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The paper reaches its conclusion by pointing out what it alleges to be similarities in

VOilT calls and Internet transactions. However, the analogies it draws are so strained as to

render them meaningless.

The paper starts with a description and nature of a voice call; I have no argument

with that description. 'Where things begin to go awry is at the end of paragraph 7. There,

Jackson claims that the end-to-end communication characteristic of a voice call does not

end just because the voice signal undergoes analog-to-digital and digital-to-analog

COIlVerSIOIlS. I agree with him - in fact, I will go further and agree that in a dial-up

connection to the Internet, there is a conversion in the form of data being transmitted from

analog to digital. But this doesn't begi n to scratch the surface of the profound ditlerences

between Internet communications and long distance calls I have described.

Next, in paragraphs 9-10, Jackson describes the process of making a credit card call.

In paragraph 10, he claims the caller "'does not generally know what occurs behind the

scenes." That may be - the internal workings of a computer are a mystery to most people.

But here is what the caller docs know, by Jackson's own account: he/she has to dial special

digits, listen to and respond to prompts, dial the intended destination number, and dial

L"alling card and pin number. The user is aware of and involved in every step of the calling

card process. By contrast, the Internet situation is quite ditlerent - processes like the name

translation process ill\'olve application-to-application dialogs in which the user has no role

and is Ull.l\Vare that they arc even happening. In bct, my experience in talking to the

average lay user of the Internet is that most users are not even aware of the distinction

between an Internet name and an Internet address nor therefore do they realize a
.,., ., 01

cOllVersion process must take place.
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In paragraph II, Jackson asserts "vVhen a dial-up customer connects to the Internet,

these connections typil.'ally arc routed around the country (and often around the world)

,1l1d t1nallv terminate at a distant location on a web server." My question is: what

connections are we talking about - there are no "connections" in the Internet. The

Internet is connectionless. The closest one comes to a "connection" is the TCP session

that may be established by thc communicating computers, or the "query-response" dialog

that is taking place bctwecn applications. Neither of these involve the network - the

routers in the network havc no cognizance that there is a Tep or application dialog taking

pLw,::, They know only that they arc receiving individual datagrams, each containing a

destlnation address towards which the routers are supposed to route the datagram. This is

vcr\, ditlerent than the voice network, where switches are aware of and maintain actual

network connections. Furthermore, neither TCP nor the application dialog involve the

lISer - all of this is going on in the background, and requires no actions by the user.

I have no argument with the paragraph 11-12 description of how a given application

transaction takes place. But, the conclusion reached in paragraph 13, that the dialup

L:()(lIlection "is part of a single integrated or end-to-end Internet communication or call," is

tLm'cd. Again, it totally ignores the tacts that 1) there is no Internet "call" because there is

no nctwork connection across the network; and 2) several processes - "calls," in Jackson's

\'ernacular- may and often do take place in succession over a single dialup connection to

tlK ISP. Thus over one circuit switched connection between a user and the ISP, there may

be multiple sessions to difterent domain name servers, and multiple sessions involving, say,

ditlcrent email recipients or different computers identified in VVVVW pages containing links

to other pages. Jackson himself acknowledges this possibility in paragraph 14 when he says

"()t l.'ourse, as in the l'alling card example abovc, a customer may communicate with a
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nUJllber of ditlerent web sites during any given session." But the situation is very ditterent

than the l-alling L-ard example. Credit card verification takes place once, at the beginning of

,I l"all. The user is fully involved in the credit card veritlcation process. By contrast, in the

GiSe of the Intemet, the user takes no action to initiate multiple sessions - he or she does

not redial, does not have to set up a conference session, etc. \Vhat is the voice equivalent

of such a process-intensive dialog with multiple parties at multiple locations during a single

connection to the Internet? There is none.

The description of end-end transparency, security, and traceroute in paragraphs 15

21 ,ire intended to support Jackson's notion of the end-to-end communications that take

place in the Internet. I agree that there is such end-end transparency on anyone session

berween two hosts. But the description conveniently tails to explain how multiple

transactions are taking place over a single dial-up connection to the ISP. Again, there is no

equi\"alency berween long distance calls involving user-to-user connections and the Internet

dial-up call that carries information pertaining to multiple sessions involving multiple

destinations.

VI. Conclusion

A dial-up call to an ISP represents local telecommunications trattic. This is tnle

beClllse there is no connection across the Internet corresponding to the dial-up call. There

canIlot be such a connection, because, tl1l1damentally, the Internet is connectionlcss. The

lack of correspondence is further demonstrated by the tact that at various times during a

single dial-up call there Jllay be 1) no How of information across the Internet, even though

int<xmation is Howing over the dial-up connection; 2) no t1m\' of intormation over the dial

up lonnection even though there is inte:mnation tlowing across the Internet related to the

application the user invoked; 3) Hows between multiple points in the Internet, either
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simultaneously or sequentially; and 4) tlows that take place at diftcrent times for different

phases of an application.

The right way to characterize the situation is that a dial-up call to an ISP triggers

communications across the Internet that are a tlmdamentallv different kind of enhanced

pnh"eSs-to-process communications. The best analogy is with a telecommuter or other

remotelv"l( >eated employee dialing into his/her company's computer network and

triggering vanous processes within that network. These processes do not represent a

l:ontinuation of the dial-up call, and in !;lCt cannot reasonably be described as "calls" at all.

And, even if the corporate network were spread across disparate geographic locations, one

would not L-ertainly not attempt to describe the flow of information across the dial-up

connection and the computer network as a long distance call.

