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The process of developing an individually tailored X-factor would also be contrary to
the Commission’s goal to develop an X-factor based on accessible and verifiable data.
Development of an individually tailored X-factor would likely be administratively complex, and
involve contentious discussions of issues among interested parties. Such a process would not
serve the Commission’s goal of developing a productivity offset based on accessible and

verifiable data.

Assignment of X-factors would also place the Commission in the position of periodically
having to assign each LEC a new productivity factor, which as a practical matter, would
involve something similar to the full panoply of procedures required for a rate-of-return
prescription, see 47 C.F.R. § 65.1 et seq. This process would place inordinate demands on
both the Commission and the industry, particularly as it is likely that parties would petition the
Commission to prescribe a new, higher productivity factor for any LEC perceived to be
exceeding its customized productivity factor. In addition to the administrative burdens, this
process would provide further uncertainty and disincentives for LECs to undertake efficiency
measures, develop advanced telecommunications measures, and invest in network

infrastructure.

This practice of regulating LECs in such a manner that their higher productivity level
and future earnings potential made possible by efficiency measures and network investments
would be taken away as soon as they are achieved, is precisely the result that would be obtained
if the Commission were to retain sharing. Therefore, while mandatory assignment of a carrier
specific X-factor may be seen as a desirable way to eliminate sharing -- inasmuch as a price cap
plan with mandatory assignments would not require the use of sharing as an incentive to select
the highest possible offset -- the Commission cannot avoid the deleterious impact of sharing on

LEC efficiency, new services and investment by assignment of a carrier specific X-factor.
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Issue Se: Under what conditions would it be possible to eliminate the sharing
mechanism from the long-term price cap plan?
Issue 5f: Should the low-end adjustment be eliminated?

Both these issues are addressed by the discussion below. As explained above, the long-
term price cap plan should adopt a rolling average TFP-based industry average X-factor as the
baseline productivity offset. The rolling average aspect of the productivity factor eliminates the
need for a “backstop” mechanism. Most importantly, elimination of sharing is particularly
appropriate under the increasingly competitive conditions of the local exchange market.
USTA’s proposal would provide substantial public interest benefits in the form of increased
efficiencies and network development, decreased administrative burdens, and a means to

facilitate the transition to greater competition.

While it does not affect price cap incentives to the same degree or in the same manner
as sharing, the low-end adjustment is another relic of rate-of-return regulation that has no role
in the Commission’s long-term price cap plan under consideration in this proceeding. With the
elimination of sharing as proposed by USTA, LECs should not be afforded an automatic
upward adjustment for underearnings. The level of a productivity offset should not be tied to
earnings measures in any way. Of course, LECs may always file tariff revisions when

necessary.

C. The Commission Should Net Utilize Pricing Flexibility As An Incentive to Select a
Higher Productivity Factor

In a related Notice, the Commission requests comment on pricing flexibility issues as

they relate to the long-term LEC Price Cap plan, specifically to the issues raised where the plan
includes multiple X-factor options.? The Commission asks whether relaxed regulatory relief

would be a useful incentive to encourage price cap LECs to elect the X-factor most appropriate

21Second Further Notice of Proposed Rulemaking, CC Docket 94-1, Further Notice of

Proposed Rulemaking, CC Docket No. 93-124, Second Further Notice of Proposed Rulemaking,
CC Docket 93-197, released September 20, 1995.
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to their circumstances. Such regulatory relief is most appropriately tied to the presence of
competition, not to productivity. Pricing flexibility is needed now to permit LECs to set more
efficient prices in order to prepare for competition, and to appropriately respond to competitive
developments presently occurring in their service areas. See generally Comments of USTA on
Second Further Notice of Proposed Rulemaking, CC Docket 94-1 (December 11, 1995).
Moreover, the price cap plan is designed to be a transitional mechanism to a competitive
environment, not a long-term regulatory regime. The result of increased competition will be
that competitive services are removed from price cap regulation. See, e.g. Second Further

Notice, para. 9. Linking pricing flexibility to the productivity offset utilized in the interim step

of price cap regulation could serve to confuse the issue. While all LECs need relaxed
regulatory relief to price flexibly in response to competition, not all LECs will be able to select

the higher productivity factor in a multiple factor environment.

