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allowed to provide it on an integrated basis (~53). Extra economic costs due [0 structural

separation had only a minor role in the FCC decision. Subsequent to the FCC's negative

decision, the Modification of Final Judgment (MFJ) went into effect The BOCs were prohibited

from providing "information services" (which had a very similar definition to the FCC "enhanced

service" definition) under Section II.D.1 of the MFJ. The combined effect of the FCC decision

and the MFJ caused voice messaging not to be offered to residential and small customers by the

BOCS.~1 Competing service providers did not offer voice messaging services, despite their

previous claims t.~t the equipment already ex.isted which would permit them to offer the services,

and despite the FCC's belief that competing service providers would offer the services (~85,

~1 03). Thus, residential and small business customers did not have the opportunity to purchase

voice messaging services.

In March 1988 Judge Greene authorized the BOes to provide transmission (but not

content) based i.nformation services. Also in 19i5 the FCCbcgan appro-ving-romparaWy efficient .

interconnection (eEl) plans which allowed the BOes to provide individual enhanced services,

such as voice messaging, on a structurally integrated basis. These changes in regulation permitted

the BOCs to begin to offer the voice messaging services they had originally petitioned the FCC

to provide in 1981. In practice, the BOCs began to offer voice messaging services in 1990.

Demand growth for voice messaging has been extremely rapid. with current BOC subscriptions

at about 6 million customers. Clearly, the demand for voice messaging existed in the u.s. in the

1980's. The technology also existed to pennit voice messaging to be offered on an economical

basis. However, the combination of FCC regulation and the information services prohibition of

the MFJ delayed the introduction of voice messaging services in the U.S. for somewhere between

5-7 years. We now caiculate the effect on conswner welfare of the delay in voice messaging

services in the U.S.

21AT&T had told the FCC that it would not be economic to provide voice messaging services
on a structurally separated basis, but the FCC rejected the claim. Medium and large businesses
were abie to use voice messaging sen-ices through their internal PBXs. These PBXs often had
extremely similar designs to the Centra! Office Switches (COS) used by the BOCs, ~ the
Northern Telecom switches. However, the BOCs were prohibited from usini their COSs to offer
voice messaging services to their customers due to FCC rules and the MFJ.

• 13 •
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In 1994 LEe voice messaging demand in the e.s. exceeded 6 million subscribers. Voice

messaging, along v.ith on-line infonnation services, has been the great success story of enhanced

services offered in the past 15 years. The average monthly price ofLEe voice messaging service

in 1994 was approximately $8.00. We now consider w51 welfare, asking the question of how

much voice messaging would have benefitted consumers in 1988 if the FCC and MFJ delay had

permitted voice messaging to be introduced in the mid-1980's. Initially, we will assume that in

1988 voice messaging would have accomplished the same conswner penetration at the same price

in 1988 as it actually did in 1994. To make the calculation corresponding to Figure 1, we use

the estimate of the voice messaging demand curve, described in Appendix A. The main

parameter of the demand curve is the estimated price elasticity of -1.10 (standard error" 0.31).

To make an exact estimate of the lost consumer welfare we use the formulae which are given in

Appendix A to this paper.:lZ

For the-initial case of similar ~d-and price in198S-as 1994,weesUmate-tnclost

consumer welfare to be $5.7 billion (in current 1994 dollars). Thus, each residential and small

business customer lost approximately $44 per year in consumer welfare for each year that voice

messaging was delayed, which demonstrates the extremely high costs of regulatory delay in the

introduction of new tel~om.municationsservices. Note that the economic efficiency loss to the

v.S, economy was even larger than this calculation 0 f $5.7 billion because the calculation ignores

the contribution from voice messaging services to the joint and common costs of the BOCs and

u'1e further effect that the contribution has in decreasing other telecommunications prices.:3 The

celay caused by the FCC and M.FJ prOhibition cost each voice messaging user on average about

$946 using only the lost conswner's surplus.

Now suppose t~at the FCC had not delayed, but instead had allowed the BOCs to provide

voice messaging service in 1988 on an integrated basis. For illustrative pw-poses, suppose that

regulation had been highly imperfect and that the BOCs had impeded competition. We will

2:J. Hausman, "Exact Consumer's Surplus and Deadweight Loss," American Economic
Review 71 (1981).

231n fact, the FCC's roles "over allocate" certain costs to unregulated services under Part 64
accounting rules.
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assume in this scenario that price would have been higher by 50 percent, corresponding to an

increase from PI to P: in Figure 2.24 Consumer's surplus would decrease by $229 million.

However, the FCC regulatory delay and the MFJ prohibition still cost consumers $5.4 billion in

loSt welfare in 1993. Thus, these calculations, which are swnmarized in Table 1, demonstrate

t.~e very large losses in consumer welfare caused by regu!atory delay in the introduction of new

goods.

Table 1: Estimated Lost Consumer Welfare in 1988 Due to Voice Messaging Delay
(1994 Dollars)

Scenario
1. Similar to 1994
) Higher price

Penetration
19941eve1
1994 level

Assumed Price
1994 price
50% higher

Lost Welfare
$5.7 billion
$5.4 billion

As the estimates in Table I demonstrate, regulatory delay or regulatory prohibitions on

the introduction of new goods and services in the U.S. economy can have an especially large

negative effect on economi<: welfare. Billions of dollars oflosses to the U.S. economy can occur

for each vear of delav in the introduction of a new service which consumers will value and
• I

purchase, once the service is available.

This result follows from an elementary principle in microeconomics that, even in the most

extreme case, a monopolist creates signiticant consumer welfare when it introduces a new good.

The economic reasoning is an important factor in the result that patents are awarded for 17 years.

In the current situation where structural separation may lead to the outcome that new enhanced

services are not introduced, the result could well be billions of dollars of lost conswner welfare

ane. even greater losses in economic efficiency to the U.S. economy.

MOfcourse, this hypothetical outcome would have been extremely Wllikely given the possible
subst"Jtution of CPE-based substitutes through either PBXs or home answering machines.

