transition to competition in the long-distance market. To wit, it will have spent far
too much time mechanically counting the number of competitors, and far too little
time assessing whether consumers have meaningful choices at competitive prices

for their telecommunications products and services.

78. There is increasing recognition on the part of regulators and policymakers in the

telecommunications industry that wireless provides competitive discipline on
wireline pricing. This is evident from the fact that recent regulatory decisions
throughout North America cite ubiquitous wireless competition as a factor in

forbearance and deregulation of telecommunications services.

79. In Canada, ILECs may petition to be forborne from regulation in an exchange
when there are two independent, facilities-based competitors to the incumbent
provider, where at |east one of them is a wireline provider other than the ILEC.*
As of June 30, 2009, throughout Canada the CRTC has forborne from regulating in
exchanges that account for 77 percent of residential lines and 68 percent of

business lines, representing 75% of all local revenues.*

80. The California Commission recently determined that wireless is in the same

product market as wireline communications. This determination was instrumental

¥ Telecom Decision CRTC 2006-15, Forbearance from the regulation of retail local exchange services, as
varied by Order in Council, P.C. 2007-0532, April 4, 2007.

¥2 Canadian Radio-television and Telecommunications Commission, Communications Monitoring Report 2009
{August 2009).
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in the California Commission’s decision to forbear from regulating local telephone
service on a going-forward basis. The following passages are instructive.
Verizon established that “wireless substitution accounts {or approximately
half of ILEC primary residential wireline losses, as wireless providers
improve the reach of their networks and customers exhibit a growing
willingness to ‘cuf the cord.”” (footnote omitted) *
We agree that the build out of wireless carriers’ networks since this
Commission’s last major telecommunications regulatory review eighteen
years ago has made wireless technologies a close substitute for landline

services. This evidence is a significant factor in this decision.®

8 wireless

81. Finally, in a number of other states, including Iowa and Virginia,
providers are recognized as full-fledged facilities-based entrants in
telecommunications markets that serve to impose pricing discipline on wireline

providers. Decisions in a number of other states concerning the competitive

discipline imposed by wireless providers are pending at the time of this writing.

82. The latest survey results from National Health Interview Study confirm the validity
of treating wireless and wireline as substitutes. As of the second half of 2008,
20.2% of American homes had only wireless telephones.®® In addition, another

14.5% of homes received all or almost all calls on wireless phones despite having a

8 California Public Utilities Commission, Decision 06-08-030, August 30, 2000, p. 119. Available at
http://www.cpuc.ca.pov/WORD _PDF/FINAL _DECISION/59388 . PDF.

#1d., p. 120.

¥ Virginia Acts of Assembly — 2009 Reconvened Session, Chapler 788, An Act to amend § 56-235.5 of the
Code of Virginia, relating to telephone regulatory alternatives, Approved April 8. 2009; State of lowa,
Department of Commerce Utilities Board, Docket No. INU-08-1, In Re: Possible Extension of Board
Jurisdiction Over Single Line Flat-Rated Residential and Business Rates for Local Exchange Carriers, Final
Order lssued June 27, 2008,

86 Stephen J. Blumberg and Julian V. Luke, “Early Release of Estimates From the National Health Interview
Survey (NHIS), July —December 2008,” Division of Health Interview Statistics, National Center for Health
Statistics, May 2009, p. 1. In addition, the authors report a 2.7 percentage point increase in the number of
wireless-only households in the last half of 2008, This represents the Jargest 6-month increase observed since
NHIS began collecting data on wireless-only households in 2003, '
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wireline telephone in the home.*” Hence, almost 35% of American homes were

“mostly wireless” during the period of the survey.®

83. In the Verizon 6 and Owesr 4 MSA Orders, the Commission treated wireless as a
substitute for wireline only in the case of “cord cutting”—-that is, when the

¥ While it is proper for the

consumer no longer subscribes to wireline service.
Comumission to consider wireless competition, the specific approach utilized

understates the impact of wireless competition, and is problematic for three primary

reasons, each of which is discussed in turn.

84. First, as discussed in connection with Principle 6, market definition is problematic
when prices have been set by regulatory fiat rather than market forces. Hence, if
the Commission observes an increase in wireline prices, it may be inclined to
conclude that wireless does not exert sufficient competitive discipline on wireline

prices and therefore wireless must not be in the same product market as wireline.

85. To further illustrate the nature of this problem, suppose that the price of wireline
telephone service was pegged by regulators at a price of zero. In addition, suppose
that virtually all consumers subscribe to both wireless and wireline telephone
service. It would be erroneous to conclude that these two services are complements
based solely on the fact that most consumers choose to subscribe to both services,
Nor could the regulator credibly determine that wireless exerls insufficient

competitive discipline on wireline if the price of wireline were to increase upon the

B71d. in contrast, one year earlier, 15.8% of households had “cut the cord” and an additional 13.1% received all
or most of their calls on a wireless phone. Thus, the proporlion of “wireless mostiy” households increased from
28.9 % 10 34.6% (or 16 percent) i a single year.

8 1n it initial filing in this proceeding, Qwest provided a Phoenix specific study performed by Market Strategies
that shows 25% cord-cutting in Phoenix.

89 See paragraphs 19 and 20 of the Qwesr 4 MSA Order.
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relaxation or removal of price regulation. This argument is valid whenever

regulatory fiat has served to peg wireline prices below market levels.

86. Second, as discussed in connection with Principle 7, given the cost structure of
wireline telephohy, wireless may exert sufficient competitive discipline on wireline
prices even when the two services are imperfect substitutes, This underscores the

- fact that not all consumers need to view wireless and wireline as close substitutes
for wireless to exert sufficient competitive discipline on wireline prices. As
discussed above, it is the “competition at the margin” that disciplines the firm’s

pricing behavior.