II. Th ission Should A TFP And Eliminate Any Need for a t
Common Line Formula

Issue 6a: Under what circumstances would the adoption of a particular X-
factor method justify elimination of a separate common line formula?

Issue 6b: Assuming we decide to retain a separate common line formula, should
we adopt a per-line common line formula or some other formula?
What should the mechanics of that formula be?

TFP is a direct measure of productivity where all inputs (labor, capital, materials), and
all outputs (lines, minutes, etc) are taken into account. Specifically, the output growth measure
in the TFP calculation is Carrier Common Line (CCL) minutes of use (MOU) which therefore
includes the full productivity effects of growth in minutes. Therefore. all changes in LEC
productivity over time are captured regardless of whether they are driven by changes in
minutes, lines, or any other output. No other adjustment is required. Using a TFP

methodology and further adjusting the common line basket would result in “double counting”
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productivity gains as TFP growth uses lines and minutes as measures of output growth.*

All traffic sensitive services are marked by economies of scale -- increased growth
generates productivity gains. Thus, as more units of demand are carried on a LEC’s network,
an increase in productivity will be realized for all services - not just common line. Although
the Commission concluded in the First Report and Order, at paras. 268-269, that LECs have
little influence over common line usage growth,” this becomes irrelevant with the use of a TFP
methodology. Neither who generates the demand nor which access service experiences the
growth is relevant as any growth in demand will be captured by the estimate of TFP. Once the
productivity factor is set based on TFP, the benefits of demand growth at the long-term trend
level for all services will be passed on to access customers. It makes no difference what the
common line growth rate is or which entity is stimulating demand. TFP incorporates the effect

of input growth for all services.

The Commission’s proposal to base carrier common line rates on historical rather than
forecasted data for end user common line revenues is sound, and is consistent with the use of
historical data elsewhere in the price cap formula. See FNPRM, para. 137 (Issue 6c). Even
so, it would be preferable to eliminate the use of revenue requirement calculations, either

prospective or historical, in the price management of End User Common Line charges

22As discussed supra, there is no meaningful way to calculate an interstate only TFP
methodology. A productivity offset should reflect the entire range of diverse factors that cause
changes in the unit cost of production for the LECs and should measure changes in the overall
efficiency of production. Partial measures of productivity are inconsistent with the economics of
price caps because they are confined to particular inputs or outputs. Since partial measures of
productivity are not economically meaningful, USTA will not address the impact of other than a
total company TFP methodology on the common line formula.

220f course, this conclusion ignores the fact that LEC access charge reductions (when
passed through by interexchange carriers) stimulate long distance calling which, in turn, results
in increased access usage.



Page 46

(EUCLs) for price cap LECs.

Iv. T issi 1 imit Exogen t Treatmen han, ich
Result in risdictional hift
The Commission seeks comment on two issues related to the treatment of exogenous

costs under the price cap plan:

Issue 7a: Is it feasible to fashion an X-factor that will routinely include costs
currently classified as exogenous and exclude costs that the
Commission has determined are not exogenous?

A meaningful X-factor cannot be fashioned so as to routinely include all costs currently
classified as exogenous and exclude costs that the Commission has determined are not
exogenous. Some exogenous cost changes permitted in the past would not have had an effect
on TFP. These changes may be of at least two types: 1) shifts in jurisdictional cost allocations
that do not affect total company results; and 2) accounting changes that do affect the economic
measures of inputs or outputs used in the TFP approach. USTA believes that there will always

be “non-standard” exogenous cost changes that will not be captured by an X-factor.