- 15 -
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c. Consumer Losses from Delav in Telecommunications Services
Not Currentlv Being Offered

FCC and state regulation together v-,"ith L~e MFJ prohibition on "incidental" interLATA

services, e.!:!., interLATA service used to SU'JD!V on-line services such as videotex or voice- ....... -
messaging, has deterred the introduction of new telecommunications services by the BOCs.

Using t.hesc: examples of unnecessary restrictions, we demonstrate that regulatory delay creates

very large potentia! losses in consumer welfare. We now calculate the cost in consumer welfare

of these regulatory prohibitions and delays using survey data collected by the Pennsylvania PUC

and another survey conducted by a BOe, SBC. We use the same methodology to compute the

losses in conswner welfare that we use above for calculations for voice messaging. 'Nhile the

future prospects for any new good or service are uncertain, these calculations demonstrate how

large the losses are across these potentia! services. If only a few of the services prove to be

successful, consumer \\.'elfare in the U.S. will increase signifiQntly if the regulatory restrictions

that inhibit the introduction of new services by the BOCs are reduced or eliminated.

(a) Pennsylvania PUC Studv

We use data developed in a survey conducted for the Pennsylvania PUC in a 1993

study.~5 The study considered benetits to citizens of Pennsylvania from expanded

telecolIln1unications services. 'W'hen we calculate gains in economic welfare, we do it on a

national basis using the Pennsylvania PUC data to make nationwide estimates. We only consider

enhanced (infonnation) services which were included in the Pennsylvania PUC study,

1. Residential Customers

The first service we consider is eX!'Mded information services. These are the ty~ of

advanced information services which wowd pennit increased working at home. While the BOCs

are ctLrrently permitted to provide some information services, they are hampered by federal and

state regulation, as well as the MFJ. About 47 percent of the respondents in the Pennsylvania

~5See Deloitte and Touche, DRIIMcGraw Hill, Pennsylvania Telecommunications
Infrastructure Study, voL II! (\'tar. 1993).
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PUC study stated they would buy advanced information services, with the mean amount people

were willi.'1g to pay being $13.41 per month (p. VI48). Calculation of the gain in economic

welfare from these information services is $20.4 billion per year. Even if the subscription rate

were only half as large as the survey predicts, the increase in consumer welfare would still be

about $9.9 billion per year. Thus, the welfare gain from provision of information services which

would permit increased working at horne is substantially greater than the gain from voice

messaging which we estimated above, because of th.e higher demand for these types of

information services.

Another new service which received a high value from consumers in the PelUlSylvania

PUC stUdy is distance learning and medica! services by telecommunications. The amount in

increased economic welfare is in the range of $40 billion per year. Therefore, for the two

services from the Pennsylvania PUC study, the'tOtal increase in consumer welfare is about $60

billion per year. -On a per household basis the~oUIlt is in tlle range{)f$600pcr year,Thus,

introduction of new telecommunications services currently det.errcd or prohibited by regulation

would lead to a significant gain in economic welfare for U.S. households.

2. Small Business Customers

We now consider services designed for small- and medium-businesses. Note that we only

calculate t.;e direct increase in welfare using the cerived demand for these services; we do not

consider welfare increases from increased employment or competitiveness of these small

businesses. We calculate gains in economic welfare using the derived demand approach for these

telecommunications services.

Interest among small businesses in advanced telecommwrications services was very high

in the Pennsylvania PUC study. One service that small businesses responded would be quite

useful is database use. These responses are consistent with greatly increased interest in usage of

tt~e Internet and on-Line services such as Compuserve. In the Pennsylvania PUC study, 68 percent

respondec they would buy the service at an average payment of $16 per month. [ncreased

economic welfare from this service is $8.9 billion per year; even with a SUbscription rate of only

half of the survey response. increased economic welfare would still be $4.4 billion per year.

- 17 -
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(b) SBC Study

SBC conducted a study in 1994 for adva.."1ced services. Here we use the results of the

SBC study. The SBC study allows estimation of discrete choice models which we use in the

consumer welfare calculations. We fInd estimates of gains in economic welfare in a similar range

to the iains which we estimated above from the Pennsylvania PUC study.

As an example of a service for SomalI· and medium~sized businesses, we consider a fax

overflow service. This service would allow reception of an incoming fa.x message when the

business' fax machine was in use. \\inen the fax machine ceases being in use, the message wcmld

be sent to the fax machine, or it could be reroutec to a PC which had the software to permit

printing of the fax. The gain in economic welfare as measured by the derived demand for this

service is approximately $1 A billion per year. Even if the subscription rate were only half as

large as the survey predicts. the increase in economic welfare would still be about $680 million

per year.

Thus, for both residential consumers and for small- and medium-sized businesses, BOCs

could offer numerous new services if the services were not prohibited by regulation. The losses

in economic welfare to the U.S. economy total in the billions of doUars per year. Furthermore,

much of new job grO\\th occurs in smal!- and medium-sized businesses. If these businesses had

advanced teleconununications services. which many large businesses currently use, small- and

medium-sized businesses would be more competitive. The overall gains to the economy when

the increased employment and increased competitiveness are accounted for would likely be

several times larger than the billions of dollars in gains that we have estimated.

D. Potential Loss in Other COnsumer Benefits

The losses from delay or complete withholding of new services from the market, while

clearly the largest cost of restrictive regulations, are not the only harm done to consumers. The

trend in telecommun.ications markets is for providers to offer a range of services in an integrated

fashion -. one-stop shopping. Indeed, a recent article characterized current regulation as

anachroniStic in that it prevents customers from getting services on the basis that they want.

- 18 -
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"Amid all the rhetoric about teleconunwucations reform, you don't hear much about
bundling. But this poorly understood rule banning carriers from packaging equipment and
tariffed services tmder a single price tag is getting increased scrutiny from critics, who
call it an anachronism. They say that the bundling rule is a regulatory straightjacket that
ma..1<.es it un.necessarily difficult for users to get integrated network solutions. ,,26

While the reference to the bundling restriction quoted above refers primarily to large business

customers, the general principle applies in all markets. By making it more difficult to obtain

services, regulation can cause a rea! loss in consumer benefits.