87. Finally, recent market research is suggestive of a relatively high degree of
substitutability between wireline and wireless in the lower income strata of the U.S.
population. °° This may suggest that what may appear anecdotally to be a
complementary demand relationship between wireless and wireline may, in fact, be
attributable to an income effect rather than a price effect, That is to say, consumers
that are less income-constrained may well subscribe to both wireline and wireless,
not because they are complements but simply because they can afford to do s0.”!
Moreover, 1f conswners must choose between wireless and wireline, they are
increasingly likely to choose wireless.”” This is further reflected in the fact that as

of June 2008, there were 65% more wireless access lines than wireline access lines

% For example, among those surveyed that described their household income as “Poor, Near Poor and Not
Poor,” the percentage of wireless-only households is 30.9%, 23.8% and 16.0%, respectively. See Stephen J.
Blumberg and Julian V. Luke, “Early Release of Estimates from the National Health Interview Survey, July —
December 2008,” Division of Health Interview Statistics, National Center for Health Statistics, May 2009, p. 8.
! [ a similar vein, we would not conclude that the Toyota Camry and the Honda Accord are complements
merely because some households own both models simultaneously.

%2 See notes 88 and 90 supra.

44



in the U.8.*

VI. SUMMARY AND CONCLUSION

88.

89.

This primary objective of this paper is to inform the Commission’s deliberations
on the proper scope of regulatory oversight in the rapidly evolving
telecommunications marketplace. Given the technologically dynamic nature of the
iﬁdustry and the emergence of facilities-based platforms, fhe social costs of
regulatory intervention, whether through mandatory unbundling policies, stringent

price regulation or mandated network management practices, are far more

pronounced today than they were just a few years ago.

The principles articulated in this paper along with the economic and public policy
rationale underlying their development suggest two overarching policy
recommendations. First, the Commission should reverse the traditional
presumption regarding economic regulation in telecommunications markets;
regulation should be the exception rather than the rule. Second, the Commission
previously concluded that unbundling is among the most intrusive of all forms of
regulation. This implies that the use of mandatory sharing should be exceptional in
nature, a policy instrument of last resort to be used by the Commission only under

conditions in which competition is not possible any other way.

B Local Telephone Competition: Status as of June 30, 2008; Industry Analysis and Technojogy Division,
Wireline Competition Bureau, july 2009, Tables 7 & 14.
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00991648 and P-00991649, June 15, 1999,

“High Capacity Competition in Seatlle: Reply to Comments of Intervening Parlies,” prepared for filing with the
Federal Communications Commission on behalf of US WEST Communications, Petition of US WEST
Communications for Forbearance from Regulation as a Dominant Camier in the Seatfle, Washington MSA (with
Alfred E. Kahn), March 10, 1999,

Rebuttal Testimony of Timothy J. Tardiff on coliocation costs models, prepared for filing with the Califomia Public
Utilities Commission on behalf of Pacific Bell, February 8§, 1999.

Surrebuttal Testimony of Alfred E. Kahn and Timothy J. Tardiff filed with the Missouri Public Service
Commission, in supporl of the Appiications of SBC Communications, Inc., Southwestem Bell Telephone
Company, and Southwestem Bell Communications Services, Inc., for Provision of In-Region InterLATA Services
in Missouri, Docket No. TO 99-227, February 4, 1999.

Rebuttal Testimony of Timothy J. Tardiff on the HAI Model of unbundled network elements, prepared for filing
with the Rhode Island Public Utilittes Commission on behalf of Bell Atlantic-Rhode Island, Docket No. 2681,
January 15, 1999

Reply Testimony of Timothy J. Tardiff on collocation costs models, prepared for filing with the California Public
Utilities Commission on behalf of Pacific Bell, January 11, 1999.

“Economic Evaluation of High Capacity Competition in Seatiie,” prepared for filing with the Federal
Communications Commission on behalf of US WEST Communications, Petition of US WEST Communications
for Forbearance from Regulation as a Dominant Camier in the Seattle, Washington MSA (with Alfred E. Kahn),
December 22, 1998,

Testimony of Timothy J. Tardiff on collocation costs models, prepared for filing with the California Public Utilities
Commission on behalf of Pacific Bell, December 18, 1998.

“Measuring and Recovering the Costs of Long-Term Number Portability: Implications of Price Cap Regulation,”
Prepared for Southwestern Bell for presentation to the Federal Communications Commission, December 10,
1998,

Direct Testimony of Alfred €. Kahn and Timothy JJ. Tardiff, filed with the Missouri Public Service Commission, in
support of the Applications of S8BC Communications, Inc., Southwestem Bell Telephone Company, and
Southwestermn Bell Communications Services, Inc., for Provision of In-Region InterLATA Services in Missouri,
Docket No. TO 98-227, November 20, 1998,

"High Capacity Competition in Phoenix: Reply to Comments of Intervening Parties,” prepared for filing with the
Federal Communications Commission on behalf of US WEST Communications, Petition of US WEST
Communications for Forbearance from Regulation as a Dominant Carrier in the Phoenix, Arizona MSA (with
Alfred E. Kahn), October 28, 1998.

“Measuring and Recovering the Costs of Long-Term Number Portability,” Prepared for Southwestern Bell for
presentation to the Federal Communications Commission, October 28, 1998 (with Alfred E. Kahn).

Declaration of Timothy J. Tardiff on the economic impacts of separate subsidiary requirements for the offer of
advanced services by incumbent iocal exchange camiers, prepared for filing with the Federal Communications
Commission on behalf of Bell Atlantic, in the mater of Deployment of Wireline Services Offering Advanced
Telecommunications Capability, October 15, 1998.

“An Analysis of the HAl Model Release 5.0a," Rebuttal Testimony filed with the Florida Public Service
Commission, Docket No. 980696-TP, on behalf of GTE Florida, September 2, 1998 (with Gregory M. Duncan,
Karyn E. Model, Christian M. Dippon, Jino W. Kim, Francis J. Murphy, Robert P. Cellupica, and Thomas F.
Guarino).