To the extent that future exogenous cost changes may be included in a particular X-
factor, they should not get separate exogenous cost treatment under the price cap plan.
Conversely, to the extent that such cost changes are not included, they should receive

exogenous treatment on a case-by-case basis.

Issue 7b: Would it be reasonable to limit exogenous cost treatment to changes
that result in a jurisdictional cost shift?
The Commission has already limited exogenous cost treatment to those accounting rule
changes that result in an economic cost change (defined as having an impact on the LEC’s

discounted cash flow) and are both beyond the control of the carrier and not reflected in the
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GDP-PI. Price Cap Review Order, para. 293. In light of this requirement, no legitimate
purpose would be served by MCI’s suggestion that exogenous costs should be further limited to
only Commission-ordered changes that result in a shift in costs between the interstate and
intrastate jurisdictions. Id., para. 287. Further, it would be arbitrary to automatically exclude
an exogenous cost change that did result in an economic cost to the carrier solely because it did
not impact jurisdictional separations. Of course, to the extent that a TFP-based X-factor
already properly reflects an exogenous cost change, a LEC shouid not be permitted to adjust its

PCI to account for that cost change.

Additionally, the procedures that the Commission adopted in the Price Cap Review

Order to implement exogenous cost changes provide a further reason why MCI’s suggestion

should not be adopted. To the extent that the Commission considers a cost change that might
justify exogenous treatment in the same proceeding that gave rise to the cost change, see Price
Cap Review Order, para. 316, there will be ample opportunity for all parties to present their
view as to the appropriate treatment of such cost change. The same opportunity will exist for

cost changes that are considered in a waiver proceeding or are subject to a declaratory ruling.

V. The Commission Should Modify Its Treatment of the Interexchange Basket

In the Price Cap Review Order, the Commission stated that since LECs provide

interexchange services in competition with AT&T, the productivity offset for this basket was
set equal to that used by AT&T (3.0%). Price Cap Review Order, para. 249. In light of the
competitive nature of these services, they should now be removed from price cap regulation.

At a minimum, following the logic of the Price Cap Review Order requires that the

Commission apply the same productivity offset as that used by AT&T. As AT&T has been
declared non-dominant, see Motion of AT&T Corp. To be Reclassified as a Non-Dominant

Carrier, Order, FCC 95-427 (October 23, 1995), this entails prescribing a productivity offset of

zero for the LECs’ interexchange basket.
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CONCLUSION
The Commission should adopt policies and rules for the long-term price cap plan which

are consistent with the policy objectives set forth in the ENPRM: adopt a productivity offset

which is economically meaningful and based on accessible and verifiable data and eliminate
sharing. The simplified Christensen TFP model for calculating the productivity offset as a

moving average is the best model for achieving these goals.
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EXECUTIVE SUMMARY

TOTAL FACTOR PRODUCTIVITY METHODS FOR

LOCAL EXCHANGE CARRIER PRICE CAP PLANS
Laurits R. Christensen, Philip E. Schoech
and Mark E. Meitzen
Christensen Associates
December 18, 1995

in its Fourth Further Notice of Proposed Rulemakinq,1 the FCC has

raised a number of questions regarding the appropriate methods for
measuring local exchange carrier total factor productivity (LEC TFP). In
particular, various questions have been posed by the FCC regarding the TFP
study we submitted in May of 1994 and updated in January of 1995. 2 In
this paper, we respond to the issues directly relevant to the Christensen TFP
methods.

in particular, the FCC has stated a concern that some of the data
used in our TFP study are not accessible and verifiable. Because of this
concern, we have developed a simplified method of TFP measurement based
solely on publicly-available data. We have also simplified some of the

computations, while continuing to apply standard practices in TFP

' Federal Communications Commission, Fourth Further Notice of Proposed Rulemaking, FCC
95-406, September 27, 1995.