Some indication of the magnitude of these losses is provided by consumer research for

other products. We are aware of studies in which the ability to obtain services from a single

point of contact is one of the most important factors in how consumers choose their

telecommunications services. For example, a recent BellSouth study indicated that the ability to

provide one-stop shopping gave interexchange carriers (IXCs) an advantage that is worth a

s'ubS"..antiaJ proportion of price?'

In summary, while smaller than the effects of new services, which generate welfare

benefits that are a multiple of current expenditures, the convenience ofone-stop shopping confers

conswner benefits that are a substantia! fraction of expenditures. Measures which artificially

constrain the offering of this converience can be costly indeed. For example, if the convenience

of one-stop shopping is valued by consumers at 10 to 20 percent of price, which is a very

conservative estimate compared to findings for other services, the cost to society of denying this

benefit to BOC consumers would be in the $50 million - $100 million each year.

26David Rohde, "Carrier Deals Raise a Bundle of Questions," Network World. Feb. 1995.

1~Testimony of Arthur T. Smith on behalf of Southern Bell, Docket No. 930330-TP (fla.
P.S.C. July 1. 1994). This preference for one stop shopping even cuts across cultures. In a study
of Japanese consumers, we estimated t.1-m.t t.l-te ability to obtain calling services from a single
provider was worth about 14 percent of the average price. Timothy J Tardiff. "The Effects of
Presubscription rmc Other Attributes on Long-Distanee Carner Choice," Presented at the National
Telecom:nwlications Forec~"1ing Conference, Boston, l\.1A, May 1994.
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E. Total Consumer Welfare Los.'i

Conswners and businesses gain large a.'1lounts of economic welfare with the introduction

of new goods and services in the C.S. economy. To date, the economic cost of the prohibition

of introduction of these services by the BOCs has not been analyzed. Our estimates. summarized

in Table 2, demonstrate L~at the losses to the C.S. economy are most likely in the range ofS50

$100 billion per year. A welfare loss of this size is about 1-2 percent of U.S. gross domestic

product. The experience in voice messaging and cellular telephone service is being repeated as

interested parties attempt to gain an advantage from prohibition or delay of BOC pro"ision of

new services. The loss to the U.S. economy is significant.!! Furthermore, the loss to smail

and medium-sized businesses, which provide a substantial fraction of new jobs in the U.S.

economy, is also important. Overall, continued removal of regulatory restrictions on the

introduction of new services will lead to significant gains to consunlers. sm.a.ll businesses, and the

U.S. economy:.

Table 2:

Service type

Economic Welfare Losses Per Year From Delay in New &=rviccs

Residential or Business Welfare Loss

1. Advanced information services

2. Distance learning and medical

3. Database access

4. Fax overflow

Residential

Residential

Business

Business

$20.4 billion

$40.0 billion

$ 8.9 billion

$ 1.4 billion

$70.7 billion per year

V. Disecooomies from Structural Separation

The bulk of Ll).e enhanced service revenues for the BOCs are generated by voice messaging

services. Currently, these services are provided on an integrated basis with other LEe services.

~~Hausroan,. 1994a, 0D. cit., es!imatec that the cost of delaying cellular telephone services was
about $25 billion aD...'"lually.

- 20 •



APR 6 '85 15:23 FROM K,H,H,T,E TO 9523713039651310 PAGE.022/G50

We have estimated t..'le increase in unit COstS of yoke messaging that strUCtural separation would

impose from studies perfonned by t\\'O BOCs. -"Vthough these studies employed separate

approaches and assumptions, the conclusions were quaruitatively similar: stnlctura! separation

would increase unit costs by about 30 percent.Z9 Assuming that the services were still economi,

to provide, such cost increases would reduce economic efficiency by at least an average of $100

million per year.

A. Bell Atlantic

Bell Atlantic compared cash t10ws over a 10 year period (1995 to 2004) for their current

operation and for a structurally separated subsidiary, Based on these cash flows, we estimate that

structural separation would increase the cost of enhanced services by about 30 percent of price.

Bell Atlantic expects that structural separation would have two major impacts on revenues and

costs: ( l) establishing separate sales channels would diminish the effectiveness of the marketing

of voice messaging, resulting in a decrease in volume relative to the current (business as usual)

arrangement and (2) additional one-time and ongoing costs would be entailed in making the move

and separating the operations, including increased advertising to offset the loss of an effective

marketing channeL Consequently, revenues would decrease and costs would increase. In effect,

there are t.J.u'ee types of diseconomies in the COSI study: capital costs that are fixed Qver the

relevant volumes, extra out-of-pocket costs associated with the separation, and reduced

productivity in producing the output_

Our analysis proceeded as follows. First, we calculated the net present value ofrevenues

and total costs, using the FCC's prescribed rate of return of 11.25 percent. ~o Nex~, we

~9Under different sets of assumptions, the estimated cost savings from struCtural integration
could weU differ.

3'The results are not very sensitive to the discount rate. For example, the changes in the unit
costs reported below change very little when a discount rate of 8 percent is used.
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calculated the cost per unit of revenue for each of the two caseS.J1 The results appear in the

table belpw.

(7.3%)

(28.4%) '.
I

Change; t Business as i Separate Sub
~ Usual i

n~.........""""",,,",,,,,,,;;;;;;;==:==o===--==,=====,,,,,,"'i-===~
~ Present Value of ;1,' $973 Million :;'., 5696 Million I
~ Revenues

I~t Value of I$773 Million I $717 Mill"

~ Cost Index I 0.79 I 1.03 (29.6%)

The outcome that cost exceeds revenues in the separate subsidiary case means thaI voice

messaging has a negative cash flow. That is, if Bell Atlantic were making this business decision

anew \o\1th a separate subsidiary requirement, the sen'ice might not even be offered. The resulting

losses to customers are large. as we previously demonstrated.

B. US West

U S West's study explicitly identified the extra costs that structural separation would

impose. These costs included both one-time and ongoing costs, both of which are wmecessary

if vertically integrated provisioning remained in effect. These additional costs would increase the

cost of en.'13nced services by 30 percent, as we derail below.

31Because Bell Atlantic assumed the same prices would prevail in both cases and that the mix
of voice messaging services wDuld remain the same, the revenues are equivalent to a quantity
index. Therefore, cost divided by revenue can be interpreted as a unit cost.