The f()regoing statements are true and correct to the best of mv knowledge,

information, and belief

IslRobert A. Mercer
Robert A. Mercer

August 4+-2000__
Date
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Dr. Robert A. Mercer, PhD.

Experience

Pril1l.:ipnl, BroadView Telecommunications, I ,I.C, March, 2000- Present

Provides strategic planning and education rdated to public and private telecommunications
intl'astructures, considering technologies, network architectures, providers, and services
supported. The work is currently focused on local exchange and long-haul competition,
broadband integrated networks, and private enterprise netvvorking. Specific examples
include the analysis of competitive alternatives fex the provision of local exchange services,
assessing the state of long distance f;lcilities and services competition, and advising a
national association on alternative methods of obtaining and managing its
telecommunications services.

Conducts telecommunications policy analyses, with particular current emphasis on the
interconnection, unbundling, resale, and universal service aspects of the 1996
Telecommunications Act. This focuses on evaluating the cost of local exchange service
provided by incumbent telephone companies and other competitive entities, and includes
extensive involvement as an expert witness in federal and state regulatory proceedings.

Senes as an adjunct faculty member in the Interdisciplinary Telecommunications Program
i,ITPI at the University of Colorado, where he has taught a course in advanced data
communications and computer netvvorking. Directs and participates on Master's thesis
committees in the ITP, and also participates in ett()rt to define and coordinate the
program's curriculum, particularly as it pertains to data communications. Has previously
developed and taught courses on telecommunications infrastnlCture directions, multi
protocol netvvorkillg, TCP/Il\ Asyndlf()llous Transfer Mode (ATM), Open Systems
Interconnection (OS1), network management, and telecommunications standards, and has
presented numerous public seminars and talks on a variety of telecommunications topics.

Pn.;sjdeJJt,and_t()rnlG~!_Senior Vice Preside_ut, Hatfield Associates, Inc., and HAL
Consulting, Inc., 1987 - March, 2000.

PrO\ided strategic planning, analysis, and education related to the telecommunications
infrastrlh:tnre, with a particular emphasis in the late 1990's on federal and state regulatory
proceedings dealing with implementation of the 1996 Telecommunications Act. Other
work included extensive involvement in FCC and state proceedings on Open Netvvork
Architecture (ONA) and Video Dial Tone (VDT), and testimony before state regulatory
bodies on the conditions necessary for local exchange competition to tlourish, and analyses
of telecommunications opportunities ~lVailabJe to electric utilities. 'Vas co-author of the
weliknoWIl "Hatfield Report" and "Hatfield II Report" on the ONA concept, and ora
report titled "The Enduring Local Bottleneck, 'i which deals with the ability of alternative
pro\]ders to enter the local exchange telecommunications business. .
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Dt.::partU1t:nt H~a~l oLDatakitSyst~JDLEngine~ring, AT&T Bell Laboratories, 1986-1987

Dirc(ted systems engineering of the Datakit product, a virtual circuit switching data
(omI11uni(ations product of AT&T Tedlnologies. Participated extensively in AT&T
planning of its data (ommuni(ations ar(hite(ture, and the products and services resulting
from that architecture.

SeniOLExecutiv~,130M Corporation, 1985-1986

Planned data communiGltions networks tcx varIOUS ddense agencies. Served as a
(onsultant to several dients on data protocol Issues. Developed market projections tor
SCL"lJrc LA.Ns.

Assistant Viee_PresidcllL_ QfN'~nYorkCompatihility~anning, Bell Communications
Research Bellcore), 1983-1985

Directed Bellcore support of the Bell Operating Companies (BOCs) in meeting the
technical Equal Ac(ess requirements of the Modified Final Judgement. Conducted
tcchnical tcxa with the Inter-exdlal1gc Carriers and other carriers on behalf of the BOCs.
Managcd the North American Numbering Plan. Directed Bellcore's involvement in
standards-making drorts, and played a key role in the formation of a new U. S. standards
(ommittee, COI11mittee 1'1. Managcd the "technical regulatory" work at Bellcore, which
analvzed technical aspects of various FCC proceedings, including the ISDN Inquiry, the
(onsideration of how the Computer II rules applied to the divested BOCs, and Computer
III. vVith respect to the latter, was heavily involved in the work on the Comparably
Eflicient Interconnection concept, which later led to the Open Network Architecture
(ONA) concept.

Director of NetNork.Axehitecture PlanDIng, Bell Laboratories, 1981-1983

i\ilanaged carly Bell Systcm planning tc.)r the Integrated Services Digital Network (ISDN).
pf(wided project management to two key data network planning and implementation
activities. Managed Bell Laboratories involvement in several U. S. and international
standardization activities. Participated in planning for the Bell Laboratories reorganization
in preparation tor the AT&T Divestiture.

l)isisioll i\1anag..er ofNetwork Servjec.s.Staudards, AT&T, 1979-1981
Managed the effort to describe the interbce and performance characteristics of the Bell
System IH.:twork, particularly as necessary to meet the terms of the FCC Registration
Program. Directed several components of the Bell Systems participation in international
telecommunications standards (ommittce CCITT.

Sllpi.:rvisQf and M~mb.eLQfTeJ.;hniraLStaft~Bell Laboratories, 1973-1979

An,llvses of network pertc.)rmancc issues and customer perceptions of performance,
highlighted by direction of a pioneering study of customer retrial and abandonment
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behavior during long-distance telephone calls. Planning for operational processes and
operations support systems associated with ne\v Bell System services.

Education

Ph.D., Physics (1969), Johns Hopkins University.

