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24. The price elasticity estimates -0.4 to -0.5 are inconsistent with

claims that the cellular carriers in each MSA are behaving like a "shared

monopoly". Basic theory in economics states that a monopolist always finds it

to be profit maximizing to raise price until the price elasticity exceeds 1.0

(in magnitude). Here the magnitude of the price elasticity estimate between

0.40 and 0.50 is far different than 1.0. Indeed, a t test rejects the

hypothesis that the price elasticity could be as high as 1.0 (t statistic

3.87). Thus, the demand equation estimates demonstrate that the cellular

duopolists are not setting prices consistent with monopoly behavior.

25. Another interesting result arises from the regression results in

Appendix 4. Note that the effect of regulation is to lead to lower cellular

demand by 16.1% (t statistic 2.5). Thus states like California which restrict

the terms of long term contracts, restrict the terms of special company

specific contracts, and restrict the terms of promotions cause cellular demand

to be lower, even after holding population and cellular price constant. Given

the scarcity and economic value of the spectrum used for cellular, this added

negative effect of regulation harms consumers and leads to less use of the

spectrum than in unregulated states.

IV. Conclusion

26. Prices are higher in large MSAs which are regulated. Price

decreases are lower in large MSAs which are regulated. Penetration is lower

in large MSAs which are regulated. Demand for cellular is decreased in large

MSAs which are regulated because of higher prices. Demand for cellular is

decreased in large MSAs, even beyond the price effect, because of other

restrictions on cellular promotions and contracts. All of these effects

demonstrate that cellular regulations harms consumers. Yet the goal of

regulation should be to help consumers. Thus, it is time the FCC pre-empted

regulation and stopped state regulators in California, New York and other
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states from causing further harm to cellular customers.
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Appendix 1

1994 Price Regression for Top 30 Cellular Markets
Left hand Side Variable: Log of Price < 1

Variable Estimate Standard Error

Intercept 0.539 2.052

Log of Income < 2 0.203 0.236

Log of Population < 3 -0.029 0.052

Log of Commute Time < 4 0.624 0.266

Regulation 0.150 0.052

Number of Observations

Standard Error of Regression

R Squared

58

0.148

0.396

Notes: 1> Minimum monthly bill is based on 128 minutes of peak calling and 32 minutes of off-peak calling.
2> Log of per capita personal income. Source: Survey of Current Business, April 1992.
3> Log of population. Source: 1992 Statistical Abstract.
4> Mean commute time from home to work. Source: 1990 U.S. Census, Tape File 3c.



Appendix 2

1989-93 Price Regression for Top 30 Cellular Markets
Left hand Side Variable: Log of Price at 160 MOU < 1

variable Estimate Standard Error

Intercept 2.549 1.150

Log of Income <2 0.075 0.143

Log of Population < 3 0.050 0.030

Log of Commute Time <4 0.091 0.170

Regulation 0.142 0.029

Year 89 0.173 0.041

Year 90 0.127 0.036

Year 91 0.075 0.034

Year 92 0.039 0.033

Number of Observations

Standard Error of Regression

R Squared

198

0.152

0.367

Notes: 1> Minimum monthly bill is based on 128 minutes of peale calling and 32 minutes of off-peak calling.
2> Log of per capita personal income. Source: NPA Data Services, Inc., April 1994.
3> Log of population. Source: NPA Data Services, Inc., April 1994.
4> Mean commute time from home to work. Source: 1990 U.S. Census, Tape File 3c.



Appendix 2 (continued)

1989-'3 Price Reansion for Top 30 Cellular Markets
Left hand Side Variable: Log of Price at 250 MOU < 1

Variable Estimate Standard Error

Intercept 1.027 0.918

Log of Income <2 0.256 0.114

Log of Population < 3 0.048 0.024

Log of Commute Time <4 0.129 0.136

Regulation 0.150 0.023

Year 89 0.159 0.033

Year 90 0.122 0.029

Year 91 0.070 0.027

Year 92 0.040 0.027

Number of Observations

Standard Error of Regression

R Squared

198

0.121

0.543

Notes: 1> Minimum monthly bill is based on 200 minutes of peak calling and SO minutes of off-peak calling.
2> Log of per capita personal income. Source: NPA Data Services, Inc., April 1994.
3> Log of population. Source: NPA Data Services, Inc., April 1994.
4> Mean commute time from home to work. Source: 1990 U.S. Census, Tape File 3c.



