011.

I11. Applied Micro Models

"Project Independence Report: A Review of U.S. Energy Needs up to 1985," Bell Journal of Economics, vol. 6(2),
517-551. Autumn 1975.

"Individual Discount Rates and the Purchase and Utilization of Energy Using Durables," Bell Journal of Economics,
vol. 10(1), 33-54. Spring 1979.

"Voluntary Participation in the Arizona Time of Day Electricity Experiment," with D. Aigner, in EPRI Report,
Modeling and Analysis of Electricity Demand by Time of Day, 1979; Bell Journal of Economics, 1980.

"A Two-level Electricity Demand Model: Evaluation of the Connecticut Time-of-Day Pricing Test," in EPRI Report,
Modeling and Analysis of Electricity Demand by Time of Day, 1979; Journal of Econometrics, vol. 10(3), 263-
289. 1979.

"Assessing the Potential Demand for Electric Cars,"” with S. Beggs and S. Cardell, Journal of Econometrics, vol.
17(1) 1-19. 1981.

"Assessment and Validation of Energy Models," in Validation and Assessment of Energy Models, ed. S. Gass,
Washington: Department of Commerce, 1981.

"Exact Consumer Surplus and Deadweight Loss," American Economic Review, 71(4)m 662-676, 1981.

"Appliance Purchase and Usage Adaptation to a Permanent Time of Day Electricity Rate Schedule," with J. Trimble,
Journal of Econometrics, vol. 26(1-2), 115-139. 1984.

"Evaluating the Costs and Benefits of Appliance Efficiency Standards," with P. Joskow, American Economic
Review, 72(2), 220-225. 1982.

"Information Costs, Competition and Collective Ratemaking in the Motor Carrier Industry," American University
Law Review, 32 Am. U.L. Rev. 377 Winter 1983.

"An Overview of IFFS," in Intermediate Future Forecasting System, ed. S. Gass et al., Washington: 1983.

"Choice of Conservation Actions in the AHS," in Energy Simulation Models, ed. R. Crow, 1983.

"Patents and R&D: Searching for a Lag Structure," with B. Hall and Z. Griliches, in Actes du Colloque Econometrie
de la Recherce, Paris: 1983.

"The Demand for Optional Local Measured Telephone Service," in H. Trebing ed., Adjusting to Regulatory, Pricing
and Marketing Realities, East Lansing: 1983.

"Patents and R&D: Is There a Lag?," with B. Hall and Z. Griliches, 1985; International Economic Review, vol.
27(2), 265-283. 1986.

"Price Discrimination and Patent Policy," with J. MacKie-Mason, Rand Journal of Economics, vol. 19(2), 253-265.
1988.

"Residential End-Use Load Shape Estimation from Whole-House Metered Data," with 1. Schick, P. Vsoro, and M.
Ruane, IEEE Transactions on Power Systems, 1988.
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"Competition in Telecommunications for Large Users in New York," with H. Ware and T. Tardiff,
Telecommunications in a Competitive Environment, 1989.

"Innovation and International Trade Policy," with J. MacKie-Mason, Oxford Review of Economic Policy, 1988.

"The Evolution of the Central Office Switch Industry," with W. E. Kohlberg, in ed. S. Bradley and J. Hausman,
Future Competition in Telecommunications, 1989.

"Future Competition in Telecommunications," 1987; ed. S. Bradley and J. Hausman, Future Competition in
Telecommunications, 1989.

"Joint Ventures, Strategic Alliances and Collaboration in Telecommunications," Regulation, 1991.

"An Ordered Probit Model of Intra-day Securities Trading," with A. Lo and C. MacKinlay, Journal of Financial
Economics, 1992.

"A Proposed Method for Analyzing Competition Among Differentiated Products," with G. Leonard and J.D. Zona,
Antitrust Law Journal, 60, 1992.

"Global Competition and Telecommunications," in Bradley, et al., ed., Globalization, Technology and Competition,
1993.

"The Bell Operating Companies and AT&T Venture Abroad and British Telecom and Others Come to the US," in
Bradley, et al., ed., Globalization, Technology and Competition, 1993.

"The Effects of the Breakup of AT&T on Telephone Penetration in the US," with T. Tardiff and A. Belinfante,
American Economic Review, vol 63(2), 178-184. 1993.

"Competitive Analysis with Differentiated Products," with G. Leonard and D. Zona, Annales, D'Economie et de
Statistique, 34, 159-180. 1994,

"Proliferation of Networks in Telecommunications," ed. D. Alexander and W. Sichel, Networks, Infrastructure, and
the New Task for Regulation, University of Michigan Press, 1996.

"Valuation of New Goods Under Perfect and Imperfect Competition," ed. T. Bresnahan and R. Gordon, The
Economics of New Goods, University of Chicago Press, 209-237, 1997.

"Competition in Long Distance and Equipment Markets: Effects of the MFJ," Journal of Managerial and Decision
Economics, vol. 16(4), 365-383. 1995.

"State Regulation of Cellular Prices," Wireless Communications Forum, volume III, April 1995.

"Efficient Local Exchange Competition," with T. Tardiff, Antitrust Bulletin, 1995.

"Superstars in the National Basketball Association: Economic Value and Policy," with G. Leonard, Journal of Labor
Economics, 15(4), 586-624. , 1997.

"Valuation of New Services in Telecommunications," with T. Tardiff, The Economics of the Information Society,
ed. A. Dumort and J. Dryden, Office for Official Publications of the European Communities, Luxemborg, 1997.