“Economic Evaluation of High Capacity Competition in Phoenix," prepared for filing with the Federal
Communications Commission on behalf of US WEST Communications, Petltion of US WEST Communications
for Forbearance from Regulation as a Dominant Carrier in the Phoenix, Arizona MSA (with Alfred E. Kahn),
August 14, 1998,



Rebuttal Testimony of Timothy J. Tardiff on the HAI Model of unbundled network elements, prepared for filing
with the New Hampshire Public Utilities Commission on behalf of Bell Atlantic-New Hampshire, Docket No, DE-
97-1171, June 22, 19898,

Rebuttal Affidavit before the Arkansas Public Service Commission in the matter of the Application of
Southwestemn Bell Telephone Company Seeking Verification that It Has Fully Complied with and Satisfied the
Requirements of Section 271 (c) of the Telecommunications Act of 1996 (with Alfred E. Kahn), June 11, 1998,
Rebuttal Testimony before the State Corporation Commission of the State of Kansas in the matter of
Southwestemn Bell Telephone Company ~ Kansas' Compliance With Section 271 of the Federal
Telecommunications Act of 1996, Dacket No. 97-SWBT- 411-GIT (with Alfred E. Kahn), May 27, 1998.

Rebuttal Affidavit Before the Public Utilities Commission of the State of Califomia in support of Pacific Bell's Draft
Application for Authority to Provide InterLATA Services in California {with Alfred E. Kahn}, May 20, 1998,

“An Analysis of the Hatfield Model Release 4.0," prepared for filing with the Califomia Public Utilities Commission
on hehalf of GTE Califomia, May 1, 1998 (with Gregory M. Duncan, Karyn E. Model, Christian M. Dippon, Jino
W. Kim, Francis J. Murphy, Robert P. Cellupica, and Thomas F. Guaring).

Reply Testimony of Timothy J. Tardiff on unbundled network element prices and retail service price floors,
prepared for filing with the California Public Utilities Commission on behalf of Pacific Bell, April 27, 1998.
Rebuttal Testimony of Alfred E. Kahn and Timothy J. Tardiff filed with the Qklahoma Public Service Commission,
in support of the Applications of SBC Communications, Inc., Southwestem Bell Telephone Company, and
Southwestem Bell Communications Services, Inc., for Provision of in-Region Interl ATA Services in Oklahoma,
Case No. PUD 970000560, April 21, 1998,

Reply Affidavit hefore the Federal Communications Commission in the matter of Application of SBC
Communications Inc. Southwestem Bell Telephone Company and Southwestem Bell Communications Services,
inc. d/b/a Southwestermn Bell Long Distance for Provision of In-Region InterLATA Services in Texas (with Alfred
E. Kahn), April 17, 1998,

Testimony of Timothy J. Tardiff on unbundled network element prices and retail service price floors, prepared for
filing with the Califomia Public Utilities Commission on behalf of Pacific Bell, April 8, 1998.

Affidavit before the Federal Communications Commission in the matter of Application of SBC Communications
inc., Pacific Bell, and Pacific Bell Communications for Provision of In-Region InterLATA Services in Califomnia
{with Alfred E. Kahn), March 31, 1998.

“Economic Principles Goverming Measurement of Nonrecuming/OSS Costs: An Analysis of the AT&T/MC]
Recommendations,” prepared for filing with the Califormia Public Utiliies Commission on behalf of GTE California
and Pacific Beil, March 4, 1998 (with Gregory M. Duncan),

“Analysis of the Hatfield Model Release 5.0a,” Rebuttal Testimony filed with the North Carolina Utilities
Commission, Docket No. P-100, Sub 133d, on behalf of GTE South, March 2, 1998 (with Gregory M. Duncan,
Rafi A. Mohammed, Christian M. Dippon, Aniruddha Banerjee, Karyn E. Model, Francis J. Murphy, Robert P,
Cellupica, and Thomas F. Guarino).

“Analysis of the Hatfield Model Release 5.0a,” Rebuttal Testimony filed with the South Carolina Public Service
Commission, on behalf of GTE South, March 2, 1998 (with Gregory M. Duncan, Rafi A. Mohammed, Christian M.
Dippon, Aniruddha Banerjee, Karyn E. Model, Francis J. Murphy, Robert P. Cellupica, and Thomas F. Guarino).
Affidavit before the Federal Communications Commission in the matter of Application of SBC Communications
Inc. Southwesten Bell Telephone Company and Southwestem Bell Communications Services, inc. d/b/a
Southwestermn Bell Long Distance for Provision of In-Region InterLATA Services in Texas (with Alfred E. Kahn),
March 2, 1998,

“Analysis of the Hatfield Model Release 5.0a,” Rebuttal Testimony filed with the Kentucky Public Service
Commission, on behalf of GTE South, February 26, 1998 (with Gregory M. Duncan, Rafi A. Mohammed,
Christian M, Dippon, Aniruddha Banerjee, Karyn E. Model, Francis J. Murphy, Robert P. Celiupica, and Thomas
F. Guarino).

Affidavit before the Federal Communications Commission in the matter of Application of SBC Communications
Inc. Southwestemn Bell Telephone Company and Southwestem Bell Communications Services, Inc. d/b/a
Southwestermn Bell Long Distance for Provision of In-Region InterLATA Services in Arkansas (with Alfred E.
Kahn), February 24, 1998.

Testimony before the State Corporation Commission of the State of Kansas in the matter of Southwestem Bell
Telephone Company — Kansas’' Compliance With Section 271 of the Federal Telecommunications Act of 1996,
Docket No. 97-SWBT- 411-GIT (with Alfred E. Kahn), February 17, 1998,

