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Introductionl

This paper surveys the post-divestiture trend of service
quality in the public telephone network and proposes an
incentive-based system for assuring such service quality, while
providing greater flexibility to telephone companies in reaching
high quality standards. The approach could be part of a price
formula involving inflation and productivity; it could also be
applied under different regulatory arrangements.

The importance of understanding and measuring the quality of
telecommunication services has grown with the turn towards price
formulas and incentive forms of regulation and away from pure
rate of return systems. A price-based regulatory mechanism
provides incentives to cut cost, which is good up to a point, but
may also lead to undesirable corner-cutting. Any price-based
requlation, including a moratorium approach such as New York's,
is relevant only in reference to some quality measure.

Otherwise, where competition is inadequate, a hidden price
increase could be imposed through quality deterioration, or
improvements may be forsaken because no financial reward for them
is forthcoming.

For a long time, service quality was a subject discussed in
the context of the AT&T divestiture. It was greatly feared that

a more competitive and decentralized environment would lead to

I am grateful for comments by Tom Aust, Marge Baker,
Allan Bausback, Sandy Berg, Frank Herbert, Richard
Marshall, Dan Rosenblum, Lisa Rosenblum, Roger Sutliff,
Yog Varma, and Robert Whitaker.
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serious service degradation because the local exchange companies
would be starved for investment funds. But though many people
still firmly believe that these fears have become a reality,

2 Section II of

there is little evidence to support this view.
this discussion provides information on the trend of a quality.

The absence of divestiture-induced calamities does not prove
that there should be no concern, nor does attention to quality
imply that it has deteriorated. But the absence of a proper
incentive structure in a new regulatory system could lead, over
time, to a gentle slide and the aggregation of deficiencies.
These can, at some point, accelerate; the experience of telephone
service problems in New York City in the early 1970s is a lesson
worth remembering. So is the deterioration of the New York
subway system. Much better than overcoming crises in the future
would be to institute a rational system today that would reward
quality, discourage decline, and permit reasoned managerial
planning.

The paper, in its Part III, proposes such a mechanism that

could be integrated in a more general price-cap formula, and

On the other hand, in a transmission sequence of
multiple carriers, a signal guality will not normally
be better than the "weakest link." Hence, a bottleneck
carrier with inferior quality could obviate the efforts
of the carriers for higher quality, especially if they
compete with each other. Thus, through "quality-
matching," overall quality would ilec’ine. This would
not be the case in a monopoly system with end-to-end
responsibility, because a sequential upgrade of quality
in the various network element would make more sense.
This is a long-term problem that may not be reflected
in the data.



indeed could be one of the conditions for the approval of such a
formula. Iﬁ can also be part of other regulatory mechanisms.
Before moving to the proposal itself, the context will be
set by discussing the conceptual difficulties of dealing with
quality (Part I), and providing empirical evidence for the

experience of the post-divestiture years (Part II).



I. The Qualit vagmire: Definitional Dilemma and

Measuring Morass

On first impression, measuring the quality of telephone
service seems to be a straightforward empirical question. Upon
closer inspection, however, the issue quickly reveals itself as
quite complex. The difficulties start with the basic definition.
The term "quality’ has many dimensions: reliability, accuracy,
security, simplicity, flexibility, speed,3 availability,
responsiveness, courtesy -- to name but the most obvious. It
also covers many sub-systems, such as transmission, exchanges,
directory service, billing & collection, repair, technical
support, coin telephones, etc. There are also measuring
problems. Some of the quality dimensions can be measured
directly and objectively; others only indirectly; still others
require subjective assessments that may well change over time.

On the positive side, quality is one issue whose analysis 1is
not stymied by a scarcity of data, at least not on the supply
side. To the contrary. Fo- their own operational use, the Bell
Operating Companies routinely collect well over one hundred
service measurements. The costs of these measurements 1s part of

operations and difficult to identify, but has been estimated as

3 John S. Richters and Charles A. Dvorak, "A Framework
for Defining the Quality of Communications Services,”
IEEE Communications Magazine, pp. 24-35, Oct. 1988.




high as several hundred million dollars per year.4 On the other
hand, inforﬁation about the demand side -- price-quality
valuation and tradeoffs by endusers -- is limited.

But the main problem is not data but the conceptual ability
to handle it, and of linking it to broader regulatory policy.

A literature survey on the subject of telecommunications
modernization by the telecommunications expert of the state
regulatory commissions’ think tank NRRI includes in a twenty-
three page bibliography no citation on service quality,
indicating the absence of policy analysis.5 There is, of course,
in-house work by telcos, but most is not publicly available, and
the work is of a traffic-engineering or operations research type
with little regulatory reference.b

Part of the problem is that economic analysis doeé not

provide unambiguous answers on what to expect to happen to

quality -- whatever socially optimal quality is -- as regulatory
4 Robert M. Gryb, "The Effects of the Divestiture on
Nationwide Telephone Service Quality," in Barry Cole,
(Ed.), Columbia University Center for

Telecommunications & Information Studies, Divestiture
Five Years Later, Columbia University Press,
forthcoming.

3 Raymond W. Lawton, "Telecommunications Modernization:
Issues and Approaches for Regulators,"” National
Requlatory Research Institute Report 87-14, 1988.

6 See Thomas E. Buzas, John G. Lynch, Jr., and Sanford V.
Berg, "Regulatory Measurement and Evaluation of
Telephone Service Quality," August 4, 1989, unpublished
manuscript. This paper is an excellent treatment of
the subject.



restrictions are being reduced. 'Economists now have at their
disposal a Qell-developed body of analysis dealing with price and
quality behavior in various market structures, but they have no
comparable body of analysis relating to the qualitative and
alterable attributes of products that consumers value."’ This
has led to disagreement even on basic points. Starting with
Wicksell (1934) and Chamberlin (1948), the literature held that a
monopolist would provide quality lower to a competitive industry
with similar cost conditions.8 But this thinking was challenged

by swan® and then Levhari and pelesl0 who found market structure

7 Eytan Sheshinski, "Price Quality and Quantity
Regulation in Monopoly Situations," Economica, 43, PP.
127-137, (1976).

8 Edward H. Chamberlin, "The Theory of Monopolistic
Competition, Cambridge, Mass.: HYarvard University
Press, (1948).

Robert Dorfman and Peter O. Steiner, "Optimal
advertising and optimal gquality," American Economic
Review, 44, pp. 826-836, (1954).

James N. Rosse, "Product quality and regulatory
constraint," Research Center in Economic Growth,
Memorandum No. 137, Stanford University, (1972).

John C. Panzar, “Regulation, service quality, and
market performance: a model of airline rivalry,"
Research Center in Economic Growth, Memorandum No. 184,
Stanford University, (1975).

Spence, for example, finds in a monopoly situation a
market failure in quality terms and departure from
social optimum.

Michael A. Spence, "Monopoly, Quality, and Regulation,”
Bell Journal of Economics, Vol. 6, No. 2, pp. 417-429,
Autumn, (1975).

Peter L. Swan, "Market Structure and Technological
Progress: The Influence of Monopoly on Product
Innovation," Quarterly Journal of Economics, 84, pp.
627-638, November 1970.




to have no impact on gquality. This non-intuitive result was
first viewed as depending on seven strict assumptions, but
subsequent workll showed that several of them could be relaxed.
Swan's argument still holds under certain conditions, including
constant returns to scale. "A monopoly offers the same product
as a competitive industry; its only sin is to charge more." 12
The implications is that regulation, by lowering rates, may also
lower quality.

But this, too, is disputed. Some authors found that price
regulation or a maximum price ceiling may actually improve
quality.13 For example, an unrequlated monopolist would set
quality specially low for those users who hold weak preference
for quality in order to be able to charge an extra premium to

users with a high quality preference. If a price cap is set on

the latter price, the lower quality of the option will rise. But

10 David Levhari and Yoram Peles, "Market structure,
quality and durability, Bell Journal of Economics and
Management Science, 4, pp. 235-248, (1973).

11 Richard Schmalensee, "Market Structure, Durability, and
Quality: A Selective Survey, Economic Inguiry, Vol.
XVII, pp. 177-196, April 1979.