Appendix 2 (continued)

1989-93 Price Regression for Top 30 Cellular Markets
Left hand Side Variable: Log of Price at 30 MOU < 1

Variable Estimate Standard Error

Intercept 4.701 1.752

Log of Income <2 -0.278 0.217

Log of Population < 3 0.027 0.046

Log of Commute Time <4 0.257 0.259

Regulation 0.184 0.044

Year 89 0.102 0.062

Year 90 0.082 0.055

Year 91 0.072 0.051

Year 92 0.063 0.051

Number of Observations

Standard Error of Regression

R Squared

198

0.232

0.165

Notes: 1> Minimum monthly bill is based on 24 minutes of peak calling and 6 minutes of off-peak calling.
2> Log of per capita perlOnai income. Source: NPA Data Services, Inc., April 1994.
3> Log of popUlation. Source: NPA Data Services, Inc., April 1994.
4> Mean commute time from home to work. Source: 1990 U.S. Census, Tape File 3c.



Appendix 3

1989-93 Price Rearession for RSA Cellular Markets
Left hand Side Variable: Log of Price at 160 MOU < 1

Variable Estimate Standard Error

Intercept 4.341 0.411

Log of Income <2 -0.023 0.044

Log of Population <3 -0.066 0.010

Regulation 0.186 0.023

Year 89 0.267 0.048

Year 90 0.289 0.024

Year 91 0.193 0.019

Year 92 0.059 0.018

Number of Observations

Standard Error of Regression

R Squared

577

0.169

0.356

Notes: 1> Minimum monthly bill is bued on 128 minutes of peak calling and 32 minutes of off-peak calling.
2> Log of per capita personal income. Source: NPA Data Services, Inc., April 1994.
3> Log of population. Source: NPA Data Services, Inc., April 1994.



Appendix 3 (continued)

1989-93 Price Regression for RSA Cellular Markets
Left hand Side Variable: Log of Price at 250 MOU < 1

Variable Estimate Standard Error

Intercept 4.137 0.417

Log of Income <2 0.025 0.045

Log of Population < 3 -0.049 0.010

Regulation 0.159 0.024

Year 89 0.291 0.047

Year 90 0.329 0.024

Year 91 0.191 0.019

Year 92 0.058 0.018

Number of Observations

Standard Error of Regression

R Squared

578

0.172

0.359

Notes: 1> Minimum monthly bill is based on 200 minutes of peak calling and 50 minutes of off-peak calling.
2> Log of per capita personal income. Source: NPA Data Services, Inc., April 1994.
3> Log of population. Source: NPA Data Services, Inc., April 1994.



Appendix 3 (continued)

1989-'3 Price Regression for RSA Cellular Markets
Left hand Side Variable: Log of Price at 30 MOU < 1

Variable Estimate Standard Error

Intercept 3.524 0.530

Log of Income <2 -0.068 0.057

Log of Population < 3 0.012 0.012

Regulation 0.124 0.030

Year 89 0.122 0.061

Year 90 0.256 0.031

Year 91 0.170 0.025

Year 92 0.086 0.023

Number of Observations

Standard Error of Regression

R Squared

577

0.218

0.160

Notes: 1> Minimum monthly bill is based on 24 minutes of peak calling and 6 minutes of off-peak calling.
2> Log of per capita personal income. Source: NPA Data Services, Inc., April 1994.
3> Log of population. Source: NPA Data Services, Inc., April 1994.



Appendix 4

1989-93 Demand Rearession for Top 30 Cellular Markets
Left hand Side Variable: Log of Subscribers

Variable Estimate Standard Error

Intercept 0.851 2.528

Log of Price < 1 -0.402 0.155

Log of Income < 2 0.188 0.309

Log of Population < 3 0.949 0.065

Log of Commute Time <4 0.958 0.363

Regulation -0.161 0.067

Year 89 -1.225 0.092

Year 90 -0.807 0.080

Year 91 -0.552 0.072

Year 92 -0.308 0.071

Number of Observations

Standard Error of Regression

R Squared

196

0.322

0.982

Notes: 1> Minimum monthly bill is based on 128 minutes of peak calling and 32 minutes of off-peak calling.
2> Log of per capita personal income. Source: NPA Data Services, Inc., April 1994.
3> Log of population. Source: NPA Data Services, Inc., April 1994.
4> Mean commute time from home to work. Source: 1990 U.S. Census, Tape File 3c.