Doctoral Dissertation Title:

KT- Scattering and Related Effects in the Reaction K+p ~ K+[J-_++ at 5.43 BeVIe
( 1969).

B.S.,.£.h¥sics (1964), Carnegie Institute of Technology (now Carnegie-Mellon University).

Other Activities and Awards

Former member of the Board of Directors, American National Standards Institute.
Member of the Institute of Electrical and Electronic Engineers (IEEE) and Sigma Xi, the
scientific research society.

Graduate Courses Taught

ATM Overview
Broadband Applications Essentials
Computer Communications Essentials
Advanced Data Communications
Internetworking and TeplIP Overview
Multi -Protocol Networking
Network !vlanagement
TeplIP Architecture
Telecommunications Industrv Essentials
Voice Applications Essentials

Publications and Talks

ATM Technology
Broadband Wide Area Networks

Computer Networks
Data Communications Essentials
Local Area Network Overview
Networking Trends and Directions

T1/T3 Networking Principles
Telecommunications Essentials

Telecommunications Standards

vVritten Testimony tiled by AT&T with the New Jersey Board of Public Utilities dealing
with the use of HM 5.2a to estimate the cost of unbundled network elements provided by
Bell Atlantic - New Jersey, Newark, New Jersey, July, 2000.

Testimony on network technology issues in a Colorado Public Utility Commission
arbitration proceeding on the interconnection of the local exchange nehvorks of US West
and ICG Telecom Group, Inc., Denver, Colorado, June, 2000. Proceeded by written
rebuttal testimonv.

TestiI~ony in an Alaska Public Utility Commission arbitration proceeding dealing with the
use ot the FCC SYnthesis Cost ProXY Model to estimate the cost of unbundled nehvork
dements proVided by Alaska Comn;unications System (ACS) to GCI Communications
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Corporation, Anchorage, Alaska, May, 2000. Preceded by an aftidavit tiled with the Alaska
Public Utility Commission dealing with the reasons why the HAL Model is the appropriate
methodology for providing unbundled network elements than is the cost model submitted
bv ACS.

Written dircct testimony tiled by AT&T and MCI WorldCom with the New York Public
Servicc Commission dealing with the use of HM 5.2- NY to estimate the cost of unbundled
network elements provided by Bell Atlantic - New York, Albany, New York, February,
2000.

Testimony beforc the Oregon Public Utility Commission dealing with the use of the HAL
Model tor estimating the cost of universal service, Docket UM 731 Phase IV, Salem,
Oregon , October, 1999. Preceded by written direct testimony and rebuttal testimony.

Dedaration conccrning dircctions changes in telecommunications technology and
networks, co-authored with A. Daniel Kelley, tiled by MCI WorldCom and Sprint
Corporation \',lith the Federal Communications Commission in connection with the
proposed merger ofthe nvo companies, Washington, DC, November, 1999.

Declaration concerning the potential fix technical discrimination by Bell Atlantic tiled by
1\-1Cl vVorldCom with thc Federal Communications Commission in connection with Bell
Atlantic's application for authorization to provide in-region interLATA services under
Section 2710f the 1996 Telecommunications Act, CC Docket No. 99-295, Washington,
DC, October, 1999.

!'Access Technologies, I! presentation to the ICA Nenvork Technology Institute, Boulder,
Colorado, August, 1999.

"VVherc Telecommunications Technology and the Industry are Heading, I] presentation to
the Law Seminars International ContCrence on Local Telecommunications IntrastnlCture
Options, Dallas, Texas, June, 1999.

Written direct testimony and rebuttal testimony tiled with the State Corporation
Commission of the State of Kansas dealing with the use of the HAL Model for estimating
the cost of universal service, Topeka, Kansas, April, 1999.

"Utilizing the Total Element Long Run Incremental Costing Models (TELRIC) to Price
Network Services," panel discussioIl session at the conterence "Controlling and Allocating
Costs in Telecommunications," vVashington, DC, January, 1999.

Testimony before the Nevada Public Utilities Commission dealing with the use of the
Nevada HAL Model to estimate the cost of unbundled nenvork elements provided by
Nevada Bell, ReIlo, Nevada, November, 1998. Preceded bv written testimony and
presentations to several workshops on the Nevada HAl Model. . .
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Testimony bdore the 'rexas Public Utilities Commission dealing with appropriate inputs
values to be used in the HAl Model Release 5.0a for estimating the cost of universal
service, Austin, Texas, September, 1998.

Testimony before the \Vashington Utilities and Transportation Commission dealing "'lith
the appropriate methodology for estimating the cost of universal service, Olympia,
Washington, September, 1998. Preceded by written testimony and rebuttal testimony.

Testimony before the Nevada Public Utilities Commission dealing with the use of the
Nevada HAl Model to estimate the cost of unbundled network elements provided by
Centel, Carson City, Nevada, August, 1998. Preceded bv written testimony and
presentations to several workshops on the Nevada HAl "-lode!.

"Future Directions in Telecommunications," seminar for the University of Denver
Telecommunications 'Workshop for ICG-Netcom, Denver, Colorado, Tuly, 1998.

"The Internet and the Telecommunications Infrastructure: If It's Broken, Fix It,"
presentation to the ICA Summer Program, Boulder, Colorado, Tune 1998.

I Practically Applying the HAl Model and the Benchmark Cost Proxy Model," with Kevin
Deno- Duft),', workshop at the conference "Exploiting Cost Allocation Strategies in
Telecommunications," San Diego, CA, Tune, 1998.