12 Levhari & Peles, op. cit.,
Swan, op. cit.

13 Richard Schmalensee, "Regulation and the Durability of
Goods," Bell Journal of Economics and Management
Science, Vol. 1, pp. 54-64, Spring (1970).

David Besanko, Shabtai Donnenfeld and Lawrence J.
White, "The Multiporoduct Firm, Quality Choice, and
Regulation," Journal of Industrial Economics, vol.
XXXVI, pp. 411-429, June 1988.




other analyées found that under certain conditions price
regulation lowers quality.14

The only thing these studies seem to agreé on is to treat
quality as a one-dimensional variable for analytical
convenience. For regulation, however, such simplification does
not work. Thus, the economic literature is of only limited help.

Taking instead an empirical look at the marketplace, it is
plain that liberalization of entry and competition has led in
recent years to manifestations of rivalry in quality.15 For
example, AT&T’'s 1989 advertising includes claims that MCI's fax
network leads to 87% more unreadable pages than if AT&T had been
chosen. US Sprint, similarly, stressed the signal quality of its
all-fiber network that lets the user "hear a pin drop,” until
they were challenged on the accuracy of tnhat claim. But it
should be noted that user choice need not necessarily be used to
select higher quality. Given the option, many customers could
well select lower technical quality if the price is right. Some
users prefer a jalopy to a Cadillac.

Furthermore, the advantages of competition may be partly or
fully offset by reducing overall economies of scale and scope,

and by adding technical incompatibilities and planning problems

14 Richard E. Kihlstrom and David Levhari, "Quality,
Regulation and Efficiency,” Kyklos, Vol. 30, Fasc. 2,
pp. 214-234, (1977).

15 One should also note that there has been some quality
rivalry even in a monopoly system through internal
performance competition among corporate managers and
sub-units.
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-- between different networks, between networks and customer
equipment, énd between equipment types. And while these
arguments have lost weight by some self-serving use in the past,
they cannot be ignored.

The quality question gets further tangled in the issue of
overcapitalization. In the United States, under the rate of
return regime, it was alleged that regulated utilities had
incentives to overcapitalize and to gold-plate, because they
arguably could obtain an assured return, in contrast to, e.g.,
expenses on labor. This distortion is known as the Averch-
Johnson effect. A more competitive regime may well reduce this
overcapitalization and lead to an economically more efficient,
but lower-quality system.16 Is this necessarily bad?

Another problem is that customer sovsreignty may lead to
technical solutions that improve some features, while reducing
others, with an indeterminate impact on overall quality. For
example, a private ATM (asynchronous transfer mode) network
provides control and flexibility, but can also cause
transmission impairments, such as speech clipping, clicking, and

echoes due to packet discarding, misdelivery, and congestion

16 Assuming, as most economists do, that quality is
capital-intensive. If it is labor-intensive, the
opposite would be the case. It should be pointed out
that in the author'’s view, many quality dimensions are
in the process of becoming labor-intensive rather than
capital-intensive.
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delay.17 From the perspective of a user of this network, overall
quality may:have declined, since the advantages are reaped by
other parts of the organization.

To complicate things still further, it is important to
recognize that quality to users is not a static concept but a
relation between performance and requirements. Since the latter
are shifting, what constitutes good quality is a moving target.
Wwhat was good enough yesterday may not be enough today, and not
just because we tend to take past luxuries soon for granted, but
also because past standards move from being merely convenient to
being vital. Society depends more and more on the availability
of telephone service. An example:

In 1988, fire destroyed an Illinois Bell telephone exchange
in the Chicago suburb of Hinsdale. As a ~asult, communications
between regional air traffic controllers and O'Hare Airport, the
nation’s largest, were closed down, as were hotel and airlines
reservation centers, mail order sales facilities, and the
national reservation system for 12,500 florists -- on Mother'’s
Day.18

Similarly, one-third of regional Illinois automated bank

teller machines ceased to function, and hundreds of financial

17 Kenzo Takahashi, "Transmission Quality of Evolving
Telephone Services," IEEE Communications Magazine, PP-.
17-23, Oct. 1988.

18 Ellen G. Block and Henry D. Levine, "Protecting the
Last Mile: The Quest for a Robust Local Exchange
Network, Telematics, October 1988, pp. 9 & 10,
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institutioné.had serious problems in their electronic transfers,
with some having to resort to cellular phones operated by the
Federal Reserve from a van on a classified and shifting street
corner. It took several months to fully restore service at
Hinsdale.

A similar demonstration of vulnerability occurred when, in
1985, a computer breakdown at the Bank of New York, lasting less
than a day, caused a cash deficit that required the bank to
borrow $24 billion overnight from the Federal Reserve Bank.!?
One can imagine the impact of a more extended breakdown lasting
longer and affecting other institutions, as would be the case if
telecommunications were to fail.

Vulnerability has also been added by fiber optic
transmission. True, fiber optics are more weather resistant.
But they carry much more traffic and are much harder to repair,
so that the failure of such a high-capacity system is potentially
more disastrous than that of microwave and coaxial systems.20

By becoming increasingly dependent on high-tech
communications flows, advanced societies also put themselves at
risk. In consequence, demands on several dimensions of service

quality increase because failure becomes unacceptable.

19 Letter from Henry D. Levine to Richard Hesser, New York
PSC, November 23, 1988, re: Central Office
Redundancy/Security and PBX Rate Stabilization.

20 Jonathan M. Kraushaar, Fiber Deployment Update, End of

Year 1988, Industry Analysis Division - Common Carrier
Bureau, Federal Communications Commission.
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II. Quality: An Empirical Look at the Post-Divestiture

Trend -

A. A Lost Golden Age?

We can now move to the second section of this discussion and
deal with an empirical quesiton: Has service improved or
declined in the US in recent years? An important observation at
the outset is that, contrary to the nostalgia for the Bell
monopoly, there never was a golden age of quality. 1In the late
1960s and early 1970s, several major cities experienced serious
service problems. For example, the State’s major local exchange
carrier New York Telephone’s service quality declined, largely
due to conservative demand forecasting by AT&T’s headquarters,
maintenance problems, and skills shortages.21 The New York
Times, in an editorial in August 1969, ca.led telephone service
"miserable," "wretched," and "the worst in the memory of older
New Yorkers..." Graph 1 shows a major peak in consumer
complaints at that time (preceding much of deregulation, and
suggesting that there was a fertile ground for the entry of new
service and equipment providers). Notice, too, that the number
of complaints has held steady in the past decade of deregulation
and divestiture, despite the slightly and steadily increasing

number of subscribers.

21 Richard Stannard, "Integrating Quality of Service

Standards with Incentive Regulation,” New York PSC,
speech given to the Naruc Regulatory Workshop, Michigan
State University, August 1989.
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GRAPH 1

PSC CONSUMER COMPLAINTS
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The first beneficiary of the quality crisis of the early 70s
was the New;York State PSC itself, whose telecommunications
staff was almost gquadrupled by Gov. Rockefeller from an
inadequate 25 to 95.22

one of the early things the new staff did was to develop
telephone service standards, at the time (1972) probably the
nation’s strictest, and criticized as such by the telephone
industry.

Also instituted was an exemplary monitoring system which
created incentive for better service to avoid negative publicity,
and established the Basic Service Index (BSI) with customer
rebates of up to 20% (out of telephone companies profits) if
service quality in their central office drops to "weakspot"
levels for three consecutive months or mcre, and not due to
natural disasters. The BSI, the first plan in the US to provide
an automatic link of service deterioration and rates, consists
of numerical scores for exchanges (above about 3,000 lines) for
five (now seven) factors: customer trouble reports; equipment
irregularities; overflows; dial tone speed; and incoming matching
loss,

For all the telcos dire predictions, only about $200,000
were actually rebated to customers during 1972 and ncne since

then, even though the standards were twice tightened and

22 Stannard speech, ibid.
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broadened, most recently in 1989.23

B. Post-Divestiture Quality Trends

1. Federal

This brings us to the present. What has happened in most
recent years? Since telecommunications are regulated by at least
52 different entities, consistent data on national trends in
service performance is difficult to come by. The FCC,
commendably, has collected data since 1985, a highly complex
task.24 These are its broad findings: since divestiture, the
(subjective) satisfaction of large users has greatly increased
(Graph 2), while that of small businesses has risen slightly.
Residential customers’ level of satisfaction has remained
relatively flat, but still high, at 93-94s.