2 Laurits R. Christensen, Philip E. Schoech, and Mark E. Meitzen, “Productivity of the Local
Operating Telephone Companies Subject to Price Cap Regulation,” Christensen Associates,
May 3, 1994, and “Productivity of the Local Operating Telephone Operating Companies
Subject to Price Cap Regulation, 1993 Update,” Christensen Associates, January 10, 1995.
We refer to these collectively as our original study.
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measurement. We believe that the simplified TFP method maintains

accuracy and addresses concerns about verifiability.

Overview of Simplified TFP Method
The simplified TFP method is consistent with accepted productivity

measurement practices and provides an accurate measure of productivity
trends for LECs. It is based entirely on publicly-available data and contains
other modifications to address concerns raised by the FCC. This allows the
simplified model to be updated and verified in a straightforward manner.
The simplified approach forms the basis of the “TFP Review Plan,”
submitted with the United States Telephone Association’s comments in this
proceeding.

We now summarize the differences between the methods and data
sources in our original study and the methods and data sources in the

simplified TFP study:

Output. The only way in which the measurement of output in the
simplified model differs from the measurement of output in the original study
is that the quantity of long distance service and the quantity of intrastate
access service are derived by dividing booked revenue (as opposed to billed
revenue), reported in the Form M (ARMIS 43-02), by the price indexes for

long distance and intrastate access service.
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Capital. There are five differences between the simplified model and
the original TFP study regarding the measurement of capital. First, the
simplified study uses the U.S. economy cost of capital implicit in the U.S.
National Income and Product Accounts as the cost of capital in the rental
price equation, instead of Moody‘s average yield on public utility bonds.
Second, the simplified TFP method uses investment price indexes published
by the U.S. Bureau of Economic Analysis instead of Telephone Plant
Indexes. Third, the simplified TFP method employs beginning-of-year 1988
book values of gross plant, reported in the Form M, in the derivation of the
capital benchmarks, instead of end-of-year 1984 current-cost of gross plant.
Fourth, the simplified TFP method uses three-year moving averages of the
cost of capital and capital gains in the rental price equation. Fifth, since
some of the asset classes have the same BEA price indexes and
depreciation rates, it is possible to simplify the computational procedures by
consolidating those accounts. This consolidation does not affect the
computed value of capital input. Buildings and cable and wire are
consolidated into structures. Switching, transmission, and information
origination/termination equipment are consolidated into communications

equipment. General support equipment is not affected by this consolidation.
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Labor. The simplified TFP method bases the quantity of labor input
on the number of employees, reported in the Form M, instead of an index of

management and non-management hours worked.

Materials. There is no difference in the way materials input is

computed in the original TFP study and the simplified TFP method.

Simplified TFP Method Results
Table E-1 shows the resuits from the simplified method applied to the

nine price cap companies included in our original study--Ameritech, Bell
Atlantic, BellSouth, GTE, Nynex, Pacific Telesis, Southern New England,
Southwestern Bell, and US West.

Shown in Table E-1 are the annual rates of growth in total output,
total input, and TFP. In the original study, average annual TFP growth was
found to be 2.4 percent over the 1984-1993 period and 2.8 percent over
the 1988-1993 period. Using the simplified method with the nine
companies in the original study, average annual TFP growth is 2.9 percent

over the 1984-1993 period and 3.0 percent over the 1988-1993 period.
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Table E-1
Comparison of LEC TFP Growth for Nine Companies in Original Christensen
LEC TFP Study:
Original Results Versus Simplified Method

1984-1993

Total Total Total Total TFP TFP

Output Output Input Input Growth Growth
Year Original Simplified Original Simplified Original Simplified
1984
1985 2.4% 2.8% 1.3% 0.6% 1.1% 2.2%
1986 3.0% 3.1% 0.2% 0.8% 2.8% 2.3%
1987 3.7% 3.8% 1.9% 1.1% 1.8% 2.7%
1988 5.2% 5.5% 3.1% 2.0% 2.1% 3.5%
1989 4.8% 4.6% 2.7% 2.8% 2.0% 1.8%
1990 3.7% 4.1% -0.9% -0.2% 4.6% 4.3%
1991 2.3% 2.4% 1.1% 0.6% 1.2% 1.8%
1992 1.9% 2.3% -1.6% -0.9% 3.5% 3.2%
1993 3.6% 4.2% 1.0% 0.1% 2.6% 4.1%
Average
Growth
1984-93 3.4%. 3.6% 1.0% 0.8% 2.4% 2.9%
1988-93 3.3% 3.5% 0.5% 0.5% 2.8% 3.0%