32The "business as usual" cash flow includes payments to the regulated part of the business
under Part 64. We removed these costs, because they are transfer pa)ments~ rather tha.'l true
incremental costs.

3JNote that total costs are less in this case, but that output has decreased significantly
compared to the business as usual case. On a per subscriber basis, (average) cost has increased
by 29.6%.
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U S West's study assumed that structura! separation would reqUIre acquiring and

equipping a new building to house personn.el thaI are currently shared with other non-en.~anced

services. In addition, the equipment now located in central offices would have to be relocated

to new facilities. Thus, structural separation produces large and measurable diseconomies of

scope.

Our approach is to quantify the in<:reased cost caused by structural separation as a fraction

of the revenue U S West expects. We use a 10 year stUdy life and a 10 percent discount rate.

Because of differences in tax treatment, we use three different categories of cost increase:;.

Capital Costs: U S West estimates that relocating adminb"1ration personnel to a different

bUilding would require $36 million in one-time capital costs. These costs consist of equipment

(computers, phones, and the like) and furniture. Depreciation associated with these expenditures

is tax deductible,-but the capital expenses themselves are IlOt.>4

In order for the costs associated Vlith capital to be recovered, the present value of pre-taX

revenues would have to increase by more than the present value of the capital expense -- while

the depreciation tax benefit reduces the size of the capital expenditure, the fact that this charge

has T.O be recovered in after-tax dollar increases the required revenue by even more. We estimate

that pre-tax revenues would have to increase by $41 million (in present value) to offset the capital

expenditures.

One-Time Expenses: U S West estimates that structural separation would require $60

million of one-time expenses. These charges are for the most part associated with the labor

requi!"ed to equip the administrative building ($8 million) and relocate the enhanced services

~Precise calculation of the depreciation tax benefit would require detailed infonnation on the
types of equipment and their tax depr«iation lives. As a simplification. we have used straight
line depreciation over the 10 year study life. At a 10 percent discount rate and a 40 percent tax
rate, the present value of the tax depreciation benefit is about 25 percent of the capital cost.
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facilities ($53 mi!lion).)S For tax purposes, these expenses are deductible in the year that they

are incurred. Therefore. revenue would need to increase on a dollar·for-dollar basis to recover

these expenses. We assume that these one-time expenses are incurred in 1996. The present value

(in 1995) is, therefore, about $56 million.

i\nnual Expenses; These expenses include the annual lease for the administration building

($13.5 million) plus ongoing expenses related to the relocated facilities ($18 milLion).36 The

present value of these expenses over the 10 year study life is about $194 million.

Total COSts: The present value of capital, one-time, and ongoing expenses is about $292

million. This is the sum of the present values of the capital costs ($41 million), one-time

expenses ($56 million), and ongoing expenses ($194 million). Therefore, ongoing expenses

account for about two-thirds of the added costs.

Revenue: U S West projects that enhanced services revenues will grow at a rate of aoout

10 percent a...l'lllually through 1998. We extended this rate to the end of our study period (2005).

The revenue projection grows from about S95 million in 1995 to about $250 million in 2005.

The present value of these revenues is about $960 million. Thus, the cost increases produced by

structural separation are over 30 percent of expected revenues.)7

We view this estimate as conservative, because it does not account for the decreased

effectiveness of marketing under structural separation. Because LEe business offices would nO

longer market enhanced services, a cost-effective sales channel would be closed off. Thus, U S

35A 1990 U S West study estimated that the equipment relocation expenses would be about
$44 million. We have increased this estimate by 20 percent to account for inflation between 1990
and 1996 (the year in which relocation is assumed to occur).

'6Again. we adjusted the $15 million in annual expenses from the 1990 U S West study to

account for inflation.

37This percentage is not very sensitive to the discount rate. For example, at 8 percent, the
additional coSts are 29 percent of revenue, and at 12 percent, these costs are 32 percent of
revenues.
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West would incur the additional cost of either increasing marketing expenses by employing less

effective sales channels andJor facing reduced revenues over which to recover the increased costs.

VI. SummarY' and Conclusions

Requiring structural separation for the BOCs' enhanced services would impose large costs

on both consumers and the BOCs themselves. New products and services may simply not be

offered to consumers if structural separation is mandated. The loss to consumers from

withholding such products can well be in the tens of billions of dollars annually. Even if the

products were still produced. costs would be higher, on the order of $100 million annually for

BOC voice messaging services. Finally, structural separa.tion inconveniences customers by

denying them the benefit of one-stop shopping. Such integrated buying is a ~owini trend in the

industry and customers, as well as aocs, are harmed by selectively withholding this ability from

the BOCs· ~nhaneed services.

In contrast to the~ clearly identified and large losses, the benefits to competition from

replacing non-structural safeguards with structural separation is problernatic_ The robust markets

for enhanced services strongly suggest tha~ anticompetitive behavior is absent, and the ONA

processes themselves seem to be conducive to non-discriminatory network access at prices that

do not disadvantage unaffiliated providers. On these grounds. we conclude that the costs of

replacing non-structural safeguards with structural separation far exceed any benefits to

competition that could conceivably arise.
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(1) Formulae for COns~r Welfare Calculations

To estimate the overall effect on consumer welfare, we use an exact consumers surplus

approach using the expenditure function for the log linear demand curve. 1. First, we use the

expenditure functioo calculated in Hausman (1981), equation (23)38:

where A is the intercept of the demand curve, a is the price elasticity, and 0 is the income

elasticity estimate. The compensating variation is calculated from equation (1) where y is income:

(2)

The compensating variation is used. to calculate the effect of price changes On consumer welfare.

For t.'he case of a new good, the expenditure function from equation (1) is used to

calculate the compensated (Hicksian) demand curve, and the "reservation" or "virtual" price is

calculated: see Hausman (1994).:;9 This price can be used in the expenditure function of

equation (1) to calculate consumer's surp~us from introduction of the new good.

3~J. Hausman, "Exact Consumer's Surplus and Deadweight Loss," American Economic
Review 71 (1981).