Using more objective technical measurements, the percent of
exchanges meeting FCC standards has been going up. (Graph 3 1is
close to lOO%.)25

Similarly, transmission quality (consisting of signal noise,
balance, loss and distortion) is somewhat improved (Graph 4), and

percent of call completion (network blocking) is slightly up, to

23 Stannard speech, ibid. The 1989 changes actually set
up a different refund mechanism.

24 Jonathan M. Kraushaar, "Report on Quality of Service
for the Bell Operating Companies," Common Carrier
Bureau -- Industry Analysis Division, FCC, March 17,
1989.

25 The graph scale is such that the improvement looks more
dramatic than it actually is.
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GRAPH 4
Chart 3 —— Transmission Quality
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a high 99.1 (Graph 5).

On the other hand, the manpower-intensive on-time completion
of service orders slightly declined for residential users,
decreasing from 98% to about 97% while remaining generally flat
for business users. (Graph 6)

Graph 7 provides the FCC's overall index of service quality.
The measure chosen, however, is extremely simple -- a summary of
the past five factors, more precisely an addition of +1 and -1
for each element that has moved either up or down since 1985.
Overall, the FCC index shows an increase in quality, especially
initially. (Graph 7) And it concludes: "The composite average
index...reveals that typically service is as good or better than
in 1985..."26

2. The States

Most of service quality monitoring has been at the state
level. In quality measurement, several of the states have much
more experience and involvement than the FCC.

Data will be provided for two states whose data collection
is especially strong: a time series for New York, and a cross-
section for Florida.2’

In New York, as can be seen in Graph 8, consumerAtrouble

reports per 100 lines of New York Tel service have largely been

26 Kraushaar, 1989, ibid.

27 New York State PSC, Communications Division, "Quality
of Telephone service - New York Telephone Ccmpany,

First Quarter, 1989."
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GRAPH 8

NEW YORK TEL--STATEWIDE
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flat (at about 4.2) since 1986. They were slightly higher than
in 1985, which was, however, a much better year than 1983 and B84.
(And much lower than the early 1970s; see Graph l.) The number
of lines out of service for over 24 hours has declined, after an
initial increase, to almost its 1984 level, which was lower than
1983. (Graph 9) And we have already seen that complaints to the
pPSC have been flat for New York Tel. (Graph 1)

NY Tel’s own surveys indicate (Graph 10) that its largest
customers today are much happier than immediately after
divestiture and its confusion; that medium-size businesses’ level
of satisfaction has held steady; and that small users'’ "comfort
level" has slightly improved, after an initial gentle slide.
(Graph 11) Aggregate data, however, may mask localized
deterioration. In New York, this was a particular problem in the
City outer boroughs of Brooklyn, Queens and the Bronx. Graph 12
shows how quality declined until 1387, prompting regulatory
intervention and company commitment, which led to guality
improvements to levels superior to those in 1985. Furthermore,
the complaint rate to the PSC is higher for NY Tel (about 1.2/yr.
per 1,000 lines in 1988) than it is for the independent telcos
(the six largest of which range between .3-.6 complaints/year per
1,000 lines for the same period). Also, the trend for these
companies is to a lower complaint rate, while NY Tel’'s is flat.
Furthermore, since rates have been stable in the past two years,
complaints over billing are likely to have dropped off. Thus, a

flat overall complaint rate may include an increase in complaints
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GRAPH 9

NEW YORK TEL--STATEWIDE
% OUT-OF-SERVICE TROUBLES OVER 24 HOURS
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GRAPH 10

NYT SURVEY OF LARGEST BUSINESS CUSTOMERS
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GRAPH 11

NYT CUSTOMER COMFORT LEVEL
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GRAPH 12

NEW YORK TEL-BROOKLYN/QUEENS/BRONX
% MISSED REPAIR APPOINTMENTS (CO. FAULT)
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over quality. There have also been problems in NY Tel’s on-
premises visits, a labor-intensive service. Graph 13 shows a
performance decline in meeting home service calls, especially at
first after divestiture, with some improvement since. Graph 14
shows a similar trend for missed repair appointments.

But with all these qualifications, it appears that quality
has stayed stable and has even slightly improved in several
aspects. The most recent report on service quality to the
Commission (2nd gquarter 1989) shows an overall improving trend
for consumer trouble reports; only four of 654 offices

experienced three-consecutive-months "weakspot” level service in

the lst quarter of 1989. "This result was the best first quarter
result since divestiture..."28

The second state for which good information -- in this case
all cross-section data -- is available is Florida.

Table 15 shows comparative quality measures for long-
distance companies. The 13 long-distance firms tested by the
Florida PSC uniformly perform at a much higher level than the
required 90% call completion rate (1 minus network blocking
probability), with the best performer US Sprint (UTC) at 97.45%,
and the lowest Telecommunication Service Corp, (TGR)Aat 94.11%.
Those with an understanding of Erlangs know that it is much more

difficult to get from 90% to 97% than from 83% to 90%. AT&T, for

all its supposed economies of scale, is ranked only fourth. But

28 New York PSC, Quality of NYT Telephone Service Report,
First Quarter 1989, May 9, 1989.
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GRAPH 13

NEW YORK TEL - STATEWIDE
HELD SERVICE ORDERS
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TABLE 15

‘he Florida Public Service Commission evaluated the qualiry
f service provided by the Long Distance Companies shown
elowinthe Ft. Myers exchange areaduring October 9 through
Yecember 10, 1989. Call completion results compared to
Jommission requirements are shown below:

IXC
ATT

ITT
MCI

MIC

SNT
TET

TGR

TSF
ULG
UTC

wuT

Attempts  Completions % Comps.*
1263 .

1302
1330
1677
1283
1348
1348
1367

1339

1292

1293
1364
1338

1374

1286
1621
1234
1304
1304
1320
1260

1247

1259

1324
1304

1317

* Commission Rule Requires 90%.

97.00
96.69
96.66
96.18
96.73
96.73
96.56
94.10
96.51

97.37

97.06 -
97.45

95.85

Florida Public Service Commission

101 East Gaines Street

Tallahassee, Florida 32399-0866




the differences are really quite small.?9

Table 16 compares transmission performance of the long-
distance companies for noise and loss. (Lower numbers generally
indicate better quality.) AT&T does not perform especially well
by these measures in comparison with some of its competitors.

Another comparison (Table 17) shows billing accuracy.
Interestingly, three companies apparently did not bill for
completed calls. (This may be one explanation for Western
Union’s (WUT) financial problems...)

The Florida PSC also collected comparative data for four
local exchange companies (Table 18 a and b). For dial tone
delay, answer time (operators, directory assistance, etc.),
directory assistance, service availability, etc., the quality of
service was found to be substantially abovs required standards.
For public telephone service, however, it was often below
standards.

The Florida figures do not provide a time trend, but they
show that, whether quality has gotten better or worse, it has
almost always been very high in relation to standards.

3. International

It is also useful to briefly compare the U.S. daﬁaﬁwith
other countries.30

In Great Britain, the establishment of an independenﬁ

23 For a key to the company abbreviations, see Table 17.

30 See more generally Eli M. Noam, "Telecommunications in
Europe," Volumes I and II, forthcoming.
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- Noise on the Lines?

As part of the commission’s evaluation, calls are made
from the central office being evaluated to certain test
numbers. Noise levels are measured and recorded.

IXC Metallio (Impulse) Loss
ATT 17.0 5 2.5
ITT 18.0 0 2.0
MCI 13.0 0 2.0
MIC 12.5 0 2.0
MTD 21.0 3 2.1
SNT 9.5 0 2.
TET 15.0 2 0.5
TGR 13.0 4 2.1
TRI 11.5 1 2.3
TSE 17.5 2 2.0
ULG 12.5 0 2.0
urc. 11.8 0 2.0
WUr 310 1 1.8

® Noise Metallic: Callers can hear this. Lower number is better; usually less
than 20.

** Noise, Impulse; Callers can't bear this but it is detrimental to data
wansmission. Zero by desirable; two is the maximum acceptable level.

ses [neertion Loss: This measurement (s the true level of the received signal

and provides a standardized reference. It should range from two to eight,
ideally six. Lower is stronger but if toe strong, it will howl.