Testimony bet()[e the Texas Public Utilities Commission dealing with the use of the HAl
Model Release 5.0a to estimate the cost of universal service, Austin, Texas, Tune and
March, 1998. Preceded by written direct testimony, rebuttal testimony, supplemental
rebuttal testimony, supplemental testimony, and reply to supplemental testimony.

Testimony before the Minnesota Public Utilities Commission dealing with the use of the
HAl Model Release 5.0a to estimate the cost of universal service, St. Paul, Minnesota,
Febmary, 1998. Preceded by written testimony, supplemental testimony, and rebuttal
testi monv.

"Hatfield Model Release 5.0 Model Description," principal author, published by the
International Transcription Service, \Vashington, DC, December, 1997.

"'rhe Emerging Telecommunications Infrastmcture," Telecommunications Reports
semlIlar, \Vashington, DC, December, 1997.

Testimony before the Colorado Public Utility Commission dealing 'with the use of the
Hatfield i\lodel 4.0 to estimate the cost of universal service, Denver, Colorado, December,
1997. Preceded by written direct testimony, supplemental direct testimony, and rebuttal
testi mon\'.

Presentation to the Oregon Public Utilities Commission workshop on cost proxy models
dealing with the Hatfield Model 4.0, Salem, Oregon, November, 1997.
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Testimony before the New Jersey Board of Public Utilities dealing with the cost of
universal service and interexchange carricr access, Ncwark, New Jersey, October, 1997.
Preceded by writtcn testimony filed September, 1997.

Presentation to a Pennsylvania Public Utility Commission Universal Service \Vorkshop
dealing with the Hattleld Model 4.0, Harrisburg, Pennsylvania, October, 1997.

'I PraL"tical Applications of the Hatfield Model and Benchmark Cost Proxy Model, 'I with
Tames Dunbar, workshop at the conference "Exploiting Cost Allocation Strategies in
Telecommunications, 'I Atlanta, GA, September, 1997.

"The Great Debate: Exploring the Applicability of 'The Models'," participation in a panel
discussion at the conference "Exploiting Cost Allocation Strategies in
Telecomnmnications," Atlanta, GA, September, 1997.

"Hatfield Model Release 4.0 Model Description, If principal author, published by the
International Transcription Service, 'Washington, DC, August, 1997.

Presentation to the Colorado Public Utility Commission Stafr and the 0t11ce of Consumer
Counsel dealing with the Hattleld Model, Release 4.0, Denver, CO, July, 1997.

Testimony before the vVashington Utilities and Transportation Commission dealing with
the appropriate methodology for cstimating the cost of unbundled network elements
pro\'idcd by incumbent local cxchange carriers, Olympia, vVashington, Tuly, 1997.
Preccded by writtcn testimony, rebuttal testimony, and surrebuttal testimony.

Testimony before the Virginia Statc Corporation Commission dealing with the cost of
unbundled network elcmcnts providcd by Bcll Atlantic of Virginia, Richmond, Virginia,
Tunc, 1997. Preceded by written testimony and rebuttal testimony.

I Emerging Telephonc Networks and the Internet,"
seminar, San Francisco, California, May, 1997.

Telecommunications Reports

\Vrirten Final Tcstimony submitted to the Colorado Public Service Commission dealing
with the cost of universal local cxchangc service provided by local exchange carriers in
Colorado, Denvcr, Colorado, May, 1997. Preceded by \vritten Initial Testimony
submitted in April, 1997.

Presentation to the Nevada Public Sen'ice Commission Cost vVorkshop dealing with the
appropriate methodology for estimating the cost of universal local exchange service, Carson
City, Nevada, April, 1997.

Presentation to the Colorado Public Utilities Commission Staff High Cost Fund Task
Forcc dealing with the appropriate methodology for estimating the cost of universal local
exchange service, Denver, Colorado, 1\;larch, 1997.
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., Hattield Model Release 3.1 Model Description," principal author, published by the
International Transcription Service, Washington, DC, February, 1997.

Presentation to the Washington Utilities and Transportation Commission statY dealing
with proxy cost models, and Hatfield Model Release 3, Olympia, WA, February, 1997.

Presentation to the Federal-State Joint Board on Universal Service dealing with Version 3
of the Hattield Model, 'Washington, DC, January, 1997.

Testimony betore the New Jersey Board of Public Utilities dealing with the cost of
unbundled network elements in connection with the generic arbitration proceeding,
Newark, NJ, January, 1997. Preceded by written testimony.

Testimony betore the 'Washington Utilities and Transportation Commission dealing with
the cost of unbundled network elements in connection with MCI's arbitration case vs. U W
'Vest, Olyumpia, WA, November, 1996. Preceded by written testimony.

Testimony before the Commonwealth of Massachusetts Department of Public Utilities
dealing with the cost of unbundled network elements in connection with MCI's arbitration
case \'s. NYNEX, Boston, 1\1A, November, 1996. Preceded by written testimony.

Testimony betore the New Jersey Board of Public Utilities dealing with the cost of
unbundled network elements in connection with MCI's arbitration case vs. Bell Adantic of
New Jersev, Morristown, NT, November, 1996. Preceded bv written testimony..' . . - " '"

Testimony betore the Texas Public Utilities Commission dealing with the cost of
unbundled nenvork elements in connection with AT&T's and l\1CI's consolidated
arbitration case vs. GTE, Austin, Texas, November, 1996. Preceded by written testimony.

"Emerging Telephone Nenvorks and the Internet,"
seminar, vVashington, DC, October, 1996.