393. Hausman, "Valuation of New Goods Under Perfect and Imperfect Competition," MIT
Working Paper (June 1994).
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(2) ~conometric Results for Voice Messaging

I'>ata on demand for Boe voice messaging \\'"3.$ available for 14 states over a 4 year

period, 1991-1994. A log-log demand specification, consistent with the consumer welfare

methodology developed above, was used. Fixed effects for each state were included, as well as

state specific time trends to allow for the gro\\th in demand of vok:e messaging as potential

customers become increasingly aware of the service. To account for potential joint endogeneity

of demand and price, we use the Hausman-Taylor (1981) approach of prices from different

markets as instruments for prices in a given market.40

The model fits quite well, with the standard error estimated to be 0.042.41 The estimated

price elasticity is -1. 10, v.'ith an asymptotic sta11eard error of 0.31. Thus, the estimated t·sta:tistic

is 3.55, which indicates quite precise estimation.

40J. Hausman and W. Taylor, "Panel Data and Unobservable Individual Effects,"
Econometrica (1981).

41In terms of an Rl measure for an OLS regression, the R2 would be 0.999, although this
measure is not appropriate for an instrumental variable estimator.
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Associatl1l Editor, Bel! Journal of Economics, 1974-1983
Associate Editof. RllDd Journal of Economjc~ 1984-1988
As&ociate Editor, Econometrica, 197&-1987
Reviewer. Mathematical Reviews. 1978-1980
Ameri¢an Editor, Rc;view of Economic Stloldies, 1979-82
As&ociate Editor, Journal of PuNic Economics. 1982
AssociiU Editor. loumaJ of Apglied Econometrics. 1985-1993
Member of MIT Center for Energy and Environmental Policy RJ,search, 1973
Research Associate. l\a£iooal Bureau of Economic lUsearcll, 1979·
Member, Amtri¢aJ:l Statistical Association Committee 011 Er.1efSY Statistics, 1981-1984
Special Witness (Master) for ~ Honorable John R. Bartels. U,S. Distti.ct Court for the
Eaitem District of New Yori.: in Carter vs. Newsdav, Inc" 1981-82
M~mber of Govemor'$ Advisory Council (Massachusetts) for :Reveaue and Taxati011,

1984-1992
Member. Commiu. OIl NaUoul SWimcs, 1985·1990
Member, Naticmal Academy of Social1Dsurance. 199Q.
Member, CQlWUittae to RwiK U.S. Tr.adc: Stali&tid 1990-1992
Director. MIT T.l~cations Economics Resean:h Program. 1988
Board of Directors. Theseus Institute. France Telecom Univenicy, 1988-
Member, Confetence on Income and Wealta, Na.tional Bureau of Ecouowic~, 1992·

PUBLICATIONS;

"MinilIlLLIn Mean Square Estunators and Robust RegressiOQ," Oxford Bulletin of Statistics. April 1974.

"Minimum Distance md Maximum Lilcelihood E$imation of Structwal Models ill EcOl.\OlJletrics." delivered at

~ European Econometric CoD~, Grenoble: August 1974.

":FulHnformation~t.al Variable Estimation of Simultaneous Equation Mo&:ls.· Annals Qf Economic and
Socie'. Mea.sunneg:, OclOber 1974.

"Estimation anj Inference in Nonli11ear StNCtui<il Models." Annals of Economic and Social Measuremettt, widl
E. Bernet, R.E. Hall. and B.H. Hall, October 1974.

"An Instrumental Variable App~h to Ful1-Infonnarion Estimators in Linear and Certain Nonlinear
EcoDoIDetric Mo&1s," &onpzpetriB May 1975.

"Simultaueous Equations with Enors :in Variables,' deliv~ed at Winter Econometric Meetings, San Ft'lIl1<:isco:
Dccembet 1974; publi~ in Journal of Ex~trics5, 1977, pp. 389--401.

·Social Experimentation, Truo.oale<! Distributions. and Effici=t Estimation." deliv¢ted at the World
Econometric Congress. Toronto: August 1975; EcooomlUrica, with D. Wise, June 1977.

•A Conditional Probit Model for Qualitative Choice," deliver~ at World Econometric Congmss, Toronto:
August 1975; MIT Working Paper 113. April 1976; E£onometric.a, with D. Wi", Much 1918.
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'Specineatiori Ttsts in Econometrics, ~ MIT Wor!ci.l:i.g Papil.t 18S, June 1976; Econometrica. 1978.

"Non·IWldom Missing Data." with A.M. Spence, MIT Wor..tiDg Paper 200, May 1977.

"Attrition Bias in Experimental aad Panel Da&&: The Gary Inco~ Ma.inknan~ Experiment, • with D. w~,
J.F. :Kennedy School Working Paper, May 1977; Econometrica. January 1979.

"Misswg Data and Self ~lecti<>D in Luge Panels,' with Z. Grilicbes and B.H. Hall, HatVard Economics
Department Working Paper. August 1977; delivered at !NSEE cooference 011 Panel Data, Paris: Augu$t
19TI: A.'males de l'lNSEE, April 1978.

"Stn.tifiwion on Endogenous Variables and ESlUnation: with D. Wise, J.F. Kcmnedy School WorlWli Paper,
January 1978; delivtll'ed at CME ConfeteDC4:. April 1978; in The Apalysis of DiSCIek'l Economic Data. ed.
C. Mans!ci and D. McFadden, MIT ?tess, 1981.

"r.. models problt de choix qualitatifs," ("Altmlative ConditioDal Probit Specifications for qualitative Choice.")
(~sh Version), SepIem~ 1977: EPEU~ on discrete choic~ models, p~ted allNSEE seminar.
Paris: May 1978; Cahiers du Seminar d'Econ0lllecrie, 19&0.

"The Econometrics of Labor Supply on Convex Budget Sets,' Economic Leuers, 1979.

"Panel Data and Unobservable lndividual Effects." with W. Taylor, MIT WorlciAg Paper 225; Eoonometrica 49,
November 1981.

'Comparing Specificatiol:l Tests wd Classical Teits. ~ with W. Taylor, August 1980. Economic Legers, 1981.

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

"~mpie Desi~ Considerations for the Vermoot TOD Use Survey." with John Trimble. Journal of Public Use
D2ta.9, 1981.