Flo. PSC

TABLE 16



TABLE 17
Toll Timing Accuracy (Direct-Distance Dialing)

Companies & Abbreviations Completed Billed IXc XC

American Telephone & Telegraph (ATAT) 4 0 1 0
Percentage 0.0 1.9 00

United States Transmission Systems, Inc. (ITT) 54 0 0 0
Percentage 0.0 00 0o

MCI Telecommunications Corp. (MCI) 54 0 0 0
Percentage 0.0 00 00

Microtel, Inc. (MIC) 54 0 8 0
Percentage 00 14 8 0.0

Mewomedia Long Distance, Inc. (MTD) 54 0 0 0
Percentage 0.0 0.0 00

SouthernNet Services, Inc. (SNT) 54 0 3 1
Percentage 00 5.6 204

Telus Commumicauions, Inc. (TET) 54 0 0 0
Percentage 0.0 00 0.0

Telecommunicauons Service Corp. (TGR) 54 54 0 0
Perccntage 100.0 0.0 0.0

Transcall America, Inc. (TRI) 54 54 0 0
Percentage 100.0 00 0.0

South Tel, Inc. (TSF) 54 0 3 0
+ Percentage 00 56 00

United Telephone Long Distance, Inc. (ULG) 54 0 0 0
Percentage 00 00 00

U.S. Sprint (UTC) 54 0 0 0
Percentage 0.0 0.0 00

Westem Union Telegraph Co. (WUT) 54 54 0 0
Percentage 100.0 0.0 0.0

* = No Bill Received

Test calls are made using computeri zed tising devices. Mmﬂmi&mmmﬂlmphom\call,mdsimhmmlydimmdmo-dme

Three calls are compleled at each of 18 timed imervals, resulting in & total of 54 test calls.

53

98.14

100

100

46

85.18

100

40

74.07

100

51
9444

100

100

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

disconmect time.
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category

DIAL TONE OELAY -

CALL COMPLETIONS

1)intra-ofe.

2)Inter-ofe.

3)Ees

4)000 $¢. (INtRA-LATA)

$)000 $t.(INtER-LATA)

Americon Telephone & Telegraph
Aliteleo

Americali LDC, Inc.

Deytel, Inc.

Amgricen Pionser Telephone, Inc.
nC! Telecommunications Corp.
metromedia Long Distance
nicrotel, Inc.

$t. Joe Communications, Inc.
South Tel

Southerriiet/Southland (SNT/TEM)
Suncoeast Communications, Inc.
Teius Communications, Inc.

MC of Orlendo

TMC of Southwest Florids

™ME of Tampe Bay

Transcall America, Inc.

United Long Distance Service

U. §. Sprint

U. S. Tronsmission Systems, Inc.
western Telecommunications, Inc.

ANSWER TIME

1) Operator

2) Directory Asst.
3) Repair Serv.

4) Bus, Ofc. (Res)
$) Bus. Ofc. (Bus)

DIRECTORY ASSISTANCE

1) Directory Svc.
2) New Nuwbers
3) muwders in dir.

INTERCEPT SERV.

1) Chenged no.

2) Disconmected serv.
3) Discorvected non:pey
4) Vecation disc

$) Vecant lLevel/no.

INGORRECTLY DIALED CALLS

AVAILABILITY of SERVICE

1) 3-Day primary sve,
2) Appointments

ATTY
ALL
AME
oTL
Exf
14|
LA
nic
SJE
16F
LS
sC!
1€
108
TGR
118
TR
UL
yre
11e
'

ftule
Reql

95.0%

23333
FRE R

90.0%
90.0%
90.C%
80.0%
80.0%

100.0%
100.0%
u/R

90.0%
80.0%
100.0%
80.0%
80.0%

n/

90.0%
95.0%

TABLE 18A

GENERAL SQJTHERN SELL
TELEPHONE TELEPWONE
COMPANY COPANY
MARCH 1988 JULY 1968
100.0% 100.0%
100.0% 100.0%
100.0% ”7.3%
100.0% .3%
99.8% ”»."n
99.5% 9.5%
N/A 9.1%
99.0% 90.4%
97.6% N/A
98.2% .50
98.9% 9.5
78.32 9%.22
98.5% 90.2%
N/A M/A
N/A 96.8X%
98.1% 97.2%
9. 2% N/A
98.6% .7
W/A 99.5%
N/A N/A
98.,3% w/A
90. 7% 86.6X%
W/A N/A
?8.9% 98.°'X
98.9% 93.:
N/A 98. 5%
36.0% 93.9%
96.8% 99.6X
95.3% 91.8%
91.3% 8.7%
92.7% 95.5%
100.0% 100.0%
9. 9% 100.0%
96, 1% 100.0%
100.0% 100.0%
100.0% 100.0%
100.0% 100.0%
100.0% 100.0%
100.0% 100.0%
100.0% 100.0%
100.0% 0%
100.0% 100.0%
- 4 -

CENTRAL

TELEPHONE

COMPANY
SEPTEMBER 1968

100.0%

100.0%
N/A

100.0%

96.0%

96.5%
N/A
/A
N/A
N/A

98.0%
/A

98.8%

98.2%
N/A

98.2%
N/A

98.5%
N/A
N/A
N/A
N/A
N/A

97.3%
N/A
N/A

$7.6%
89.8%
95.8%
93.0%
91.8%

100.0%
9.7
80.0%

96.4%
82.8%
92.3%
NA
100.0%

100.0%

100.0%
100.0%

[SLCARE 4]

TELEPmONt

COMPANY

NOVEMGER 1988

99.

100.
100.
9.
9.

97.

"

0x
(23
8%
%

0%

N/A
N/A
N/A
N/A

96,
9.
96.

™
~
%

/A

97.
96.

%
e}

N/A

94

6%

N/A

9

%

N/A

96.
97.
97.
96.
9S.

8¢.
A%
9%
8.
58.

97
oS

100.
95.
9.

100.
96.
100.

5%
1%
5%

9%

3%

0%

6%
X

0xX
2%
0%

NA

100.

8s.

100.
100.

0%

n .

%
0%



Ccategory -

PUBLIC TELEPNONE SERVICE
1) 1 Pay station per eachange
2) Serviceability
3) Hendicepped/hesring MDa!red
4) Gloss
$) Ooor
6) Level
7) wiring
8) Cleonliness
9) Lights
10) Telephorne no.
11) Neme/Logo
12) tnelosure
13) Dialing inst.
14) Trenemission
15) Oisling
18) Coinm ret. auto
17) Coinm ret. oer.
18) Operstor 1.0. coins
19) Access LO's
20) Ring Back opr.
21) Coin free to Opr.
22) Coin Free/Ret. D.A.
23) Coin Free 911
2¢) Coin Free/Ret. Repair
25) Coin Free/Ret. Bus.Ofc.
Directory
Directory security
Agdress/Location

TOLL TIMING AND BILLING ACCURACY

1) bOO

American Telephone & Telegrapn
Allteleo

Americall LDC, Inc.

Oaytel, Inc.

Americen Piomeer Telepnone,
MC! Telecommmnications Corp.
Metromedie Long Distance
nicrotel, ine.

$t. Joe Communicatiors, Ine.
south Tel
Southerreiet/Southlend (SNT/TEN)
suncosst Coammnications, Inc.
Telius Communications, ine.

™C of Orloendo

™C of Southwest Floride

™C of Tawpe Boy

Trorscell Americs, Inc.

United Long Distance Service

V. 8. sprint

U. $. Trensmission Systems, Inc.
western Telecommunications, Inc.

inc.

2) IMTRA-LATA
3) CrREDIT CARD

&) DIRECTORY ASSISTANCE

AT
ALL
AME
0Ty
Ex¢
MCl
“to
uic
$JE
1SfF
SLS
$C!
TEY
TOR
TGR
178
m™mi
ULG
urte
1Ty

Ryt
Req

100.
100.
100.
N/R
u/R
W/t
u/k
L]
100,
100.
100.
/R
100.
u/r
N/
100.
N/R
N/R
100.
N/R
100,
100.
100.
100.
100.
100.
N/R
10C.