Appendix 4 (continued)

1989-93 Demand IDstnunental Variable Rep-esslon for Top 30 Cellular Markets < 1
Left hand Side Variable: Log of Subscribers

Variable Estimate Standard Error

Intercept 1.094 2.531

Log of Price <2 -0.500 0.172

Log of Income <3 0.196 0.309

Log of Population <4 0.954 0.065

Log of Commute Time <5 0.965 0.363

Regulation -0.147 0.068

Year 89 -1.209 0.093

Year 90 -0.795 0.080

Year 91 -0.545 0.073

Year 92 -0.304 0.071

Number of Observations

Standard Error of Regression

Hausman Specification Test (x2t)

196

0.321

1.73

Notes: 1> Instrumental variables include average price across other Top 30 MSAs, per capita income,
population, commute time, and indicator variables for regulation and years.

2> Minimum monthly bill is based on 128 minutes of peak calling and 32 minutes of off-peak calling.
3> Log of per capita peraonaJ income. Source: NPA Data Services, Inc., April 1994.
4> Log of population. Source: NPA Data Services, Inc., April 1994.
5> Mean commute time from home to work. Source: 1990 U.S. Census, Tape File 3c.
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Th. p.rforalnc. of th. c.llular Indultry

,roa its beginning, th. busin.s. of supplying cellular

telephone communications has been characterized by rapidly

increasing volume, d.clining price., expanded service offerings,

and significant technological change.

The volume of cellular services can be measured eiener by the

number of subscr ibers or by the minutes of a irt ime used. The

number of c.llular telephone subscrib.rs had grown from only 91,600

in January 1985 to an estimated 8.8 million by June 1992. Growth

has continued to b. rapid, with the numb.r of cellular subscribers

increasing by 46 p.rc.nt during the 12 monthl .nding June 1991 and

by 39 perc.nt in the 12 months .nding Jun. f992. 1 The number of

cellular subscrib.rs is projected to b. 19 million by 1995 and 38

million by 2001. 2 Growth in c.llular airtime also has been

substantial, although it ha. b••n slow.r than the growth in the

number of subscrib.rs b.caus. lat.r sUbscrib.rs have tended to use

the s.rvic. l.s, int.nsiv.ly than .arli.r adopters. This change

reflects the incr.as.d importanc. of r.sid.ntial us.rs of cellular

tel.phones relative to busin.ss us.rs.

lC.llular T.leco_unication, Indu'try Association, Industry
pIta 1yryWf, Jun. 30, 1992, p. 1. Th. growth in volum. that has
occurred baa far .xceed.d .xp.ctationa. Wh.n co...rcial c.llular
s.rvic. becJan in the United s.ta~, in 1983, th.-pot.ntial d.mand in
the y.ar 2000 vaa thought to be betw••n on. and two million
IUb,crib.rl; I" Cooper, , Lybrand, TMMAlMicIl Ching. and the
e.llular T.l.cqeeynicationl Indultry (Mov.aber 1991), p. 15.

lLind.n Corporation, Cellular "'bark T.chnology. End Os.r
Rtq»ir•••ntl. a04 Cqapttition to the X'lr 2001, 1991, p. 244.
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contributinq to this incr.asinq volume has been a steady

d.cline in the costs ot owning and using c.llular telephones. For

example, the nominal price for 250 minutes of prime airtime usage

per month across the ten largest cellular service areas had, in

1989, declined by 19 percent from the inception of commercial

cellular service in 1983. Even with a slight increase in carrier

charg.s estimated for 1991 and 1992, the unweighted average of the

lowest published rate for access and 250 minutes of usage during

prime tim. in these ten service areas was only 85 percent of its

1983 level. Wh.n adjusted for intlation, the average of these

rates in the ten largest c.llular s.rvice areas in 1991 was only 62

percent ot its 1983 level.]