"Identification in Simultaneous Equations Systems with Covariance RestrictiOD$: An Instrumectal Variable
I.nterprelR.tioo," with W. Taylor. December 1980; ECQGQmetric:!-. 1983.

·Stochastic Problems in the Simulation of Ubor Supply," presenced. at NBER wD!exestee, JanWIt)' 1981; in In
Sjmu1ati<m Model~ ed. M. Fel.dstei.n, UnivMSi.ty of Chicago Pre!JS, 1983.

"The ~gD auc;!. Awllysis of Social and ECODOullC Experiments,' invited paper for 43rd International Statistical
Institute Meeting, 1981; Review of the lSI.

"Specification and Estimatiou of SimWtaIllWus Equation Models,· in Handbook of Econometrics, ed. Z.
Griliches i\lld M. Intriligator. vol. 1, 1983.

"Full-loformatioo Estimators,· in Kotz-Johnson. Encyclooedia of Statistical Scjence.vol. 3, 1983

"Imtn.unental Variahle Estimation." in Katz-Johnson, Erwvc10pedja of Statistical Science, vol. 4. 1984
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·Specifieatioo Testg for the Multinomial Loilt Madel,' with D. McFaddeB, October 1981~ Econometrica, 1984.

"Econometric Models for Count Data with an Application to the Patents R&D Relationship, • with Z. Griliches
and R. HaU, NBER Working Paper, August 1981; Econometrica, 19&4.

"The EcoQometrics of Noa.l.i.Mar Budget Sets,· Pisher-Shultz ~ectun'l for the EconometriG Society, Dublin:
1982; Econometrica, 1985.

"The ]·Tea as a Halb.-man Specifie&tion Test," ....itb H. Pesaran, November 1982; Econcmic Letters. 1983.

"Seasonal Adj1.&Stm=U with Measurd1ellt Error Pres=t," with M. Watson, May 1983; Journal of the A1'Ilj(rjgm
Statistical Association, 1985.

"Efficient EstimatioD and Identification of Simultaneous EquatiOI1 Models with Covariance Restrictions," with
W. Newey and W. Tayk5i', October 1983; EC9@()!i\!hiea. 1987. _. -

"TocluUcaJ. Problems in Social Experixnent.atio~: Cost Versus Ease of ADal}'sU." with D. Wise, in~
Experimeputjon. ed. J. Hausman and D. Wise, 1985.

"Erron iu. Variablel!l in Panel Data," with Z. Griliche.s, Journal of .Eropgmetrics, 1986.

·Specifying aDd Testio.£ Econometric Models for lUnk-Ordered Data," with P. Ruud: Journal of Econometrics,
1987.

"SemiparlUllCtric [dentificaIioD and Estimation of Polynomial Errors in Variables Models,' with W. Newey, J.
Powell lWd H. Ichimura, 1986. Jou!!!!1 of Econometrics. 1991.

"Flexiblep~ Estimation of Dur<ltiol1 auJ Competing Risk Models,' ....ilb A. Han, November 1986,
revisedJanuary 1989, Journal of AWtied Econome~ri£j. 1990.

"Consistent Estimation of Noalinear Errors in V2.l.iables MoCels with Few Measurements," with W. Newey and
J. Powe!], 1987.

"NonlinMr Errors in Variables: Estimation of Some Enge! Curvfl$." Jacob Matschak Lecture of the
Econometric So.;iety. Canberra 1988. forthcowing in Journal of ECODometriCS.

"Optimal Revisioo and S~na.I Adjustweut of Updated Data: Application to Housing Statts, M with M. Wat.son.
Journal (t* American Statistie&l AssocjarioCl Prooeoedinlis. 1991.

"Seasonal Acjusttnent of Tradd D~.· wi~ R. Judson A!l.C Y.. Watson. ed. R. Baldwin, Behind tb£ Numbers:
TJ.S. Trade in tJ.,.¢ World Scgnomv, 1992.

'N~~"'ic Estima.tioo of Exact Consumers Surplus anc D¢.lld\Wlight Loss,· with W. Newey, 1990. revised.

1992, revised 1995. forthcor:JlinZ Econometrica.

-MisclassHicaIion of a Dependent Variable in Qualitative Reponse Models,· with F. SCott-Morton, mimeo
~mbe£ 1993.
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"The Evaluation of R~ults from TrunC4ted Samples," with D. Wist, Annals of Ecopomic and Social
Measur~ment, April 1976.

'Discontinuous Budget COBitramts and. b'1iJnati.Oll: The Demand for Housing,' with D. Wise, J.F. Kennedy
School Wor:ki.u: Paper, July 1977; Review of Economic Studies, 1980.

•~ Effect of TaJtatiQI1 CD Labor SlIpply: Evaluati.D.g the Gary Negative Income Tax Experiment," with G.
Bwtless, October 1977; Journal of Political Economy, December 1978.

"AFDC Participation - P.mnanent Of Transitof)'?,' delivered at NBER·NSF Confereace, AIl~ 1978; in
Paptrs from We Europeap Econometrics Meetings. ed. E. Cba.r8t£is, North Holland: 1981.

"The Effect of WagCl, Tues. aud Fixed Costs onWo~'s Labor Force Participtlion," Mateb 1979: preseoteCl
at SSRC-NBER Conference 011 TautiOll. Cambridge. &gland: JUD~ 1979; Journal of Public Economics.
October 19S0.

"The Effect of Taxes OIl Labor SL\pply, • presented at Brookings Conf~. October 1979; pllblisbed in How
Taxes Affect Economic Behavior, cd. H. Aaron and J. Pe<:~. Brookings: 1981.

'Income aDd Pa)'coll Tax Policy and Labor Supply, • presented at St. Louis Fed. coofetellce. October 19&0; in
The SUL'ply Side Effects of Economic Policy, ed. G. Burtless. St. Louis: 1981.

"lndividua! Retirement Decisions Under an Employer-Provided Pensioo Plan and Social Security,· with. G.
Burtlcss, Journal of Publjc Economics, 1982.

"Wdividua! Retirement and Savings Dt:cisions; "With P. Diamond, October 1981; preieUted at SSRC-NBER
Confere&ce OIl Public Economics. Oxford: June 1981; Journal of Public Economics, 1ll>84.