N/R

.
X

0%
0%
0%

0%

0%
0%
0%

ox

0x
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o%
0x
ox
0%
0%
0%

ox

GENERAL
TELEPHONE

COMPANY
RARCH 1988

100.0%
98.6%
37.%%
99.0%

100.0%
99.3%
98.0%

100.0%
96.3%
93.6%

100.0%
o.M

100.0%

100.0%
98.3%
98.6%
98.6%
99.0%
47.5%
98.0%

100.0%

100.0%

100.0%

100.0%

100.0%
95.9%
97.0%
76.6%

. n

ATET 100,0%

98.7x

TABLE 188

SOUTHERN BELL
TELEPHONE
COMPANY
JULY 1988

100.0%
968.8%
58.0%

100.0%

100.0%
%.2%
98.46X

100.0%
98.4%
9.5%

100.0%

100.0%
100.0%
64.7%
W/A
8. 1%
79.6X%
68.5%
87.0%
N/A
64 . 8%

0.0%
N/A
&6. 7%
64 . 8%
/A
N/A
87.0%
N/A
100.0%
100.0%
6. 7X

100.0%

S8T 100,0%

93.8%

CENTRAL
TELEPMONE
COMPANY
SEPTEMBER 1988

100.0%
89.1%
16,9%

100.0%

100.0%

100.0%
91.9%

100.0%
9%.6%
9.6%

100.0%
94.6%
63.5%

100.0%
98.6%
98.6%
97.3%
98.6%
71.6%
91.9%

100.0%

100.0%
98.6%
98.6%
95.9%
7.7
71.6%
82.4%

99.1%

ATET 100.0%

97.6%

UNITED
TELEPwOME
COMPANY
NOVEMBER 1683

100.0%
95. 7%
69.6%
100.0%
100.0%
99.6%
100.0%
100.0%
99.1%
100.0%
98.7%
99.6%
99.1%
99.6%
99.1%
100.0%
98. 7%
95.3%
100.0%
95.6%
99.6%
100.C%
100.0%
100.0%
81.9%
99. 6%
97.8%
100, 0%

98.1%
N/A
N/A
N/A
N/A

100.0%
100.0%

85.2%
N/A

94, 6%

67.8%
M/A

98.2%
N/A
0.0%

/A

0.0%
100.0%
100.0%
100.0%

0.0%

100.0%
ATRT 78.6%

100.0%



regulatory oversight agency revealed the serious service problems
of a telephdhe system with a history of antiquated plant and
traditional management. OFTEL, the regulatory body, received so
many complaints that it considered instituting damage liability
against British Telecom. A BT line averaged a technical problem
every two years, ten times the rate of the Bell companies’ in the
US. Even BT conceded the fault rate to be two to three times
higher than in the Us.31

Table 19 provides a service quality comparison.32 Oof all
telephone calls made to operators in March 1988, 86.7% were
answered by BT within 15 seconds. 1In comparison, New York
Telephone reported that in July 1988 calls to operators were
answered within 4 seconds on average. Of long distance call
attempts, less than 1% of the failures were attributable to New
York Telephone. In contrast, 3.6% of long distance calls failed
because of BT. In the same year, 62.2% of BT telephone orders
were filled within eight working days. There were 0.22 complaint
reports received per telephone. Of those, 74% were cleared up
within five hours and 90.2% within two working days. For NYT,
approximately 92% of telephone orders were filled within 5
business days. There were 0.04 complaints received pér telephone

line, and of these 75-80% were corrected within 24 hours.

31 Hudson, Richard L., 1987, "British Telecom’'s
Modernization Falters," Wall Street Journal, August 27,
1987.

32 Communication to the author, BT and New York

Telephone, 1988.
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TABLE 19

PERFORMANCE COMPARISON

NEW YORK TELEPHONE CO. VS. BRITISH TELECOM

NEW YORK TEL  BRITISH TELECOM
Operator Response average 4 sec. 87% within 15 sec.
Long Distance Blocking <1l% 3.6%
Service Orders Filled 92% within 5 62.2% within 8
business days business days
Complaints to Company/ .04 .22
Line '
Complaints cleared 75-80% within 74% within 5 hours
24 hours 90.2% within 2 days

Source: BT, and Communication to the author by NYT, 1988.



Particular serious problems existed in the UK for coin
telephones.- A 1985 survey by the Daily Mail showed almost 60%
of public telephones out of order at any given time. Oftel
commissioned its own study, which found a still extraordinary
rate of 50%. Over two years of effort aimed at improving this
dismal state produced improvements: at the end of 1987, Oftel
found 23% of public phones out of order, and less than 10% by mid
1988 (Oftel, 1988).33 In 1988, service complaints began to
decline somewhat. Problems remained for directory inquiries (20-
25% failures) complaints handling, and telephone selling.

As a second country, Denmark is described briefly, because
its telecommunications system is similar in structure to that of
the US -- several regional exchange companies and a national
interexchange carrier. But there is no competition and little
deregulation outside of CPE and VANs.

Blockage for Danish test calls declined up to 1983, (Table
20) but increased again thereafter. A comparison with the U.S.
company Southern Bell (Graph 21) shows the Danish blockage
probability to be about 50% higher, and worsening at a faster

rate.

33 Oftel, 1988, "Professor Carlsberg Congratulates BT for

Achieving Call Box Target," Press Release Apr. 20.
OFTEL News, Issue No. 12 Jan. 1989, "Quality of
Service."
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TABLE 20

l\rsgennemsnit for hele landet. Fast driftskontrol. Ikke gennemforte preveopkald i pct.

af forsegte opkald.
Annual average for the whole country. Permanent service quality control Unsuccessful test calls in

per cent of attempted calls.
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GRAPH 21

Call Attempts Blocked

Trend for Southern Bell-Fla & Denmark
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III. An Instituting Integrated System of Quality

Incentives.

We can now move to the next section of this discussion and
discuss a way to integrate quality performance with regulatory
policy.

Is quality regulation necessary? We have found that
quality, on the whole, has not deteriorated. If it ain’t broke,
why fix it? The answer is that quality is presently fairly
strictly regulated in numerous, usually disconnected, and
inflexible ways that make the achievement of overall enduser
satisfaction more costly than need be. Quality is rarely
integrated with economic performance. The traditional approach
reflects a technological rather than econcmic outlook on solving
problems. Ideally, the two would be merged. If regulation
continues to be shifted in many jurisdictions from that of rate
of return to prices, quality performance is under pressures not
experienced in the past. Spence, for example, finds attractive
second-best benefits of rate of return regulation to quality
performance, which presumably would be lost without such
regulation.34 In the local exchange and the distribution plant
where most quality problems occur, alternative user choices do
not yet appear available in most instances to protect quality
through competition.

Furthermore, the network system is non-transparent to

endusers. In a transmission chain of several carriers, which one

34 Spence, op. cit.
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is to be blamed for faulty quality? This difficulty to identify
the culprit-can encourage "free riding" by a carrier to weaken
the quality of its own link. This, in turn, can lead to a
quality downgrading by other carriers, since it may make no
sense to provide quality at a level higher than the weakest link.
Indeed, competitive forces and the absence of an end-to-end
responsibility may reduce quality to that lowest performance
level.

Finally, there may be selective quality deterioration (red-
lining), especially in poor neighborhoods, which must be
identified and dealt with.

One should not assume, a priori, that higher quality is
always better. Under many circumstances it would be best if
several quality options would be available to users at different
prices. User choice would then settle many quality issues.
However, for most services it is not feasible to provide a
"Chinese menu" of quality grades. Furthermore, enduser choice
may impose negative externalities: in an interconnected network,
one subscriber’s low-quality choice negatively affect those who
call her. A’s fax transmission may take twice as long if B
chooses a poor grade of service. Thus, certain basic levels of
quality should be protected, while higher grades should be left
to choice, where technically feasible. The proposal applies to
such basic quality.

On the whole, the data presented in the previous section

indicates that along several dimensions, service quality in the
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past six years following divestiture, has improved in the U.S.
for large users, and has remained basically stable for
residential users. Of course, some of it is due to technology
advances, but so is dereqgulation, and the two are not just
causally linked but are also siblings of each other.

Several other quality variables, however have declined.
And while they appear to be fewer and less significant, such
judgement is subjective to some extent. How then can one
interpret overall service quality? To do so requires us to find
some overall quality measure,35 and this will be done in the

following.36

35 Where economists think about quality they invariably
make it, for mathematical convenience, a single
dimension measure, somehow arrived at. "Assume a
quality scalar." Interestingly, the marketing
literature is more helpful here.