Table E-2 shows results of the simplified method for 1988 through
1994 with Lincoiln and Sprint added to the sample. The starting year for the
simplified study with the expanded sample of companies is 1988 rather than
1984. This is done to eliminate adjustments required to 1984-1987 data
because of the Uniform System of Accounts Rewrite (USOAR) that took
effect in 1988. The expanded sample also contains results for 1994. Using
the expanded sample of companies, the simplified method produces average

annual TFP growth of 2.9 percent over the 1988-1993 period. Over this
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same period, U.S. economy TFP growth averaged 0.1 percent per year,
resulting in a TFP growth differential between the LECs and the U.S.
economy of 2.8 percent for the 1988-1993 period. For the 1889-1994
period, LEC TFP growth averaged 3.1 percent per year, U.S. TFP growth

averaged 0.3 percent per year, resulting in a TFP growth differential of 2.8

percent.
Table E-2
LEC TFP Using the Simplified Method
Results for Expanded Sample of Eleven Price Cap Companies
1988-1994
Total Output Total Input
Year Growth Growth TFEP _Growth
1988
1989 4.7% 2.9% 1.8%
1990 3.8% 0.0% 3.8%
1991 2.7% 0.7% 2.0%
1992 2.0% -1.5% 3.5%
1993 4.0% 0.3% 3.7%
1994 3.8% 1.4% 2.4%
Average Growth
1988-93 3.5% 0.5% 2.9%
1989-94 3.3% 0.2% 3.1%

Summary

In our original TFP study, our goal was to use the most accurate data
available on LEC inputs and outputs to measure LEC TFP growth. In this
paper, we show that the methods used in our original study provide an

accurate measurement of LEC TFP growth since divestiture. We also

Vi
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discuss how the simplified TFP method maintains accuracy while meeting
the concerns raised by the FCC.

The methods we employed in our original LEC TFP study are
rigorously developed from economic theory, and they provide economically
meaningful measures of total factor productivity growth. These methods
have been widely employed by numerous other productivity studies at the
firm, industry, and national level. These methods are also very similar to
those used by the U.S. Bureau of Labor Statistics (BLS), which has been
publishing total factor productivity for the U.S. economy since 1983.

In most instances, the data in our original study were obtained from
publicly-available sources. In some instances the data were obtained from
internal company records, and in a few cases were derived from proprietary
data. Since the FCC has stated a concern that some of the data used in our
TFP study are not accessible and verifiable, we have developed a simplified
method of TFP measurement based completely on publicly-available data.
We believe that the simplified TFP method maintains accuracy as well as a

proper balance between precision in measurement and verifiability.

Vi
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and Mark E. Meitzen
Christensen Associates
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In its Fourth Further Notice of Proposed Rulemakirm,1 the FCC has

raised a number of questions regarding the appropriate methods for
measuring local exchange carrier total factor productivity (LEC TFP). In
particular, various questions have been posed by the FCC regarding the TFP
study we submitted in May of 1994 and updated in January of 1995. 2 We
respond herein to the issues directly relevant to the Christensen TFP
methods.

The methods we employed in our original LEC TFP study are the same
as those employed by Christensen, Christensen, and Schoech?® in their pre-
divestiture study of the Bell System. They are rigorously developed from
economic theory, and they provide economically meaningful measures of
total factor productivity growth. These methods have also been widely

employed by numerous other productivity studies at the firm, industry, and

'Federal Communications Commission, Fourth Further Notice of Proposed Rulemaking, FCC
95-406, September 27, 1995.
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We refer to these collectively as our original study.
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national level. These methods are also very similar to those used by the
U.S. Bureau of Labor Statistics (BLS), which has been publishing total factor
productivity for the U.S. economy since 1983. (Appendix 1 lists the
similarities in the methods employéd by the BLS and the methods we
employed in our LEC TFP study.)