"RllOtirement md UDWlPloyment Behavior of Older Men.' with P. Diamond. presented at Broomgs CoI1ference
O~ tM Ai'cd, November 1982; in H. Aaron a.cd G. Burf.ess. Retirement and Economic Behavior,
Brookings: 1984.

"Tv; Policy and Unemployment Insurance Effects 00. Uibor Supply,· May 1983; iD Removing Obstacles to
Economic GrID£tb.. ed. M. Wachter, 1984.

"Fa.mi!y Labor Supply with Taxes.· wit.!l P. Ruw!•.'\merican Economic Review, 1984.

·Social Security, Health Status and Retirement,' with D. Wise. in Pensions. Labor. and Individual Qlgi(e. edt
D. Wise, !985.

"The Effect of Taxci;S 00. Labor Supply,' January 1983; in Handbook on Pvbljc Economics. edt A. Auerbach.
and M. Feldstc:i.n, l'iSS.

"Choice Dn~r Uncertainty: The Decision to Apply for Disability InSUfUce.· with J. Halpern. Journal of
Public Economics, 1986.
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"Household IHha.vior and the Tax bform Act of 1986," with J. Poterba, October 1986; Journal of EcopomJc
Perspectives. 1987, aLso publi~ in French in Annales D'Economje et de Statistig~, 1988.

MInvoluutary Early Retirement and Consumption," with L. PliCIUetl¢, ed. O. Burtle.iS, Economics of Health and
A2iog, 1987.

"Income Tautiou gel Socull Insurance in China," in Sino.U.S. Scholars on Hot Issues in China's Economy,
1990.

"On CoDtiAgcmt Valuation Measurement of Nonuse Values," with P. DiamoDd. ill Coocin,pnt Valuation: A
Critical Avprai.~. ed. J. Hausman, 1993.

"Doel CoDtiDgCllt Valuation Meuwe Pretermccs? Experimental Evideoce, " with P. DiamoM, G. LeoDard. M.
Dennin&. in Continmu Valuation: A Critical Appraisal, ed. J. Hallsmaa, 1993.

"Contingent ValuatioA= Is Some Number Better than No Number?" with P. Diamoad• .t>ec:ember 1993.
forthcoming in JoyrDi!1 of Ecooomic Perspectives.

"PToject Independence Report: A Review of U. s. 'Energy N~ \lP to 1985," Ben Journal of Economics,
Autumn 1975.

MIndividual Discount Rates and the Purchase and Utiliz.a.tioD of Energy Usin2 DW'ables.· MIT Energy
Labontory Working Paper, JllJ1uaty 1978; Bi!U Journal of Economics, Spring 1979.

"Voluntary Participation in the Aril.ODa Time of Day Elcctricity E~pe.rime.nt>" with D. Aigner. May 1978;
delivered at E.?R! Conferen~ Otl Time of Day Priciug, June 1978; in EPRI Report, ModeIinz and Ana!ysis
of Elc-..ctricitv D~mand 2)' Time of Da,Y, 1979; Bell Journal of Ewnornics, 1980.

•A Two--leve~ Ele-;tricity Demand Model: Evaluation of the Connecticut Ti1J1CK)f-Day Pricing TC5t. " deliVCl~

a! EPRl Conference on Tizne of Day Priem;;; with D. :v.cE'"addeI1. in EPRI Report. ModeIinlt and Al:Ia~

of Electricity Demand bv Time of Dav, 1979; Journal or Econometrics, 1979.

"~g the Po~ntial Demand for El~c Cars.· with S. Beggs and S. car~]J, presented at EPRl
Couferenee, November 1979; Journal of EcODOl'lletriCS, 1981.

"As'iessmtlDl aDd Validation of Energy Models," presented at EIA-NBS conference on Energy Models. May
1980; in Validation and Assessment of Energy Models, ed. S. Gus. Wasb.inglOQ: Department of
CollllDerce, 1981.

"Exact COQSUmer Su.rplus and Deadweight Loss.' workina: paper 1979. American E¥onomic Review, 71, 1981.

"Appliance Purchase and Usaie Adaptation to a PeI1DlWent Time of Day Electricity Rate Schedule, ~ with J.
Trimble, AUgust 1983; Journal of Econometrics, 1984.
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-Evaluatiaa the Costs UK! BeDefits of AppliaDce Effici=cy SW1d&cds." with P. Joskow, MIT Energy Lab
Working Paper, MIT-EU200SWPj American Economic Review, 72, 1982.

"wformation Costs, Competition and Collective :Rat~::naking in the Motor Carrier Industry. - prcseoted at
Conference au Coo»ensual Decision MaIcin~, American University. Al.lfUSC 1982; Amorican University Law
Review, 1983.

"An Overv~of IPFS, " presented at EIA·NBS Conference on Energy M*lll. August 1982; ill Intermedi:l~
Fut'.ue Fo..r.asfjn~ System. ed. S. Gass et aI., Wi\Sb.iI)jton; 1983.

"Choice of Conservation Actions in the AHS.· Novernbtu" 1982: in Energy Simulation Models. ed. R. Crow,
19&3.

"Pat«Us and R&D: Searchinjt for a Lag Scrucnuc, " with E. Hall IDd Z. Grilic1Ms, in Actes du Collogue
5conoI!!!!trie de Ia Recberce. Paris: 1983. - . .. .u •.

-The Demand for Optional Local Meuured Telephone Service," ill AdjUSl:in,i to RouuJatory, Pricing and
MILi:etino'Realities, East L.ansinj; 1983.

"Patents~ R&D: Is There a Ui?, " with E. Hall and Z. Griliche6, 1985; International Pmngmic Review.
1;36.

"Price Di'iCriuU:::lation and Patent Policy," with J. MacK.i,e.Mason. Rand Journal of Economics. 1988.

"Residential EDd·U~ Load Shape Estimatiotl from Whole-House Metered Data,· IEEE Transactions on ?Qwe.r
Systems. 1988 (with L Schiej;;, P. Vsoro. aDd M. Ruane.).

·Competition in Telecommunications for Large Users in New York," with H. Ware aDd T. Tardiff,
TeI~ommumcations in a Competitive Environmetlt. 1989.