B. Fischhoff, "Setting Standards: A Systematic
Approach to Managing Public Health and Safety Risks,”
Management Science, 30, pp. 823-843, (1984).

J. J. Louviere, "Hierarchical Information Integration:
A New Method for the Design and the Analysis of Complex
Multiattribute Judgement Problems," Advances in

Consumer Research, Vol. II, T. Kinnear (Ed.), Provo,
UT: Association for Consumer Research, (1984).
J. G. Lynch, Jr., "Uniqueness Issues in the

Decompositional Modeling of Multiattribute Overall
Evaluations: A Information Integration Perspective,”
Journal of Marketing Research, 22, pp. 1-19, (1985).

36 This discussion had as a starting point the excellent

paper by Thomas E. Buzas, John G. Lynch, and Sanford
Berg, "Issues in the Measurement of Telephone Service
Quality.," in Barry Cole, (Ed.), Columbia University
Center for Telecommunications & Information Services,
Divesture Five Years Later, Columbia University Press,
in press. But it differs from it in the treatment of
weights, adds the connection of quality to incentives
which the authors do not reach, provides floors and
caps, and an adjustment mechanism for variance.
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One coéld, of course, avoid any summary statistic. But this
only means that any judgement on quality improvement that goes
beyond a single dimension will be implicit and subjective, with
an unavoidable result regulatory informational overload, and
that inconsistent, inefficient, or unfair decisions may result.

To measure quality in an overall fashion and to link
performance with financial rewards and penalties requires the

several steps which follow:

Step 1: Selecting quality dimensions.

We must define which dimensions of service are of interest
to us. These dimensions should be preferably those that can be
objectively and easily measured, which are subject to the
control of the local exchange company, and (to simplify matters),
for which performance standards already have been established.3’
A sample of such dimensions is

1. Dial tone delay
2. Call completion
(a) intra-office
(b) inter-office
(c) extended area service
. Installation lag
Repair service
(a) 24 hour and more restoration
(b) missed appointments
5. Emergency (911) service conduit

o Lo

37 One could also include more subjective variables, such

as company representatives’ responsiveness,
helpfulness, and courtesy. Measures could be obtained
through surveys, and used as the other more technical
variables. This would introduce a non-trivial added
element of procedure and measurement, however.
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6. Public telephones
() functionality
(b) availability
7. Response time
(a) operator
(b) directory assistance
(c) business repair office
8. Directory assistance
(a) search time
(b) update

For purposes of notation, we designate the various quality
criteria by 1i.

Virtually all of these and additional service criteria
already are being collected by telcos as part of their
operations.

It might be argued that a very short list of criteria may
capture the broad trend of quality at greater simplicity.38 The
PSC’s BSI has five (and is aimed now at seven) components.39 But
if an automatic link of quality to financial reward is adopted,
as is proposed below, and if one has a list that is too
abbreviated, companies would concentrate solely on the few listed
criteria and neglect the others. For example, if consumer
complaints are the only criterion of an incentive formula,
quality may be dropped for operator assistance response time or

directory assistance update, since few users would bother to

complain about them. Complaints tend to be caused by a

38 See Tony Newstead, Measuring and Monitoring Quality of
Service, MONICT, Monash University, Melbourne,
Australia 1989, unpublished paper.

39 There are many more PSC standards, but only seven

measures generate the surveillance reports that are

part of the penalty mechanism.
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significantiy deteriorated performance that causes a major
inconvenience. Gradual decline, or inadequate service on small
matters, will not lead to many complaints, even if it affects
millions, while a few hours of service interruption due to a
fallen tree can generate several complaints. Complaints rates
can also be manipulated by organized campaigns.

On the other hand, one can consciously omit certain factors
from the list as a policy decision to leave their quality to
company discretion or to competitive forces.

One should establish separate lists of criteria for
residential service, business service and public coin telephone.
If an automatic link of quality to financial compensation is set,
separated quality accounting would prevent residential users from
potentially having to cross-subsidize quality improvements aimed
at business customers, and vice versa. Quality performance in
coin telephones could be dealt with in a different manner.

Step 2: Define quality standards.

For all or most of the quality criteria, there already exist
expected quality standards in New York.40 we designate them with
S(i). The proposal does not aim to modify these standards.

Ste : Assign weights to gquality performance.

The factors of quality defined in Step 1 are not likely to
have equal importance. Inadequate functioning of a 911 service

is probably a more serious matter than a slow response time of a

40 These have been updated in New York as recently as

1989, and are not likely to require change. Several
outstanding issues are under negotiation.
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business ofﬁice.
One should therefore assign weights to the various quality

factors. More accurately, the weights should be for deviation

from standard, for example, for a 10% and 10% under-performance
for 911 conduit service under control by an LEC, or for a 10% and
20% under-performance in response time for business offices.?!

Assigning weights to performance relative to standards
distinguishes this methodology from weighing factors’ importance
per se. Under the latter scheme, to find the actual quality
score would then require the estimation of a second set of
coefficients that would measure the relative significance of
deviations from a standard, and a multiplication of the two sets
of coefficients. If one omitted that step one would have to
implicitly assume (1) linearity (2) equality of seriousness for
deviations; and (3) symmetry. The present proposal overcomes
these problems by collapsing the two measures into one. It asks,
in effect, "how serious is a 10% deviation (or a 20% deviation,
etc.) from the expected standard for operator response time, " 42
rather than "how important is operator responses.’

How can these weights be found?

There are several possibilities.

41 The weight system can be refined. For example, while
some may be linear (e.g. a 20% shortfall has a score
twice as great as 10%), it can also be more, or less
than that. Furthermore, a 10% under-performance need
not be symmetrical in weight to a 10% over-performance.

42

This is also implicitly the approach of the PSC’'s BSI
system. ’
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1. Rejgaled preference. In a competitive environment, an
analysis of user choices could measure the preference for various
quality dimensions. (Economists term this a hedonic pricing
analysis.) Unfortunately, such user choice is rarely available
to residential customers for local service.

2. User surveys. Users'’ views need be ascertained, because
their perceptions about quality, after all, are the ultimate
test. But most users are not likely to have spent much time
thinking about dial-tone delay, etc., so there is a need for
expert involvement, too.

3. Expert surveys. One study surveyed the views of
employees of the Florida Public Service Commission and of local
telephone companies operating in the State of Florida on the
importance of 38 rules and standards. It found that the most
important dimension received a weight 130 times greater than the
least important. (Table 22)43

Based on the user and expert surveys, and of industry and
outside evidence, a set of weights W(i) for various guality
performance can be established by, e.g., a Delphi-type
convergence process, and by negotiation.44 They can then be
standardized so that their sum equals 1.0.

Once one has set the weights, it is easy to define overall

43 The most important factors were held to be dial tone
delay; the proportion of emergency (911) calls answered
within 10 seconds; completed intra and inter-office
calls; and the completed EAS calls.