"Market Definition Under Price Discrimination," with G. Leonard and C. Vellturo, Antitrust Law Journal, vol. 64,
367-386. 1996.

"Characteristics of Demand for Pharmaceutical Products: An Examination of Four Cephalosporins," with S. Fisher

10
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Ellison, I. Cockburn and Z. Griliches, Rand Journal of Economics, 28(3), 426-446. , 1997.

"Telecommunications: Building the Infrastructure for Value Creation," S. Bradley and R. Nolan, eds. Sense and
Respond, 1998.

"Achieving Competition: Antitrust Policy and Consumer Welfare," with G. Leonard, World Economic Affairs, Vol..
1(2), 34-38., 1997.

"The CPI Commission and New Goods," The American Economic Review, May 1997.

"Economic Analysis of Differentiated Products Mergers Using Real World Data," with G. Leonard, George Mason
Law Review, 5(3), 326-346. 1997.

"Cellular Telephone, New Products and the CP1," Journal of Business and Economics Statistics, vol 17(2), 188-194.
1999.

“Regulation by TSLRIC: Economic Effects on Investment and Innovation,” Multimedia Und Recht, 1999; also in
J.G. Sidak, C. Engel, and G. Knieps eds., Competition and Regulation in Telecommunications, Boston: Kluwer
Academic Publishers, 2000.

“Efficiencies from the Consumer Viewpoint,” with G. Leonard, George Mason Law Review, vol. 7(3)., 1999.

“The Effect of Sunk Costs in Telecommunication Regulation,” in J. Alleman and E. Noam, eds, The New
Investment Theory of Real Options and its Implications for Telecommunications Economics, 2002.

“A Consumer-Welfare Approach to the Mandatory Unbundling of Telecommunications Networks,” with J. Gregory
Sidak, Yale Law Journal, vol. 109(3), 417-505. 1999.

“Competition in U.S. Telecommunications Services Four Years After the 1996 Act, with R. Crandall, in S. Peltzman
and C. Winston, eds., Deregulation of Network Industries, 2000.

“Cable Modems and DSL: Broadband Internet Access for Residential Customers,” with J. Gregory Sidak, and Hal J.
Singer, American Economic Review, vol. 91(2), 302-307. 2001

“The Competitive Effects of a New Product Introduction: A Case Study,” with G. Leonard, Journal of Industrial
Economics, vol. 50(3), 237-263. 2002.

“Mobile Telephone,” in M. Cave et. al. eds, Handbook of Telecommunications Economics, North Holland, 2002.

"On Exclusive Membership in Competing Joint Ventures," with G. Leonard and J. Tirole, Rand Journal of
Economics, vol. 34(1), 43-62. 2003.

“Why do the Poor and the Less-Educated Pay More for Long-Distance Calls?,” with J.G. Sidak, Topics in
Economics Analysis and Policy vol. 3(1) 1210. 2004.

“Estimation of Patent Licensing Value Using a Flexible Demand Specification”, with G. Leonard, Journal of
Econometrics, vol. 139(2), 242-258. 2007.

“Cellular, 3G, Broadband and WiFi”, Shann Memorial Lecture, University of Western Australia, March 2003,
published in R. Cooper R and G. Madden (eds.) (2004) Frontiers of Broadband, Electronic and
Mobile Commerce, Physica-Verlag.

“Using Merger Simulation Models: Testing the Underlying Assumptions,” with G. Leonard, International Journal
of Industrial Organization, vol. 23(9-10), 693-698. 2005

11
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“Competitive Analysis Using a Flexible Demand Specification,” with G. Leonard, Journal of Competition Law and
Economics, vol. 1(2), 279-301. 2005.

“Consumer Benefits from Increased Competition in Shopping Outlets: Measuring the Effect of Wal-Mart,” with E.
Leibtag, presented at EC2 conference, Marseille, Dec. 2004, Journal of Applied Econometrics 2007.

“Measurement of the Change in Economic Efficiency from New Product Introduction,” with E Berndt, P. Chwelos,
and I. Cockburn, August 2005, MIT mimeo, presented At EARIE conference, Porto, September 2005

“Two Sided Markets with Substitution: Mobile Termination Revisited,” Revised June 2010, forthcoming in G.
Madden.

“Real Options and Patent Damages: The Legal Treatment of Non-Infringing Alternatives, and Incentives to
Innovate,” with G. Leonard, Journal of Economic Surveys, vol. 20(4), 493-512. 2006. (reprinted in M. McAleer
and L Oxley, eds, Economic and Legal Issues in Intellectual Property (Blackwell, 2007)

“Patent Damages and Real Options: How Judicial Characterization of Non-Infringing Alternatives Reduces
Incentives to Innovate,” with G. Leonard and G. Sidak, Berkeley Journal of Law and Technology, 2007.

“Evaluation of Market Power Using a Competitive Benchmark Rather than the Herfindahl-Hirschman Index,” with
G. Sidak, Antitrust Law Journal, vol. 74(2), 387-408, 2007.

“The CPI: Its Importance and Prospects for Improvement,” in Siegfried, ed., Better Living through Economics,
20009.

“Managing Product Variety in a Competitive Environment: An Empirical Investigation of Consumer Electronics
Retailing,” with C. Ren, Y. Hu, and J. Yuhu, December 2008, forthcoming Management Science.

“Google and the Antitrust Scrutiny of Orphan Books”, with G. Sidak, Journal of Competition Law and Economics,
5,411-438, 2009.

“Margin-Concentration Analysis in the UK Groceries Inquiry,” with D. Parker, Journal of Competition Law and
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