Telecommunications Reports

"festimony bef()[e the New York Public Service Commission dealing with the cost of
unbundled nenvork elements in connection with MCI's arbitration case with NYNEX,
Albany\ NY, October, 1996. Preceded by written testimony.

Testimony betore the vVashington Utilities and Transportation Commission dealing with
the cost of unbundled network elements in connection with three arbitration cases: AT&T
vs. LJ S vVest, AT&T vs. GTE, and Mer vs. U S vVest, Olympia, WA, October 
NmTmber, 1996. Preceded bv written testimony and rebuttal testimony.- . -

Testimony before the Utah Public Service Commission dealing with the cost ofunbllndled
nenvork elements in connection with AT&T's arbitration case vs. U S West, Salt Lake Citv,
LJT, October, 1996. Preceded by written testimony. -

Presentation on the Hatfield Model to the arbitrator in the Massachusetts arbitrations of
AT&T and MCI vs. NYNEX, Boston, MA, October, 1996.
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Testimony before the Texas Public Utilities Commission dealing with the cost of
unbundled network clements in connection with AT&T's and MCI's consolidated
arbitration case vs. Southwestern Bell, Austin, Texas, October, 1996. Preceded by written
testimony.

Testimony before the California Public Utilities Commission dealing with the cost of
unbundled network elements in connection with four arbitration cases: AT&T vs. Pacific
Bell, AT&T vs. GTE, MCI vs. Pacitic Bell, and MCI vs. GTE, San Francisco, California,
September ~ October, 1996. Preceded by written testimony and rebuttal testimony.

LQ(aLIdecQmmunic~tiDnsCmtl\1Qdc~Theoryand Prad:.i.a, coauthored with Richard
Chandler and A. Daniel Kelley, presented at the Twenty-Fourth Annual
Telecommunications Policy Research Conference, Georgia, September, 1996.

Testimony before the New Jersey Board of Public Utilities dealing with the cost of
unbundled network elements in connection with AT&T's arbitration case with Bell Atlantic
of New Jersey, Newark, New Jersey, September, 1996. Preceded by written testimony.

Testimony before the New Jersey Board of Public Utilities dealing with the cost of basic
local exchange service, Nnvark, New Jersey, September, 1996. Preceded by written
testimony and rebuttal testimony.

Testimony before the California Public Utilities Commission dealing with the state of local
exchange competition, San Francisco, California, August, 1996. Preceded by pretiIed
written testimony and rebuttal testimony.

Presentations on the Hatfield Model to the statfs of the Federal-State Joint Board on
Universal Service, Iowa Department of Commerce Utilities Board, Texas Public Utilities
Commission, New Jersey Board of Public Utilities, and New York Public Service
Commission, July-August, 1996.

"On.Tview ... Let the Games Begin," Participation in a panel discussion at the
Teb.:ommunications Reports Conference on Interconnection and the Competitive
Checklist, 'Washington, DC, June, 1996.

"Local Loop Competition," talk prt~sented to ICA Summer Program, University of
Colorado, Boulder, CO, June, 1996.

Testimony before the Utah Public Service Commission dealing with a methodology to
estimate the cost of universal service provided by U S \VEST in the state of Utah, Salt Lake
City, Utah, May, 1996. Preceded by prcfilcd written testimony and surrebuttal testimony.

Testimony before the California Public Utilities Commission dealing with the estimated
cost of basic telephone service provided by Pacitic Bell and other local exchange carriers in
the state of California, San Francisco, Calif()fnia, May, 1996. Preceded by pretlled written
testimony, rebuttal testimony, and surrebuttal testimony.



Testimony before the Maryland Public Service Commission dealing with the cost of local
exchange service in the state of Maryland, in conjunction with Mel's Competition Plus
initiative, Baltimore, MD, April, 1996, preceded by pretiled written testimony and
surrebuttal testimony.

"A Look at the Future: Business and Industry Experts Discuss the Implications of the Act,"
participation in a panel discussion at the conference "The Telecommunications Act of
1996," Denver, Colorado, March, 1996.

Presentation to the Ministry of Communications and Transportation of Mexico on Telmex '
costs to provide interconnection to long distance carriers, J\1exico City, Mexico, March,
1996.

Testimony before the Pennsylvania Public Service Commission dealing with a methodology
to estimate the cost of universal service provided by Bell Atlantic of Pennsylvania and other
local exchange carriers in the state of Pennsylvania, Harrisburg, PA, March, 1996.
Preceded by pretiled written testimony, rebuttal testimony, and surrebuttal testimony.

Testimony before the Colorado Public Utilities Commission dealing with a methodology
to estimate the cost of universal servicc provided by U S WEST and other local exchange
carriers in the state of Colorado, Dcnver, Colorado, Febmary, 1996. Preceded by pretiled
written testimony.

"Overview of Enterprise Network Developments," IEEE Communications Magazine,
January, 1996, p. 30.

Testimonv before the 'Washington Utilities and Transportation Commission dealing with
the cost ;>f local exchange service provided by U S WEST in the state of Washington,
Seattle, 'Washington, January, 1996. Preceded by prdiled written testimony, amended
testimony, and surrebuttal testimony.

Testimony before the Maryland Public Service Commission dealing with Bell Atlantic's cost
of providing basic local exchange service in ,Maryland, August, 1995. Preceded by prefiled
written testimony.

"Modeling Basic Universal Service for Pennsylvania," with A. Daniel Kelley, presentation to
the statfofthe Pennsylvania Public Setyice Commission, Harrisburg, PA, July, 1995.