“Analysis of the Hatfield Model Release 5.0,” Rebuttal Testimony filed with the Alabama Public Utilities
Commission, on behalf of GTE South, February 13, 1998 (with Gregory M. Duncan, Rafi A. Mohammed,
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Christian M. Dippon, Aniruddha Banerjee, Karyn E. Model, Francis J. Murphy, Robert P. Cellupica, and Thomas
F. Guarino).
Affidavit before the Federal Communications Commission in the matter of Application of SBC Communications.
Inc. Southwestem Bell Telephone Company and Southwestem Bell Communications Services, Inc. dfb/a/
Southwestem Bell Long Distance for Provision of In-Region interL ATA Services in Oklahoma {with Alfred E.
Kahn), February 13, 1998.
"Analysis of the Hatfield Model Release 5.0, Rebuttal Testimony filed with the North Carolina Utilities
Commission, Docket No. P-100, Sub 133b, on behalf of GTE South, January 30, 1998 {with Gregory M. Duncan,
Rafi A. Mohammed, Christian M. Dippon, Aniruddha Banerjee, Karyn E. Model, Francis J. Murphy, Robert P.
Celiupica, and Thomas F. Guarino).
Supplemental Rebuttal Testimony of Timothy J. Tardiff on switching costs, prepared for filing with the State of
Maine Public Utilities Commission on behalf of Bell Atlantic-Maine, Case No. 97-505, December 22, 1997,
“Reply to AT&T Recommendations for Regulatory Treatment of OSS Costs,” prepared for filing with the
Califomia Public Utilities Commission on behalf of GTE Califomnia and Pacific Bell, December 15, 1997 (with
Gregory M. Duncan).
Rebuttal Tesiimony of Timothy J. Tardiff on the Hatfield Model of unbundled network elements, prepared for filing
with the Vermont Public Service Board on behalf of Bell Atlantic-Vermont, Case No. 57-13, November 21, 1997,
Reply Affidavit of Timothy J. Tardiff on the Hatfield Model, flied with the New York Fublic Service Commission on
behalf of Bell Atlantic-New York, Case 94-C-0095 and Case 28425, November 17, 1997.
Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundied network elements, prepared for filing
with the State of Maine Public Utilities Commission on behalf of Bell Atlantic-Maine, Case No. 97-505, October
21, 1997.
Rebuttal Testimony of Timothy J. Tardiff on the application of the Haffield Model to universal service funding
requirements, prepared for filing with the New Jersey Board of Public Utilities on behalf of Bell Aflantic-New
Jersey, Docket No. TX95120631, October 20, 1997,
“Analysis of the Hatfield Model Release 4.0, filad with the Pennsylvania Public Utility Commission on behalf of
GTE North, October 20, 1997 (with Gregory M. Duncan, Rafi A. Mohammed, Christian M. Dippon, Francis J.
Murphy, Robert P. Cellupica, and Thomas F. Guarino).
Supplemental Rebuttal Testimony of Timothy J. Tardiff on toll and carrier access demand elasticities and
universal service rate rebalancing prepared for filing with the Califomia Public Utilittes Commission on behalf of
Pacific Bell, October 10, 1997.
Rebuttal Testimony of Timothy J. Tardiff on toll and carrier access demand slasticities and universal service rate
rebalancing, prepared for filing with the Califoria Public Utilities Commission on behaif of Pacific Belt,
Septamber 30, 1997.
Rebuttal Testimony of Timaothy J. Tardiff on the Hatfield Model of unbundled network elements, prepared for filing
with the State Corporation Commission of Virginia on behalf of Bell Atlantic-Virginia, Case No. PUC970005, June
10, 1997.
Reply Affidavit of Atfred E. Kahn and Timothy J. Tardiff, filed with the Federal Communications Commission, in
support of the Applications of SBC Communications, Inc., Southwestem Bell Telephone Company, and
Southwestem Bell Communications Services, Inc., for Provision of In-Region InterLATA Services in Oklahoma,
May 26, 1997.
Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Mode! of unbundled network elements, prepared for filing
with the District of Columbia Public Service Commission on behalf of Bell Atlantic-DC, Formal Case No. 962,
May 2, 1997.
Declaration of Timothy J. Tardiff on OANAD Cost Studies, prepared for filing with the California Public Utilities
Commission on behalf of Pacific Bell, April 16, 1997,
Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundied network elements, prepared for filing
with the Maryland Public Service Commission on behalf of Bell Atlantic-Maryland, Case No. B731-11, April 4,
1997,
"Economic Evaluation of the Hatfisld Model, Release 3.1," filed with the Washington Utilities and Transportation
Commission on behalf of GTE, March 28, 1997 (with Gregory M. Duncan and Rafi Mohammed).
“Economic Evaluation of the Hatfisld Model, Version 2.2, Release 2,” prepared for fiting with the Califoria Public
Utilities Commission on behalf of GTE Cailifomnia and Pacific Bell, March 18, 1997 (with Gragory M. Duncan),
Statement of Alfred E. Kahn and Timothy J. Tardiff, "Funding and Distributing the Universal Service Subsidy,”
Prepared for US West for presentation to the Federal Communications Commission, March 13, 1997,
Testimony of Timothy J. Tardiff on toll and camer access demand elasticities, prepared for filing with the
California Public Utilities Commission on behalf of Pacific Bell, March 6, 1997.
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Surrebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network elements, prepared for
filing with the Pennsylvania Public Utility Commissicn on behalf of Bell Atlantic-Pennsyivania, Dockets A-
310203F0002, A-310213F0002, A-310236F0002, A-310258F0002, February 21, 1897.

Affidavit of Alfred E. Kahn and Timothy J. Tardiff, filed with the Oklahoma Public Service Commission, in support
of the Applications of SBC Communications, Inc., Southwestem Bell Telephone Company, and Southwestem
Bell Communications Services, inc., for Provision of in-Region InterLATA Services in Oklahoma, February 21,
1997.

“Reply to Kravtin/Setwyn Analysis of the Gap Between Embedded and Forward-Looking Costs,” affidavit filed
with the Federal Communications Commission, In the Matter of Access Charge Reform, Price Cap Performance
Review for Local Exchange Carmiers, Transport Rate Structure and Pricing, on behalf of GTE, February 14, 1997.
Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network elements, prepared for filing
with the Arkansas Public Service Commission on behalf of Southwestem Bell Telephone Company, Docket 96-
395-U, January 9, 1997.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Mode! of unbundled network elements, prepared for filing
with the Kansas Corporation Commission on behalf of Southwestem Beil Telephone Company, Docket 97-
AT&T-290-Arb, January 6, 1997.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundied network elements, prepared for filing
with the Massachusetts Department of Public Utilities on behalf of New England Telephone and Telegraph
Company, Docket 96-80/81, October 30, 1996.

Statement of Alfred E. Kahn and Timothy J. Tardiff, “Joint Marketing, Personnel Separation and Efficient
Competition Under the Telecommunications Act of 1996," Prepared for US West for presentation to the Federal
Communications Commission, October 11, 1996.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundied network elements, prepared for filing
with the Oklahoma Public Service Cornmission on behalf of Southwestem Bell Telephone Company, September
30, 1996.