44

The PSC's BSI weights were arrived at by negotiation.
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TABLE 22

gxaetr L
EXAMPLE OF COMPRENENSIVE SVALUATION TOR RYPOTRETICAL COMPANY

(A) 142) (CXD)
COMPANRY (8) (C) WELIGHT OF GAIN
CRUIPMIA _ ScORE ____RULE (A-B) 13 CRANGE _ OR L0338
‘) D‘Il Tﬂﬂ. D.l., lOOl 933 Y é 5.0 .0’7 *0.“30
1) Call Completions
Incra-Office 99.92 95x + 4.9 087 40.4733
Inter~Office 99.22 952 + 4,2 084 +0.3528
EAS , 99.92 951 + 4.9 .088 10,2842
Inter-Coupany-000 96.8% 923 + 4.8 041 +0.1968
3) Ansver Tiwe
Oparator 95.7% 902 + 3.7 012 10.0684
Ditectory Asaistance 96.32 90X + 0.3 .003 +0.0313
Repeir Service 79.1%2 902 -10.9 .008 -0.0872
Business Office 66.3% 802 -13.7 .004 -0.0348
4) Directory
Directory 1002 100% " 0.0 038 0.0
Nev Numbers 94.9% 1002 - 3.1 014 | -.0714
$) Intercept Secrvices
Chenged Nuwbavs 1002 90T +10.0 008 +0.0800
Disconnacted 1002 100X 0.0 018 0.0
Vacation Disconnects . 80g% Q.08 ,002 0.0*
Vacant Numbets 100% 1001 0.0 009 0.0
Non-Pay 100 0.0 018 0.04
6) Avellability of Sarvice
3-Day Peimary 8Service 100X 90% +10.0 ,030 40,3000
Appointwents 1002 93X + 5.0 .066 +0.2300
7) 911 Service 952 0.0 A0 0.0
8) Repair Service | o
24-Hour Restorsl 94,12 932 - 0.9 018 ~0.0162
Appointwents 94.62 93% - 0.6 023 -0.0138
Redates 78.6% 100% -21.4 .00) -0.0642
98) Funetioning of Pubdblic Telaphones
Servicability 97.8% 100% - 2.2 07 =0.039¢
Telaphone Numberes 100X 1002 0.0 .013 0.0
Receives Cslls 1002 1002 0.0 L0113 0.0
Dlsl Instructions 100% 1002 9.0 022 0.0
9b) Enclesure of Public Telephones
Hendicapped 1002 1002 0.0 .003 0.0
Clesniineass 100% 9% + 5.0 .002 +0.0100
Lights 96.8% 100% - 1.2 .004 -0.0128
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TABLE 22 cont'd

EXNIBIT 1 (cont'd)

e w: -

9c) Coin Operations
Pre-~-Pay
Coin Return
Coin Frea Access Operator
Coin Prea - 911{
Coin free Diractary
Coin Pras Rapair
Cotn Fres Buminess

9d) Directory Securily

9e¢) Address/Location

Overal) Fvaluarinn =

(A) (D) (C)YX(
COMPANY 4.)) (c) WEIGRT OF CXD GAtN
SCORE.  RULE __ (A-B) 1% CMANOL OR LOSS

100% 1003 0.0 ,009 0.0
9.'61 loox - ‘.‘ -005 ‘0.0070
NA 1002 0.0% 002 0.04
100Y 1002 0.0 .00) 0.0
1002 1002 0.0 .00t 0.0
98.92 too2 - 1.9 .001 «0.0019
09.62 1002 - 0.4 .00t =0,0004
97.12 1002 - 2.9 .002 -0,00%8
99-61 loox - 00‘ 00'1 -0.0060

Base (6.1000) + 00,4850 + 0.473)

+ ... -.0058 - 0.0068

= B8.21)



average quality Q* as the sum of the relative quality
performances Q(i) (actual performance P(i) to standards S(i)),

multiplied by the weight w(i).

Q* = $ Q(i) W(i), where
Q(i) = P(i) - S(i)
S(i)

There is a problem that requires an adjustment of the
weights. Averages may mask some very low performances.

Suppose, for example, that there are three equal-sized exchanges,
and their average quality on dial-tone may be 10 seconds.
However, this may be composed of one exchange enjoying a zero
second wait, while the other is struggling with a very poor 20
second.

One way to deal with this variance is multiply the average
performance for each quality dimension with an adjustment facpor
A(i), which is equal to 1 when there.are no deviations from the
average, and is less than 1 according to the negative deviations
(in %) weighted by the subscribers involved (in $). For example,
a 10, 10, 10 seconds performance gets an adjustment factor of
1 -0=1, while a 5, 10, 15 performance gets an adjustment
factor of 1 - (.33 X .5) = .835.

To eliminate purely random deviations around a mean, one-should
probably drop consideration of the first 10% of deviation.

More formally, the adjustment factor is

30



A(i) =1 ’ 21;(3) [x(ij) - s(i))%3

Where R(j) denotes the percentage of users for a negative
deviation of actual performance X from standards.
Then, adjusted quality is

Q/(i) = [P(i) . A(i)] - S(i)
S(i)

And overall quality Q* is
Qr = EQ/(i) W({i)

Where all standards are met exactly, all P(i) are equal to
S(i), all adjustment factors are A(i) = 1, all Q'(i) are = 0, and
the summary Q* is also zero. Where there is over- or under-
performance, Q* will be positive or negative, respectively.

Step 4: Monitor Quality

With this system we can now measure quality performance of a
company (differentiated for service to residential and business
customers, and public coin telephones). If the company’s score
is zero or positive, it is performiﬁg at the required level or
above.

It is important to recognize the flexibility of this system;
a company may fail one or several quality standards as long as it
made up for this through over-performance in other stahdards.
Instead of insisting on meeting every one of many criteria, one
can add efficiency and flexibility by requiring instead an

overall score. A company would have to meet Q* = 0. (Adjusted

45 To set even higher disincentives against service

variance one could square the deviations (or factor by
another number). '
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for variance.) If it fails to meet some standards, it can offset
this by a higher performance in others.46

If improvements on all dimensions would cost the same,

improvements would first be undertaken for factors with a large
weight, and where performance varies greatly across exchanges or
users. If marginal improvements differ in cost, as seems likely,
a company could calculate the optimum quality improvement
strategy. The results are more quality for the money, and
greater managerial flexibility as each company is free to reach
the overall score in its own way.

There can also be added flexibility for the regulator body:

(a) Some quality dimensions can be taken out of the
aggregation and made an absoluts requirement with no
tradeoff possibility. This may be the case for
dimensions considered vital.

(b) Some gquality dimensions may be deregulated over time
and dropped out of the aggregation, without necessarily
deregulating others.

It may be objected that the aggregation of performance

measures for various dimensions of service is undesirable,
because it reduces the transparency of actual performance to

commissioners, and because it countenances partial service

46 Temporary deterioration due to natural catastrophes or
work stoppages should be factored out. Further
flexibility can be provided by establishing separate
schedules for different companies, based on their
present performance. In that way, a company does not
get specially rewarded for continuing to do what it
already does.

32



deterioratiqn as long as it is offset by improvements. And this
could divert resources for improvement to the wrong uses.

There are several responses. First, the trade-~-cff across
dimensions is based on a weight scheme that would assure that
under-performance in important dimensions of quality would be
very costly to the company. Additionally, one can add
protections by setting floors on the deterioration of any
dimension.47 But the tradeoff mechanism as such would permit
reaching a given level of overall quality at a lower cost to
users, or, similarly, to reach a higher overall quality at a
given cost. Second, there is no need to fear that once overall
quality is at desired levels, regulators will not be interested
in the details. It is the present system that raises an
information problem insofar as the flood cf the unweighted
quality measures cannot be absorbed by regulators.

Aggregating across subscribers48 can be similarly buttressed
by adjustment factors, floors, and exemption from trade-off.
There is plenty of flexibility in the proposed system.

One could, of course, go a different route, that of
requiring the performance of every standard for every customer
and every service. Such a course may appear equitablé,lbut it

can easily lead to less overall quality, and not necessarily to

47 or by permitting no deterioration at all for some key

dimensions
48 Of course, this is the situation today, where
aggregations are typically by exchange, and then in
turn across exchanges, and then by the FCC across
companies.
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more equity.

Most iﬁbortantly, a disaggregated approach cannot be
practicably linked to financial incentives. Or rather, if
several quality dimensions are introduced into the overall price
equation as a purported "disaggregation," in actuality an

aggregation takes place across the common denominator "dollars,”

which permits a carrier to engage in tradeoffs anyway.

Step 5: Linking Quality Performance to Financial Incentives

In an environment of price cap or incentive regulation it is
necessary to link quality performance to financial rewards.
Otherwise, there is pressure for quality short-cuts. Such
linkage was not possible in the past because the multiplicity of
gquality measures precluded an operational way to accomplish such
a linkage, and because rate-of-return regulation put less
pressure on cost-cutting. An exception were the customer rebates
instituted in 1972 in New York that dealt with serious and multi-
period deterioration in an exchange. But after 1973, no refunds
were ever necessary, and the system must be seen as a safety-net
rather than a differentiated instrument.

How can linkage of quality to financial rewards be -
accomplished? Generally, it means that where aggregate
performance Q* > O, there will be added rewards, while there will
be negative rewards for under-performance. We should distinguish
several situations.