'I A Model For Determining the Cost of Basic Universal Service in Pennsylvania," with A.
Daniel Kelley and R. Chandler, paper submitted to the Pennsylvania Public Service
Commission in Docket L-00950101, Harrisburg, PA, July, 1995

"ONA: A Promise Not Realized -- Reprise," with A. Daniel Kelley, paper filed by MCI
Communications Corporation and others in the FCC's Notice of Proposed Rulemaking in
the Computer III Remand Proceeding, Washington, DC, April, 1995.
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Dcclaration (no title) tIled by California Cable Television Association with the Federal
Communications Commission in connection with Pacific Bell's Section 214 Applications to
constmct Video Dialtone facilities, Washington, DC, April, 1995.

"Emerging Carrier Technologies & Architectures, II Telecommunications Reports seminar,
vVashington, DC, March, 1995.

II Evolving the Physical Network," semmar seSSIOn at the ICA Annual Conference,
AnaheirTl, CA, March, 1995.

Atlidavit (no title) filed by California Cable Television Association with the Federal
Communications Commission in connection with Pacific Bell's Section 214 Applications to
constmct Video Dialtone facilities, vVashington, DC, January, 1995.

"Fast Lanc or Frontage Road: The State of the Intfastmcture, II Experts I Panel Discussion
at the Convergencc '94 Confercnce on Opportunities on the Information Superhighway,
Washington, DC, November, 1994.

"Tclecomm Fundamentals," pre-conference seminar presented at the Convergence '94
Conferencc, Washington, DC, November, 1994.

"Telecommunications Technology" and "Utility Applications of Telecommunications,1I
chapters in report titled "Business Opportunities and Risks for Electric Utilities in the
National Infc)rmation Infrastmcture," published by the Electric Power Research Institute,
Palo Alto, CA, October, 1994.

Testimony before the Illinois Commerce Commission dealing with AT&T's proposal on
conditions to test the potential for local exchange competition, and Ameritech's proposed
Customer First Plan, Chicago, II., October, 1994. Preceded by prefiled written
tcstimonies concerning the two proposals, rebuttal testimony, and surrebuttal testimony.

II Predictions and Outlook for Reinventing the' Last Mile' in Vie\\' of New Applications and
Tt~chnologies," Experts' Panel Discussion at the Telecommunications Reports Conference
on New Local Loop Technologies and Applications, vVashington, DC, October, 1994.

"Emerging I ,ocal Loop Technologies and Architectures," Telecommunication Reports
seminar, vVashington, DC, October, 1994.

"VSATs Link far-flung IANS," with S. Kroder, Business Communications Review,
October, 1994, p. 51.

"Emerging Local Loop Technologies and Architectures, II Telecommunication Reports
seminar, vVashington, DC, October, 1994.

"VSATs Link Far-flung LA,J."TS," with S. Kroder, Business Communications Review,
October, 1994, p. 51.
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"The Cost of Basic Universal Service," talk presented to the National Association of
Regulatory and. Utility Commissioners (NARUC) Summer Meeting, San Diego, CA, July,
1994.

"Technical and Economic Issues in the Further Notice," with A. Daniel Kelley, paper tiled
by Time '"Varner Entertainment Company in the FCC's Further Notice of Proposed
Rulemaking, Docket 94-28, vVashington, DC, July, 1994.

"Applying Network Architectures," talk presented to ICA Summer Program, University of
Colorado, Boulder, CO, June, 1994.

"E\'olution of Access Providers and Carrier Technologies," talk presented to ICA Summer
Program, University of Colorado, Boulder, CO, June, 1994.

"The Vision and Reality of Cable Television Company Entry into Telecommunications,"
paper prepared for and flIed by the Maryland Cable Television Association in connection
with Maryland Public Service Commission Case No. 8587, Baltimore, MD, June, 1994.

Attldavit (no title) tIled bv the Calitornia Cable Television Association with the Federal
, .

Communications Commission in connection with PacitIc Bell's Section 214 Applications to
constmct Video Dialtone facilities, vVashington, DC, June, 1994.

"Choosing an Effective Network Migration Strategy," talk and panel moderator for session
at ICA Expo '94, Dallas, TX, May, 1994.

"Management of the Enterprise Network: SNMP, SMP, CMOT," talk presented to the
ICA Expo '94, Dallas, TX, May, 1994.

"The Information Superhigh\vay: The Next Business Frontier," Denver Business &
Economics Council pand discussion involving self and others, Denver, CO, April, 1994.

"Telecommunications Developments," talk presented to Canadian Cable Television
Association Strategic Planning Committee, Nassau, Bahamas, April, 1994.

"Emerging Local Loop 'rechnologies and Architectures," Telecommunication Reports
seminar, 'Washington, DC, April, 1994, with D. Hattield.

"Telecommunications Technology - Today and Tomorrow," talk presented to the EFT
Association Annual Conference, Tysons Corner, VA, March, 1994.

AHidavit (no title) tIled by Calit()fnia Cable Television Association with the Federal
Communications Commission in connection with Pacific Bell's Section 214 applications to
constmct Video Dialtone tacilities, Washington, DC, March, 1994.

''The Enduring Local Bottleneck: l\ilonopoly Power and the Local Exchange Carriers,"
with Economics and Technology, Inc., published report, Febmary, 1994.
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"Emerging Local Loop Technologies and Architectures, I, Telecommunication Reports
seminar, \Vashington, DC, December, 1993, with D. Hatfield.

"U nderstanding Telecommunications Technology tor the Cable Television Professional, 1]
post-conterence tutorial presented at the Convergence '93 Conterence, vVashington, DC,
November, 1993.