In our original TFP study our goal was to use the most accurate data
available on LEC inputs and outputs to measure LEC TFP growth. In most
instances, the data were obtained from publicly-available sources. In some
instances the data were obtained from internal company records, and in a
few cases were derived from proprietary data. The FCC has stated a
concern that some of the data used in our TFP study are not accessible and
verifiable. Because of this concern, we have developed a simplified method
of TFP measurement based completely on publicly-available data. In
addition this model has simplified some of the computations, while
continuing to represent standard practices in TFP measurement. We believe
that the simplified TFP method maintains accuracy and addresses concerns
about verifiability.

In the remainder of this paper, we respond to questions raised by the
FCC. We show that the methods used in our original study provide an

accurate measurement of LEC TFP growth since divestiture. We discuss

“ We have previously used these methods in studies of the U.S. economy, other European and
Asian economies, the U.S. Postal Service, and the agriculture, railroad, airline, and electric utility

industries.



how the simplified TFP method maintains accuracy while meeting the

concerns raised by the FCC. Finally, we summarize the main features of the

simplified TFP method and present its results.

Issue 1a. What is the most reasonable method to develop output price
indices for TFP calculation purposes? What data source should be used to

develop output price indices?

We believe that the methods employed in our original LEC TFP study
are the most reasonable methods for developing output price indexes for
TFP measurement. These methods provide a proper balance between the
demands of economic theory and the constraints of data availability.
Furthermore, we believe that the data sources we used in our original TFP
study provide the most accurate basis for measuring LEC TFP growth. Most
of the data sources are also publicly available. Only two of the data series
used in the computation of output growth, billed long distance revenue and
billed intrastate access revenue, are not obtained from publicly-available
data sources.” Since concerns have been raised regarding data not obtained
from publicly-available sources, the simplified TFP method that we are now
proposing substitutes booked revenue--which is reported in the Form M and
the ARMIS 43-02 Report--for billed revenue in the output computation. This

modification results in little difference in the TFP results. By basing the

> Prior to the reporting of Actual Price Indexes (AP!’s) we relied upon non-public data for the
computation of the Special Access price index. However, once API’s became available, they
were incorporated into the study.



simplified model entirely on publicly-available data, we believe a balance is
established between precision and the FCC's stated concerns that all data
be accessible and verifiable.

Our computation of LEC output in the original TFP study was based
on a two-step approach that is commonly used in productivity analysis. At
the first stage, we identified the major categories of output: local service,
interstate end-user access, interstate switched access, interstate special
access, intrastate access, long distance, and miscellaneous service. Price
and quantity indexes were established for each of the service categories.
The quantity indexes were then aggregated into a quantity index of total
output, using the Tornqvist index. The Tornqvist index is a member of the
“superlative index” family, and is a proper basis for computing total output.6

The FCC asks whether our categorization of outputs is appropriate,
specifically whether there should be more categories, fewer categories, or
whether services should be combined differently. The seven service
categories identified in our study are a reasonable categorization of LEC
services, based on the revenue accounts reported in the Form M/ARMIS 43-
02. One cannot construct a more detailed set of service categories or

combine services differently with publicly-available data. One can base the

A superlative index number is one that accurately reflects price and quantity changes for a
wide variety of production structures. The employment of superlative index numbers
guarantees that price changes are accurately captured in productivity analysis, even when
the underlying production characteristics of the LECs are not known. For a discussion of
superlative index numbers, see W.E. Diewert, “Exact and Superiative Index Numbers,”
Journal of Econometrics, Vol. 4 (1976), pp. 115-145.