Rebuttal Testimony of Timothy J. Tardiff an the Hatfield Mode! of unbundied network elements, prepared for filing
with the Missoun Public Service Commission on behalf of Southwestermn Bell Telephone Company, Case No. TO-
97-040 & TO 97-40-67, September 30, 1996,

“Economic Evaluation of Version 2.2 of the Hatfield Model,” prepared for filing in interconnection arbitrations in
Pennsylvania, Califomia, Florida, Indiana, North Carolina, Oklahoma, lowa, Texas, Virginia, Minnesota, Hawaii,
Nebraska, Kentucky, Washington, and Missour on behalf of GTE, September 1996 (with Gregory M. Duncan).
Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network elements, prepared for filing with the
Texas Public Utility Commission on behalf of Southwestem Bell Telaphone Company, Dockat Nos. 16189,
16196, 16226, 16285, 16290, September 6, 1996.

“Economic Analysis of MFS's Numerical lllustration,” prepared for filing with the Federal Communications
Commission, In the Matter of implementation of the Non-Accounting Safeguards of Sections 271 and 272 of the
Communications Act of 1934, as amended and Regutatory Treatment of LEC Provision of Interexchange
Services Orginating in the LEC's Local Exchange Area, on behalf of US West, August 30, 1996.

Affidavit of Timothy J. Tardiff on proxy rates for unbundled local switching, prepared for filing with the Federal
Cornmunications Commission on behalf of GTE Corporation, petition for a stay of the First Report and Order in
the Matter of Implementation of the Local Competition Provisions of the Telecommunications Act of 1996, August
28, 1896.

Rebuttal Testimony of Timothy J. Tardiff on the Hatfield Model of unbundled network elements, prepared for filing
with the New York Public Service Commission on behalf of New York Telephone, July 15, 1996

Reply Testimony of Timothy J. Tardiff on local exchange service price floors, prepared for filing with the
Caiifomia Public Utilities Commission on behalf of Pacific Bell, July 10, 1996.

*Economic Evaluation of Version 2.2 of the Hatfield Model,” attached to Reply Testimony of Timothy J. Tardiff,
prepared for filing with the Califomia Public Utiiities Commission on behalf of GTE Califomia, July 10, 1896. Also
presented to the Federal Communications Commission as attachment to letter from Whitney Hatch of GTE to
William F. Caton, In the Matter of Implementation of the Local Competition Provisions of the Telecommunications
Act of 1996, July 11, 1986.

Testimony of Timothy J. Tardiff on local exchange service price floors, prepared for filing with the Califomia
Public Utilities Commission on behalf of Pacific Bell, June 14, 1996,

Declaration of Alfred E. Kahn and Timathy J. Tardiff, prepared for filing with the Federal Communications
Commission, in the Matter of Implementation of the Local Competition Provisions of the Telecommunications Act
of 1998, on behalf of Bell Atlantic, May 30, 1996.



Declaration of Timothy J. Tardiff on Round | and Round IF OANAD Cost Studies, prepared for filing with the
California Public Utilities Commission on behalf of Pacific Bell, May 24, 1996,
“Economic Evaluation of Pacific Bell's Round | and Round |t Cost Studies: Reply Comments,” prepared for filing
with the California Public Utilities Commission on behalf of Pacific Bell, April 17, 1996.
“Incremental Cost Principles for Local and Wireless Network interconnection,” prepared for filing with the Federal
Communications Commission on behalf of Pacific Telesis, March 4, 1996 (with Richard D. Emmerson).
“Economic Evaluation of Setected Issues from the Fourth Further Notice of Proposed Rulemaking in the LEC
Price Cap Performance Review: Reply Comments,” Prepared for filing with the Federal Communications
Commission on behalf of the United States Telephone Association, March 1, 1996 (with William E. Taylor and
Chares J, Zarkadas).
Declaration of Timothy J. Tardiff on the toll and camier access demand stimulation caused by the January 1,
1995 price reductions {update), prepared for filing with the Califomia Public Utilities Commission on behalf of
Pacific Bell, January 19, 1996.
“Universal Service Funding and Cost Modeling,” prepared for filing with the California Public Utilities Commission
on behalf of Pacific Bell, January 19, 1396.
“Changes in Interstate Price Regulation: Reply Comments,” prepared for filing with the Federal Communications
Commission on behalf of Pacific Bell and Nevada Bsll, January 10, 1996.
“Economic Evaluation of Seiected 1ssues from the Fourth Further Notice of Proposed Rulemaking in the LEC
Price Cap Performance Review,” Prepared for filing with the Federal Communications Commission on behalf of
the United States Telephone Association, December 18, 1995 {with William E. Taylor and Charles J, Zarkadas).
"Changes in Interstate Price Reguiation: An Economic Evaluation of the Pacific Bell and Nevada Bell Proposal,”
prepared for filing with the Federal Communications Commission on behalf of Pacific Bell and Nevada Bell,
December 11, 1995 (with Alfred E. Kahn).
“Evaluation of the Benchmark Cost Model,” prepared for filing with the Califomia Public Utilities Commission on
behalf of Pacific Bell, December 1, 1995,
Affidavit of William E. Taylor and Timothy J. Tardiff on interconnection regulation, prepared for filing with the
Mexican Secretariat of Communications and Transport on behalf of Southwestem Bell Intemational Holdings
Corporation, October 18, 1995.
Participan, Califomia Public Utilities Commission, Full Panel Hearing on Universal Telephone Service,
September 29, 1995,
“Incentive Regulation and Competition: Reply Comments,” prepared for filing with the California Pubtic Utilities
Commission on behalf of Paclfic Bell, September 18, 1995 (with Richard L. Schmalensee and Williarm E. Taylor).
“Incentive Regulation and Competition: Issues for the 1995 Incentive Regulation Review," prepared for filing with
the Califomia Public Utilities Commission on behalf of Pacific Bell, September 8, 1995 (with Richard L.
Schmalensee and Wiliiam E. Taylor).
"Preserving Universality of Subscription to Telephone Service in an Increasingly Competitive Industry,” prepared
for filing with the California Public Utilities Commission on behalf of Pacific Bell, September 1, 1995 (with Alfred
E. Kahn).
Declaration of Timothy J. Tardiff and Lester D. Taylor on the toll and carrier access demand stimulation caused
by the January 1, 1995 price reductions, prepared for filing with the Califomia Public Utilities Commission on
behalf of Pacific Bell, September 1, 1995,
“Economic Evaluation of Proposed Long-Run Incremental Cost {LRIC) Methodology,” prepared for filing with the
California Public Utilities Commission on behalf of Pacific Bell, July 13, 1995 {(with Richard D. Emmerson).
“California Public Utilities Commission Proposed Rules for Local Competition: An Economic Evaluation,”
prepared for filing with the California Public Utilities Commission on behalf of Pacific Bell, May 24, 1995.
“Benefits and Costs of Vertical Integration of Basic and Enhanced Telecommunications Services,” prepared for
filing with the Federal Communications Commission, Computer lll Further Remand Proceedings, CC Docket No.
95-20, on behalf of Bell Atlantic, Bell South, NYNEX, Pacific Bell, Southwestem Bell, and U $ West, April 6, 1995
{with Jerry A. Hausman}.
“Evaluation of the MCI's Universal Service Funding Proposal,” prepared for filing with the Califomia Public
Utilities Commission on behalf of Pacific Bell, March 10, 1995.
“Franchise Services and Universal Service,” prepared for filing with the California Public Utilities Commission on
behalf of Pacific Bell, March 10, 1995 (with Richard D. Emmerson).
lllinois Commerce Commission on behalf of GTE North: surmrebuttal testimony on the benefits of intraMSA
presubscription, September 30, 1994,
lliinois Commerce Commission on behalf of GTE North: rebuttal testimony on the benefits of intraMSA
presubscription, September 16, 1994,
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s “Economic Evaluation of OIR/ON on Open Access and Network Architecture Development: Reply Comments,”
prepared for filing with the Califomia Public Utilities Commission on behalf of Pacific Bell, March 31, 1994 (with
Richard D. Emmerson).