"Regulatory Parity and Public Policy, 1] paper tiled by Time vVarner Entertainment
Company as part of its Reply Comments in FCC docket MM Docket 93-215, September,
1993, with A. Daniel Kelley.

1] Further Views on the Role of CEI/ONA, 1] paper tiled by Unitel Communications Inc. as
part of its Amendments to Evidence in the Canadian Radio-television Telecommunications
Commission (CRTC) Public Notice 92-78, September, 1993.

1] The Basics of Numbering, Dialing, and SS#7-Based Call Routing," tutorial presented at
the Telecommunication Reports Conterence on Telecom Numbering and Portability,
\Vashington, DC, August, 1993.

1] Overview and Analysis of Numbering Issues,1] talk presented at the Telecommunication
Reports Conterence on Telecom Numbering and Portability, Washington, DC, August,
1993.

"Enabling Technologies tor the Cable-Based Electronic Superhighway," talk to the
CableLabs Conterence on Visions of the Electronic Superhighway, Breckenridge, CO, Jilly,
1993.

"Data Communications and Network Developments, I, CableLabs, Inc. semmar, Denver,
CO, July, 1993.

"Emerging Hybrid Network Environment," talk presented to the ICA Summer Program,
University of Colorado, Boulder, Colorado, June, 1993.

" U nderstanding Telecommunications Technology tor the Cable Television Protessional,"
pn.:-conterence tutorial presented at the Convergence '93 Conterence, Denver, CO, May,
1993.

"Technological Perspective: Advances in Technology That Have Formed the Basis tor
Local Competition,1] talk presented at CompTel's Educational Seminar on Competitive
Local Access, New Orleans, LA, ~1ay, 1993.

"Cross-Subsidy Concerns Raised by Local Exchange Carrier Provision of Video Dial Tone
Sep:ices," paper tiled as part of a petition by the National Cable Television Association to
the Federal Communications Commission, Washington, DC, April, 1993, with A. Daniel
Kellev.
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"AIN Interconnection -- ANon-Regulated Provider View," talk presented at the AIN
C:omFomm session on the regulatory and policy aspects of AIN, Denver, CO, March,
1993.

Rdmttal testimony on behalf of the Georgia Cable Television Association concerning
Southern Bell's Open Network Architecture tarifF filings, pretiled and presented to the
Georgia Public Service Commission in its Docket 4018- U proceedings, Atlanta, GA,
Febmary, 1993.

Testimony on behalf of the Georgia Cable Television Association concerning Southern
Bell's Open Network Architecture tariff filings, prdiled and presented to the Georgia
Public Service Commission in its Docket 4018-U proceedings, Atlanta, GA, January, 1993.

Prdiled testimony and rebuttal tt~stimony submitted to the Oregon Public Utilities
Commission dealing with the comparability of services oftered by Electric Lightwave, Inc.,
C S WEST, and GTE Northwest, Portland, Oregon, January-February, 1993.

I' IIA/AJ\HS Forum" session at Voice '92 Conference, Atlanta, Georgia, November, 1992,
Nloderator and speaker.

"Cracking the Telecom Code," CableLabs, Inc. semmar, Denver, CO, November, 1992,
with Dale Hattleld and A. Daniel Kellev.

"Emerging Local Loop Technologies and Architectures," Telecommunication Reports
seminar, \Vashington, DC, November, 1992, with Dale Hatfield.

"A General Approach to Local Exchange Carrier Pricing and Interconnection Issues, 1/

presented at the Twentieth Annual Telecommunications Policy Research Conference,
Solomons Island, Maryland, September, 1992, A. Daniel Kelley.

"Frame Relay: 'Caveat Emperor' (Let the Buyer Be \-Vary of the Leader)," Telecom Data
Report, August 1, 1992, p. 14.

"IAN Basics," Intertec Publishing Corp., Chicago, 11" ISBN 0-917845-20-X, May, 1992,
co authored with Roberta Martine.

"Transmission Control Protocol/Internet Protocol (TCP/IP) Architecture," seminar
presented in the International Communications Association Master the Fundamentals of
Telecommunications Symposium, Atlanta, Georgia, May, 1992.

"Kew Local Exchange Technology: Preserving the Bottleneck or Providing Competitive
Alternatives?, I, principal author, paper tiled by Mer in FCC's Advanced Intelligent
Network Inquiry, April, 1992.

'?he Audio Messagin.g Interchange Specification (A.MIS)," chapter in Managing Voice
Networks, Datapro Intormation Services Group, McGraw- Hill, Inc, Delran, NJ, 1992.
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"Alternativc Broadband Networks," seminar presented In the University of Colorado
Telecommunications Program, November, 1991.

"The Tcchnology of Broadband Networks," chapter in book "Integrated Broadband
Nctworks ~ The Public Policy Issues," North~Holland, Amsterdam, Netherlands, 1991.

Interconnection of L~1\Ts in the 1990s, talk presented to the ICA Summer Program,
University of Colorado, Boulder, Colorado, June, 1991.

"Telecommunications Technology: An Introduction and Discussion of Future
Developments," talk presented to the Annenberg Washington Program Summer Faculty
Workshop, Washington, DC, June, 1991.

"Local Loop Technologies and Strategies," a Telecommunication Reports seminar, Atlanta,
Georgia,i\'1ay, 1991, also presented on four prior occasions during 1990-1991, \vith Dale
Hatfield.

"Ai\HS Launches a New Era In Voice Messaging," Business Communications Review,
October, 1990, p. 41.