1. Rate-of-return regulation.

Here, one could raise (or lower) allowed RoR for the next
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period, or ﬁermit rates to be raised without the extra revenue
being counted against authorized RoR ceilings.

2. Price regulation.

Prices would be affected. If the price formula is such that
price change is based on inflation and productivity, it would
now also include a quality factor. (See below)

3. Hybrid Incentive Systems.

In a hybrid system such as New York's present system, whose
moratorium approach has a price control and a rate-of-return
control element, one could establish the incentive in several
ways, including:

(a.) Raise or lower basic authorized RoR

Incentives would not be effective unless a company performs
above the basic authorized RoR.49 At present, for example, this
incentive would not work for NY Tel.

(b.) Provide a different revenue split beyond the RoR.
Again, this would be only effective above the sharing threshold.
(c.) Accrue a reward or penalty as income, subject to

collection (payment) in rates at the next rate change.

(d.) Raise or lower maximum prices.

The most direct linkage is through prices: where quality is
sub-standard, user prices are cut; where quality is above
standard, they may be raised. This is equitable to ratepayers:

poor service will cost them less than good service, because it is

43 Strictly speaking, a company could be slightly above

the authorized RoR, as long as the added incentive puts
it above that rate.
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not the samé thing. And it is fair to the company, which gets
carrots for quality improvements, and sticks for deterioration.
This is the approach recommended. It can be integrated with a
more general price formula.

As mentioned above, the financial rewards and penalties
should be calculated separately for service to residents,
business users, and public coin telephones, so as to avoid cross-
subsidization.J0 where feasible, one could desegregate quality
and rewards/penalties for specific services, such as for
operator assistance or for repair calls. In most instances,
however, payments are for a bundle of services and do not lend
themselves to a disaggregation of incentives.

Some may object that, while penalties for sub-standard
service make sense, there should be no reward to over-
performance. Companies should deliver the best performance they
can and expect no added incentives. A related objective is that
over-performance is unnecessary, because standards are set just
right. Thus, incentives to do better would be simply an
encouragement to gold-plating. There are several responses:

1. In the absence of direct user choice for quality
options, regulators should help create a trade-off schedule. Two
quotes help make the point.

"Ideally the regulatory authority would manage price-quality

tradeoffs by confronting the firm, on behalf of consumers, with a

50 For coin-telephones, where small price changes are
difficult, rewards and penalties may be instituted

through some form of a more general true-up.
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reaction function that reflects rates of substitution between
price and q&ality on the demand side of the market."d1

"Any regulation scheme which is intended to induce optimal
quality as well as quantity decisions must involve prices which
are sensitive to quality variations."52

2. 1If over-performance beyond standards is not valued at
all, this will be reflected in the weights for such over-
performance. Recall also that there is no need to have a
symmetry of over-performance to under-performance. In other
words, one could value the former only slightly, while attaching
great significance to the latter. Gold-plating could also be
dealt with by setting ceilings for rewards.

3. It is clear that many of the present standards are in no
way an ideal in some absolute sense, but are selected relative to
some notion of realistic attainability. A better performance
would be of value. For example, a standard that 90% of all
service interruptions must be restored within 24 hours is largely
arbitrary and related to actual "realistic” ability to restor
service. Improvements that would lead to a 90% restorations
within 2 hours would certainly be better if technically and

economically feasible. Hence, present standards should not be

viewed as a ceiling.

51 Spence, op. cit., p. 428.

52 gihlstrom, ibid., p. 225. Both Spence and Kihlstrom
point to the data problems.
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4, Thé_one available empirical survey study53 concludes
that experts value an over-performance as much as an under-
performance of similar magnitude.

5. It is short-sighted to be geared only to today’s service
expectations. As technology is advancing and as complexity is
growing, regulators would do well to provide for positive
incentives for quality to move forward. To do otherwise could be
cutting off one’s nose to spite one’'s face.

Importantly, expected quality need not be static. A
Commission could determine that technological trends lead to
quality improvements, and that a company need therefore not be
rewarded for matching the general trend. Similarly, a
commission could pick a quality improvemert it believes to be
necessary, particularly in situations of deterioration.34 This
would be captured by reducing the measure for quality
performance Q* by a trend or target factor T2°.

All this then results in the equation

AT=1I-V+ N (Q* - T), where
AT = Price change I = Inflation
Productivity change =V

N = Incentive factor N

53 Buzas, et al., op. cit., 1989

54 Alternatively, a commission may conclude that there is
gold-plating in some elements, and permit quality
reduction by reducing their standards or reducing
trade-off potential.

35 This trend or target variable could be instead

introduced into the definitions of standards (i).
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Q* = quality performance,
T = trend factor of quality improvement.

Such adjustment can take place within or outside the sharing
price mechanism. If the former is chosen it would halve the
incentive, create a discontinuity, and an asymmetry relative to
under-performance. (Though such asymmetry may actually be
considered desirable.) An alternative is to permit quality-based
price adjustments outside an existing sharing mechanism.

Whichever way is chosen, the main question is at what level
to set the quality incentive factor N. Set too low, there will
be too little positive incentive, and possibly an incentive to
gain by lowering gquality. Set too high, there could be gquality
gold-plating, but also excessive penalties in a low-quality
situation that could lead to still further under-invested. There
may be instances where quality deterioration accompany financial
stress, and where penalties are counter-productive. But such
fundamental problems in a company'’'s viability should not be
dealt with through the quality variable. They require different
responses. Quality must be viewed separately, and settipg N
becomes partly a policy question, based on the extent:of
incentive to quality one wishes to provide, and partly a matter
of experience. The challenge for policy and analysis is to
establish a measure for N which induces optimal quality. Because
there is little experience in this, one should add
predictability by setting floors and ceilings. This would assure

regulators, particularly in an initial phase, that the
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aggregation of quality will not lead to selective deteriorations

that are unacceptable, or to excessive price effects. The model

can flexibly accommodate this. Examples for such protections

are:

(a)

(b)

(¢)

(d)

Once

A ceiling of maximum 1% price increase per year that
are due to quality improvements.56

A ceiling to RoR changes of a certain number of basis
points, perhaps 25 (.25%).

A floor of 2% quality decline in a year or some such
figure for a multi-year period. Beyond that, the
automatic price-reductions would double, for example,
and a company-PSC quality improvement schedule be
established.

An unhitching some quality dimensions from the
aggregate incentive system by setting for them absolute
values that must be reached, regardless of offsets.

For example, if all reliability is valued to an extent
that even a very high weight would not be acceptable as
a trade-off shadow price, it could be set to an
absolute value, and any deviations from it would be
dealt with outside the aggregate incentive mechanism.

the system is established, it should be automatic; this

56

"Excess" quality improvements could also be carried
into other years; one could even contemplate transfers
and trade in quality bonuses across companies, within
some limits. Or one could conceive, once experience is
gained, of bidding mechanisms in which the lowest-cost
qualified bidder to improve the gquality of a service
dimension in non-competitive services is selected.
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reduces uncertainty and encourages long-term planning.37

It must be stressed that these quality incentives and
standards should apply only to those services and rates which are
still being actively regulated. For unregulated services, one
presumes that competition will provide users with adequate
choice. But regulators should still maintain quality reporting
and monitoring for a period after deregulation to ascertain the
working of market forces for that service. Such monitoring may
also lead to public reports that would assist in their choice of
service providers, and it would provide data to ascertain that
regulated services do not cross-subsidize unregulated ones.
Qutlook

Although much of telecommunications regulation may gradually
be on its way out, as long as monopoly botrtlenecks persist,
requlatory commissions will play a role. The quality variable,
as the other side of the coin to price, requires attention,
especially if price regulation is substituted for rate-of-return
controls. It is better to provide the right incentives for
improvements of quality, instead of micro-managing companies’
quality investments and performance along each dimension. These
incentives should be clear and automatic, so that companies can
plan ahead and deploy resources flexibly. And they should
permit regulators to assure a favorable trend of quality

development.

57 Of course, if unusual events such as a major strike
occur, equity calls for reconsideration.

41



P &

N

This p%pposal is meant to contribute to the development of
such a system. The model presented is broad and flexible to
permit the inclusion of many considerations. Clearly, one could
simplify it; comme: :s should indicate which elements of the model
can be simplified without losing the key element of quality

linkage to financial incentives.
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