«  ‘“Declaration of Timothy J. Tardiff on Pacific Bell's Productivity Under Price Caps,” prepared for filing with the
Federal Communications Commission, on behalf of Pacific Bell, February 28, 1994,

+« “Regutation of Mobile and Wireless Telecommunications: Economic issues,” praparad for filing with the Califomia
Public Utilities Commission on behalf of Pacific Bell, February 25, 1994

e« “Economic Evaluation of OIR/QIl on QOpen Access and Network Architecture Development,” prepared for filing
with the California Public Utilities Commission on behalf of Pacific Bell, February 8, 1934 (with Richard D.
Emmerson).

e “Access to Inteliigent Networks: Econornic Issues,” prepared for filing with the Federal Communications
Commission, on behalf of Pacific Bell, December 1, 1993,

s “The Effect of SFAS 106 on Economy-Wide Wage Rates,” prepared for filing with the California Public Utilities
Commission on behalf of Pacific Bell, October 1, 1993

+ “Economic Evaluation of the NRF Review: Reply Comments,” prepared for filing with the Califomia Publfic Utility
Commission on behalf of Pacific Bell, May 7, 1993, Wiliam E. Taylor and Timothy J. Tardiff, Study Directors.

« "Performance Under Altemative Forms of Regulation in the U.S. Telecommunications industry,” prepared for
filing with the Canadian Radio-television and Telecommunications Commission on behalf of AGT Limited, April
13, 1993, Timothy J. Tardiff and Wiliiam E. Taylor, Study Directors.

+ “Pacific Bell's Performance Under the New Regulatory Framework: An Economic Evaluation of the First Three
Years," prepared for filing with the California Public Utility Commission on behalf of Pacific Bell, April 8, 1993.
William E. Taylor and Timothy J. Tardiff, Study Directors.

= “Pricing interconnection and the Local Exchange Camier's Competilive Interstate Services,” prepared for filing
with the Federal Communications Commission, on behalf of Pacific Bell, February 19, 1993.

s “The Treatment of FAS 106 Accounting Changes Under Price Cap Regulation: Reply Comments,” prepared for
filing with the Federal Communications Commission on behalf of Pacific Bell, July 1982. William E. Taylor and
Timothy J. Tardiff, Study Directors.

s “Costs and Benefits of IntralLATA Presubscription,” prepared for filing with the State of New York Public Service
Commission on behalf of New York Telephone, May 1, 1992, Timothy J. Tardiff and William E. Taylor, Study
Directors.

¢« “The New Regulatory Framework 1990-1992: An Economic Review,” prepared for filing with the California Public
Utility Commission on behalf of Pacific Bell, May 1, 1992. William E. Taylor and Timothy J. Tardiff, Study
Directors,

» “The Treatmant of FAS 106 Agcounting Changes Under Price Cap Regulation,” preparad for filing with the
Federal Communications Commission on behalf of Pacific Bell, April 15, 1992. Wiliam E. Taylor and Timothy J.
Tardiff, Study Directors.

+ “The Treatment of FAS 106 Accounting Changes Under Pacific Bell's Price Regulation Plan: Economic Analysis
of the DRA Supplemental Testimony,” prepared for filing with the Califomia Public Utilities Commission on behalf
of Pacific Bell, January 21, 1992, William E. Taylor and Timothy J. Tardiff, Study Directors.

» “Tha Treatmant of FAS 106 Accounting Changes Under Pacific Bell's Price Regulation Plan,” prepared for filing
with the Cafifomia Public Utilities Commission on behalf of Pacific Bell, November 15, 1991, William E. Taylor
and Timothy J. Tardiff, Study Directors.

s Califomia Publiic Utilities Commission on behalf of Pacific Bell: economic principles for pricing flexibility for
Centrex service, Filed November 1990,

s Expert Witness on State Transportation Energy Forecasting, California Energy Commission, Sacramento,
September 1980.

Selected client reports

»  Reporton the TSTT Cost Model, With Agustin J. Ros, Nigel Attenborough, and Trung Lu (Confidentiai), Prepared
for Telecommunications Services of Trinidad and Tobago Limited, September 14, 2005,

e Interconnection Costing Methodology: Theory and Practice, With William E. Taylor, Nigel Attenborough, Agustin
J. Ros, and Yogesh Sharmma, Prepared for the Chinese Academy of Social Sciences, Apnil 15, 2003.