''Thc Opportunities of the Regional Bell Operating Companies Under Current Market
Conditions to Discriminate Against Competing Information Services," Affidavit tiled by the
National Cable Television Association and the American Newspaper Publishers Association
with the United States District Court for the District of Columbia in Civil Action 82-0192,
Washington, DC, October, 1990.

"ONA: Thc ISDN Connection," talk presented to the Information Gatekeepers
ConferelKe on ISDN Now, Denver, Colorado, June, 1990.

lestimony on behalf of Florida Cable Television Association concerning Southern Bell's
plans for the Broadband Integrated Services Digital Network, prdilcd and presented to the
Florida Public Scrvice Commission, Tallahassee, Florida, March, 1990.

qThe ONA Connection," Proceedings of the National Communications Fonlm, 43, No.1,
October, 1989, p. 339. Talk presented at the conference, Chicago, Illinois, October,
1989.

'AMlS: Soon to be famous," Business Communications Review, May, 1989, p. 50.

'I An ESP Perspective on aNA," presentation to the State of Colorado Public Utilities
Commission, January, 1989.

'Thc Policy Challenge of aNA," panel discussion at the sixth annual Telephone Issues for
th.l· States, slJonsored bv Consumer Federation of America 'Vashington DC November.. . t " .. ... . ., ,., .,

1988.
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"ONA as a Motivator of Enhanced ISDNs, If Proceedings of the National Communications
Forum, 42, No.1, October, 1988, p. 602. Talk presented at the conterence, Chicago,
Illinois, October, 1988.

"ONA: \Vhy Should Users Care?," Business Communications Review, September-October,
1988, p. 50.

"The Technology of Broadband Networks," paper presented at the Integrated Broadband
Networks conterence sponsored by the Columbia University Center for
Telecommunications and Information Studies, New York, New York, September, 1988.
Paper submitted for publication in the conterence proceedings.

"A Response to the 0 NA Reply Comments of Shooshan and Jackson, "written !.:x part!.:
submission tiled with the Federal Communications Commission in connection with Third
Computer Inquiry proceeding (CC Docket No. 85-229), July, 1988, with Dale Hatfield.

"Open Network Architecture: A Promise Not Realized," Telecommunications Magazine,
Tulv, 1988, p. 64, with Dale Hattield.

I!Unbulldling - A Key ONA Requirement Not Met," Network World,
Tulv 11, 1988.

!! Net\vork Control Systems and Software," seminar presented at the ICA Summer
Program, University of Colorado, Boulder, Colorado, June, 1988.

"Open Network Architecture: A Promise Not Realized," paper tiled with the Federal
Communications Commission in connection with Third Computer Inquiry proceeding
(CC Docket No. 85-229), April, 1988, with Dale Hattield.

"U nderstanding Open Network Architecture: A Tutorial tor Policymakers," seminar at the
Annenberg \Vashingto!l Program, \Vashington, DC, February, 1988, with Dale Hatfield.

"Common Carrier Computer Networks," paper presented at the Pacitic Bell Conference on
Applied Research in Network Technology, San Ramon, California, November, 1987.

"ONA: Motivator ofa Full ISDN," Proceedings of the National Communications Forum,
4J, No.1, September, 1987, p. 481. Paper presented at the conterence, Chicago, Illinois,
September, 1987, and the Eastern Communications Forum, Ryetown, New York, May,
1988).

"The Future ofT-I," panel discussion at the ICA Summer Program, University of
Colorado, Boulder, Colorado, June, 1987.

"ONA: Recovering trom a Shattered Illusion, 'I Perspective article, Communications \'Yeek,
April 13, 1987.
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Attidavit (no tide tiled on behalf of the National Cable Television Association in Civil
Action 82-0192 USA vs. vVestern Electric Company and American Telephone and
Telegraph Company), March 13, 1987.

"Telecommunications Research in the Competitive Industrial Environment, II panel
disL"ussion at the University of Colorado Conterence on Educating thc
Tclecommunications Protessional, Boulder, Colorado, November, 1986.

"Issucs in thc Migration of ~lilitary Communications to an ISDN," 1986 IEEE Military
Communications Conterence, Monterey, Calitornia, October, 1986, 'with \-V. Edwards.

"ISDN: A Technology Looking tc)r a Place to Happen," seminar presented at the ICA
Summer Program, University of Colorado, Boulder, Colorado, June, 1986.

Commcnts and subsequcnt Reply Commcnts of the BDM Corporation, filed in the FCC
Third Computer Inquiry (Common Carrier Docket 85-229), November, 1985, and
January, 1986.

"Intluencc of Regulation on Network Evolution," paper presented at the 1Oth Michigan
Conterence on Public Utility Economics, Ann Arbor, Michigan, November, 1985.

'The Role of Net\vork Planning at Bellcore," testimony presented to the Vermont Public
Services Board, April, 1985.

"Equal Access - 1984," session chaired at the National Communications Forum, Chicago,
Illinois, October, 1984.

"Quality of Service Activities in the CSO," papcr presented at the IEEE Globecomm
Conterence, San Diego, Calitornia, November, 1983.
"vVhat Equal Access Means to Telcos," Idep_hQuc_Enginkering and Management,
Nc)\'ember, 1983 (adapted from a paper presented at the National Communications
Forum, October, 1983).

"Data Communications Ped()rmance Standards," talk prcsented at the International
Conterence of Communications, Denver, CO, June, 1981.

"A Study of Net\vork Performance and Customer Behavior During DDD Call Attempts,"
Bdl SystemTedUlicc<ll J01JLllal,V,5Z, January, 1978, p. I, with Francis Duffy.
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