"lzmovation and Intem4tioD.ll1 Trade Policy," Oxford Ryview of Economic Policy, 1988 (with
J. MacKi~Mason).

"'!be Evolution of !he C~tnl Office Switch Industry,· with W. E. Kohlberg, 1987; in edt S. Bradley and J.
Hausman, FptuN Competitioo in l"e!erommunicatiQllli, 1989.

"Future Co~tiOD in TelecoI:llmunicatiocs," 1987; ed. S. Bradley aIld J. Hausman. Future Competition in
Teleccnnmunicatiom. 1989.

"Joint VeEltuIU. Strategic AlliaDces and Collaboration in Telecommunications." presented at lnurnatioo.al
Conference on Joint Ventuns in TeI~wmUllications. Ock>ber 1989, R-,tion. 1991.

"An Ordered Probit Model of Intr.a-day Securities Trading," with A. 1..0 and C. MacKinlay, 19\!mal of Financial
Economics, 1992.

"A Proposed Method for AnalyziDg Competition Among Differentiated Products," with G. LeoIl&l"d aod J.D.
Zona. Antitrust Law Journal, 60. 1992.
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..A Utility·CoAs.isteot Comhined Discrete Choice and Count Data Model: Assessin, Recreatiocal Use l.,.O$ses

Due 10 NaNIa! R~ce Dama~, • with G. Leonard aIle D. Mcfadden, October 1992, Journal of PuQlic
Econom.ies. 56, 1995.

'Glo~ Competition and Telecommunications," in Bradley, et a1., ed., Globalization. Technology and
Competition, 1993.

"Tbf! Ben OpcU'atiD,g CoIXIPaW.es and AT&T Venture Abroad and British Telecom and Others Come to the US."
ptescute4 at lla.tvar<! B\lSinesi ConfeRlDoe OD.!DterQational Te.lc.oommunicatiOllS. 1991, in Bradley, ".,
lld.• Olobtliption, Technology 8M COD!!'!!!tition, 1993.

'Competitive AJ:IaIysis with Differ=tiated Produ....-u... with G. Leonard and D. Zona. September 1992,
forthcoming in Annales. D'Economje et d~ Stati!t1igue.

1'he Effects oftile Breakup of AT&T OD TdepboRe PeDetratioll in the tJS;' withT~Tan1iffam1A. Belmfante"; .

A.mericen Economic Review, 1993.

'Pfolifention of Networks La Telecommunications.' ed. D. Alexander ad W. Siebel, Netw0r!cs, Infrastructure.
and the New Task for R~ation. University of Michigan Press. forthcoming 1995.

"The Effect of Superstars in the NBA: Economic Value and Policy," with O. lAooard.. mimoo May 1994.

"Va!uation of New Goods Under Perl'ect and Imperfect Competition,· MIT Worting Paper. June, 1994.

'Cdlular Telephone: CompetitioD and Re.2Ulation: mimeo, June 1994,

"Co~lion in Lollg Distance and Equipment Mar..:ets: Effects of~ MFJ," 1994. forthcoming in Joom31of
Mana£S'riaJ and Decision Economics. 1~5.

-The Cost of Cellular Telephone R~l!UllUion." tnimeo, 1995.

JOINT REPOR'rS, TESTIMONY. k'ID BOOKS:

'Project Independence: An Economic Analysis,· TechnQloll,Y Reyjew. May 1974.

"The FEA's Project 1ndependlmce Report: Testimony before Joint Economio Committee." U.S. CongreS!>,
March 18, 1975.

"The FENs Project Independence Report: AIJ. Ana.lytical .A.~ment and Evaluation,· NSF Report, June t975.

"EnuiY Demand in the ERDA Plan.· with D. Wood, Energy LahoIatOty Report. Aupst 1975.
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"A Not4t on Comp\ltlltiolW Simplifications and Extensions of the Conditional Probit Model.· EPRI report on
choice mod=!s, ~ptember 1977.

"Labor Supply R.esponse of Males to a Nepive Income Tax,· Testimony for U.S. S«1ale Finance
Subcommittee On Public Assiswl.ce. November 22, 1918.

"Appliance Choice with Time of Day Pricing," Energy Laboratory Report, January 198{).

"D~reu Choiu Models withU~ AttributelI.· Oak Ridge NatioDal Laboratories Report, Jamwy 1980.

"Individual s,.VUlp Beh.a.viOJ, " with P. DilU11Ol1C, Report to the National Commission on Social Security. May
1980.

·Wealth AccumulatiOll aDd RetiremtDl," with P. Diamond, Report to the D.pal'tIl*1t of Labor, May 1982.
•A R.aview of IFFS,· Rbpott to the EDetgy In!omiation Agency, Febf:uUY1982~ .-

•A Model of Heating System and Appliance Choice.· with J. Berkovoc and J. R.ust, December 1983.

"I...t.bor Force Behavior of OI4er Men After Involuntary Job Loss." with L. Paquette, Report to Department of
Health and Human StlIvices. December 1985.

·Pollution and Work Days Lost." with D. Wise aDd B. Ostrow. NBER Workiag Paper, January 1984; Revised
1985.

"DeInaad for Interstate LoElg DiSWlce Tdephone Service.' with A, J'afee and T. Tardiff. November 1985.

"Co~tion in the Informatioa. Marll:1lt 1990", August 1990.

The Choice and Utilization of Enugy Usjn£ DurJ,.?les, ed. J. Hausman, Palo Alto: EPRl, 1981.

Social Experimentation. ed. J. Hausman and D. Wise. Oticago: 1985.

Future Competition in Teleromm\IDi~'"J1tions, ed. S. Bradle)' and J. HlllISIIIIlD., Harvard: 1989.

Continient Valuation: A CJitic.a1 Appraisal, ed. J. Hausman, North Holland, 1993.

Globalization, Technolo.J:Y and Competition. ed. S. Bradley, 1. Hau.sma:l, R. Nobn, Harvard 1993.

"Tb:e Welfan Cost to the US Economy of Reguta.tory Restriction in TeJ.ecommunicatiou." January 1995.

Economic Impact of !)¢r¢gulating U.S. COmmunications Industries, The WEFA Group. Burlington, Mf_,
February 1995.
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