« Imputation Tests for Bundled Services, With Greg Houston, Carol Osbome, and Jennifer Fish, Prepared for the
Australian Competition and Consumer Commission, January 2003.

s  Anficompetitive Bundiing Strategies, With Greg Houston, Caral Osbome, and Jennifer Fish, Prepared for the
Australian Competition and Consumer Commission, January 2003.
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Estimacién de la TFP de Telefénica del Perii y del Cambio en Precios del Regimen de Precios Tope, With
Agustin Ros, Jose Maria Radriguez and Juan Hemandez, Final Report prepared for the Supervising Agency for
Private Investment in Telecommunications in Peru (OSIPTEL) on behalf of Telefonica de Peru, June 22, 2001.
Enhancing Competition for Broadband Services: The Case for Removing the Prohibition against High-Speed
InterLata Transmission by Regional Bell Cperating Companies, With Alfred E. Kahn, Prepared for the United
States Telecom Commission, May 22, 2000 {released April 2001).

An Economic Evaluation of Network Cost Models, With Jaime d’Almeida, William Taylor, and Charies Zarkadas,
Prepared for Telecordia Technologies, August 2000,

An Analysis of Rasale in Long Distance Telecomrnunications Markets, With William E. Taylor and J. Douglas
Zona (Confidential) Prepared for ptaintiffs in Darren B. Swain, Inc. d/b/a U.S. Communications v. AT&T Corp.,
November 15, 1995,

An Analysis of Long Distance Talecommunications Markets, With William E. Taylor and J. Douglas Zona
{Confidential) Prepared for plaintiffs in US WATS, Inc. and USW Corp. v. AT&T Corp., August 22, 1995.
Economic Significance of Interconnection, Prepared for Japan Telecom, June 1995,

The Effect of Competitive Entry into Local Exchange and State Toll Markets on the Revenues of Southem New
England Telephone, with J.D. Zona, {Confidential}, Prepared for Southem New England Telephone, February
1995,

Long-Distance Call Alert (LDCA) Study: Customer Choice Mode! Findings, with C.J. Zarkadas, (Confidential),
Prepared for Southwestem Bell, August 9, 1994.

Pricing Principles for LEC Services, (with R.D. Emmerson), Preparsad for BellSouth Communications, July 8,
1994.

Quantifying the Handicaps of Unequal Access, (Confidential) Prepared for Japan Telecom, January 1994,
Overcoming Unequal Access: The International Experience, with S. Krom, (Confidential) Prepared for Japan
Telecom, January 1994,

Market Potential For Celluiar Radioc And Other Personal Communications Products. (Confidential) Prepared for
Pac Tel Corporation, July 1990.

Customer Demand for Local Telephone Services: Models and Applications. Prepared for South Central Bell
Telephone Company, August 1987.

Evaluation Plans for Conservation and Load Management Programs. Prepared for New England Electric
System, July 1987.

Telecommunications Competition for Large Business Customers in New York (Confidential). Prepared for
NYNEX Corporation, June 1987.

Damand for Intrastate Long Distance Optional Calling Plans by Business and Residential Customers, with J.A,
Hausman and A, Jaffe, (Confidential), Prepared for Southem New England Telephone, December 1985
“Estimation of Residential Conservation Service Program Electricity Savings,” Prepared for Southem Caiifornia
Edison Company, July 1984,

The Demand for Local Telephone Service Upon the Introduction of Optional Local Measured Service. In part.
Final report, prepared for Southem New England Telephone, July 1882,

Transit Strategies to Improve Air Quality in the Phlladeiphia Region. In part. Final report prepared for the
Delaware Valley Regional Planning Commission, April 1982,

Estimation of Energy Impacts of State Transportation Improvement Program Projects. In part. Final report
prepared for the Califomia Energy Commission, January 1982,

Consumer Representation for Transportation Energy Conservation. in part. Final report prepared for the U.S.
Department of Energy, July 1981.

indicators of Supply and Demand for Transportation Fuels. In part. Prepared for the California Energy
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State of the Art in Research on Consumer Impacts of Fuel Economy Policies: Recent Findings and
Recommendations for Further Research. In part. Prepared for the National Highway Traffic Safety
Administration, January 1980.
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Tardiff, T.J. and Weisman, D.L., “The Dominant Firm Revisited,” Journal of Competition Law & Economics, Vol.
5, No. 3, 2009, pp. 517-536.. Also presented at the Seventeenth Biennial Conference of the International
Telecommunications Society, Montreal, Canada, June 25, 2008.
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e Huther, C.S., Troy, M.H. and Tardiff, T.J., “A Legal and Economic Justification for a Uniform Pole Attachment
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12, No. 1, December 2008 through January 2009.

s Hausman, J.A., Sidak, J.G., and Tardiff, T.J., "Are Regulators Forward-Looking? The Market Price of Copper
Versus the Regulated Price of Mandatory Access to Unbundled Loops in Telecommunications Networks,”
Federal Communications Law Journal, Vol. 61, 2008, December.

*  Weisman, D.L. and Tardiff, T.J., “Editors’ Foreword,” Special |ssue in Honour of Alfred Kahn's oo™ Birthday,
Raview of Nefwork Economics, Vol. 7, 2008, December

¢ Tardiff, T.J. Panelist, "Telecommunications: Assessing the Lessons from the 1996 Telecom Act,” Silicon
Flatirons Conference, Deregulation Revisited: A Tribute to Fred Kahn, University of Colorado, Boulder,
September 5, 2008.

» Tardiff, T.J. and Raos, A.J., “Establishing Mobile Termination Rates: Lessons from the Caribbean,” Rutgers
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27" Annual Conference, Skytop, Pennsylvania, May 15, 2008.

* Tardiff, T.J., "“Changes in Industry Structure and Technological Convergence: Implications for Competition Policy
and Telecommunications Regulation,” Infernational Economics and Economic Poficy, Vol. 4, 2007, pp. 103-133.
Eariier versions were presented at the Ruigers University, Center for Research in Regulated Industries,
Advanced Workshop in Regulation and Competition, 25" Annual Conference, Skytop, Pennsylvania, May 19,
2006 and the 34" Telecommunications Policy Research Conference, Arlington, Virginia, October 1, 2006.