Th. monthly cost of a mobil. cellular t.l.phone has declined

by ev.n more than carrier charg.s, trom $79 in 1983 to $7 in 1991.

Ourinq the same tim., the quality ot mobil. t.l.phon. service was

also .nhanc.d by improv.m.nts in tunctions and features. When

adjust.d tor intlation, the total cost of owninq and using a

c.llular tel.phone in 1991 was only 44 percent of its cost in

1983. •

C.llular subscrib.rs have b.n.fitt.d not only from falling

prices but also tro. the continually .xpanding vari.ty of services

ottered by cellular operators. only tiv. y.ars aqo, there were no

lOata are tro. Herschei Sbosteck Associa~e., Ltd., Cellular
Mark.t For,cllts. Dati Flash, Septe.ber 1992.

·Olta are tro. Shost.ck, gJl. W., and .easur. the "driv. away"
price of a s1nqle mobil. telephone, includinq ant.nna,
installation, and tirst-year maintenance.
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value-added cellular services. Today, cellular providers offer a

number ot intormation services as well as features such as VOlce

mail, call forwarding, and call waiting. There have been major

advances in data transmission as well, including portable facsimile

and wireless transmission for laptop computers. New services

continue to be developed. For example, cellular telephones now are

being used to verify credit cards and to transmit information to

and from remote locations in computerized monitoring and repor~ing

systems.

Technological advances in recent years also have enabled

cellular systems to expand their capacity. Several capac i ty-

increasing innovations have occurred in the conventional or analog

cellular technology, such as adjusted power output, antenna

tilting, dynamic channel assignment, and cell repeaters and

umbrella (underlay/overlay).s

Notwithstanding the continuing improvements in analog-based

cellular systems, even more dramatic advances are expected from the

turther develop.ent and application ot digital technology.

Virtually all cellular switches made today are digital, and the

shift to this technology is expected to occur in base station

radios and subscriber telephones during the 1990s. 6

-'H. Shosteck, "The question marks over PCNs," Mobile Europe,
January 1991, no pagination.

·Coopers , Lybrand, 2;. ~., pp. 59-60.
period, cellular phones will be dual mode,
digital and analog systems.

J

During a transition
adaptable to both



Th' conv.rsion to diqital t.chnoloqy, d.Spite the substantial

inv.stm.nt r.quir.d, promises to yield even qreater increases in

syst.m capacity and lower av.raq. costs for cellular operators.

For exampl., the capacity of bas. stations will at least triple

initially. In addition, diqital t.chnoloqy will permit new

services to be provided.'

Competition in the Supply of C.llular S.rvices

This performance of the cellular service industry is the kind

that .conomists associat. with a younq industry driven by market

forc.s and dev.lopinq in a comp.titiv. cont.xt,' and it has

occurr.d without the industry's havinq a comp.titive structure, as

.conomists d.fin. that term. 9 Th. FCC has det.rmined that the

c.llular s.rvic. busin.ss should b. a structural duopoly: only two

faciliti.s-bas.d suppli.rs, on. wir.lin. carri.r and one

nonwir.lin. carri.r, are p.rmitt.d to op.rat. in a s.rvice area,

with additional faciliti.s-bas.d .ntry barr.d. Economists have

r.coqniz.d, how.v.r, that the b.havior of firms and the p.rformance

ot an industry can approximate the comp.titiv. outcom••ven if the

'Ibid., p. 60.

~il. this record ot p.rforaanc. is consist.nt with a
coap.titiv. indu.try, it do.. not prove that the industry is
n.c••••rily ca.petitiv., sine••v.n a aonopolist tacinq conditions
ot incr•••ing ....nd and reduc.d co.t. is lik.ly to .arn qr.ater
protits by loverinq pric., .xpan.inq output, an~m&kinq innovations
in products and ..thods ot production.

'Economists call a mark.t structur. coapetitiv. wh.n .ntry is
.asy, tiras are nua.rous, and no tira has a larq. mark.t shar.. As
w. point out in the t.xt, the gerfprvDC' ot a mark.t can b.
coap.titiv••v.n it its structur. is not.

4