+  Ware, H. and Tardiff, T.J., "Facilities-Based Eniry and Predatory Pricing Allegations: Lessons from lowa,”
Presented at the Rutgers University, Center for Research in Regulated Industries, Advanced Workshop in
Regulation and Competition, 26" Annuat Conference, Skytop, Pennsylvania, May 17, 2007.

» Taylor, W. and Tardiff, T., “Anticompetitive Price Squeezes in the Telecommunications industry: A Common
Comptlaint about Common Facilities,” in L. Wu, ed., Economics of Anfitrust: Complex lssues in a Dynamic
Economy, 2007,

o Tardiff, T.J., Instructor, First Advanced Course in Regulatory Economics and Process, Public Utility Research
Center, University of Florida, Gainesville, Florida, April 3, 2007.

e Tardiff, T, J., “The Economics of Actess and interconnection Charges in Telecommunications,” in M. Crew and
D. Parker, eds., The International Handbook of Economic Reguiation, Cheltenham: Edward Eigar, 2006.

* Calvin Monson and Timothy Tardiff, “A Course on Telecommunications Interconnection,” Presented to Global
Information and Communications Technologies, The World Bank Group, Washington, D.C., September 22, 2005.

» Tardiff, T.J. and Taylor,, W.E. “Prevention and Detection of Price Squeezes Nine Years after the
Telecommunications Act,” Presented at the Rutgers University, Center for Research in Regulated Industries,
Advanced Workshop in Regulation and Competition, 24" Annual Conference, Skytop, Pennsyivania, May 19,
2005.

* Tardiff, T.J. and Taylor, W.E., “Aligning Price Regulation with Telecommunications Competition,” Review of
Network Economics, Vol. 2, 2003, December. An earlier version was presented at the Rutgers University,
Center for Research in Regulated Industries, Advanced Workshop in Regulation and Competition, 22™ Annual
Conference, Skytop, Pennsylvania, May 22, 2003.

s Tardiff, T. J., “Product Bundling and Wholesale Pricing,” in G. Madden, ed., Emerging Telecommunications
Networks, The international Handbook of Telecommunications Fconomics, Volume II, Cheltenham: Edward
Elgar, 2003.

» Crandall, RW,, Hahn, R.W., and Tardiff, T.J.. "The Benefits of Broadband and the Effect of Reguitation,” in R.W.
Crandall and J. Alleman, eds., Broadband: Shouid We Regulata High Speed intarnet Access?, Washington: AEI-
Brookings Center Joint for Regulatory Studies, 2002.

* Tardiff, T. J., “Universal Service,” in M.A. Crew and J.C. Schuh, eds., Markets, Pricing, and Deregulation of
Utilities, Boston: Kiuwer, 2002.

¢ Tardiff, T.J., "Pricing Unbundled Network Elements and the FCC's TELRIC Rule: Economic and Modeling
Issues,” Review of Nefwork Fconomics, Vol, 1, Issue 2, 2002, pp. 132-146. An earlier version was presented at
the Rutgers University, Center for Research in Reguiated Industries, Advanced Workshop in Regulation and
Competition, 21 Annual Conference, Newport, Rhode Istand, May 23, 2002.

s Tardif, T.J., "Vaiuing the Use of Incumbent Telecommunications Networks,” Presented at the Rutgers University,
Center for Research in Regulated Industries, Advanced Workshop In Regulation and Compstition, 20" Annual
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Tardiff, T.J., “State of Competition for Local Exchange Services: implications for Telecommunications Policy,”
Presented at the Law Seminars Intemnational 2™ Annual Conference on Telecommunications in the Southwest,
Phoenix, Arizona, February 15, 2001.

Tardiff, T.J., “New Technologies and Convergence of Markets: Implications for Telecommunications Regulation,”
Journal of Network Industries, Vol. 1, No. 4, 2000, pp. 447-468. Also presented at the Thirteenth Biennial
Conference of the Intemational Telecommunications Society, Buenos Aires, Amgentina, July 3, 2000.

Tardiff, T. J., “Cost Standards for Efficient Competition,” in M.A. Crew, ed., Expanding Competition in Regulated
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Rutgers University Center for Research in Regulated Industries, Newark, New Jersey, October 22, 1999,
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Tardiff, T.J., “Universal Access to Telephone Service and implications of the USQ,” Presented at the Rufgers
University, Center for Research in Regulated Industries, 8" Conference on Postal and Delfivery Economics,
Vancouver, Canada, June 10, 2000

Tardiff, T.J., “Universal Access to Telephone Service: Theory and Practice,” Presented at the Rutgers University,
Center for Research in Regulated Industries, Advanced Workshop in Regulation and Competition, 19" Annual
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Tardiff, T.J., “The Forecasting Impiications of Telecommunications Cost Models,” and “Forward-Looking
Telecommunications Cost Models,” in J. Alleman and E. Noam, eds., The New Investment Theory of Real
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Kahn, A.E., Tardiff, T.J., and Weisman, D.L., “The Telecommunications Act at Three Years: An Economic
Evaluation of Its Implementation by the Federal Communications Commissicn,” Information Economics and
Policy, Vol. 11, No. 4, December 1999, pp. 319-365.

Tardiff, T.J., “Effacts of Large Price Reduction on Toll and Carrier Access Demand in California,” in L.D. Taylor
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Tardiff, T.J., "Regulatory Implications of Local Exchange Cost Models,” Presented at the 24" Annual Rate
Symposium, Kansas City, Missouni, April 28, 1998.

14



Tardiff, T.J., “What's Happening in Local Competition,” Presenied at the 24" Annual Rate Symposium, Kansas
City, Missouri, April 27, 1988.
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Tardiff, T.J., "Pricing and Product Offerings for the New Competitive Telecommunications Environment,”
Presented at the Canadian Institute Competitive Strategies Telecommunications Conference, Toronto, Canada,
September 29, 1997.
Tardiff, T.J., “Cost Basis for Pricing: Embedded or incremental,” Presented at the Institute for Intemational
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