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J.W. KeDdrick, ed., Inrmwjonal Comparjsons of prodyctivjlV. Ballinger Publisbing Co., 1984.
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Differ,· (with D.W. Caves and M.W. Tretheway), Rand Joyrgal of Economics. Vol. 15, No.4,
Winter 1984.

56. "Consistency of Residential Customer Response in Time-of-Use Electticity Pricing
Experimems," (widt D. W. Caves and J. A. Herriges), Joyrgal of Economettics. Vol. 26, 1984,
pp. 179-203.

57. "Cost-BeDefit Analysis: A Comparison of Different Approaches In a Case Study of Residential
Time-of-Use Electticity Priciq: (widt D. W. Caves, W. HeDdricks, and P. E. Schoech),
Jourgal of f&rnnnmiss. Vol. 26, 1984, pp. 17-34.

58. "Modelling AlterDllivc Residential Peak-Load Electticity Rate Structures," (with D. W. Caves
and J. A. Herriges), Joyrgal of f&rnnnmiss. Vol. 24, 1984, pp. 249-268.

59. "Coscs .. Beaefits of ResideIDl TOU Pricq in Illinois: (with D.W. Caves, W. HeDdriclcs,
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1975 Third World Congress of the Econometric Society: "A New Look at Returns to Scale in
Electricity Supply."

1975 Conference on New Developments in Productivity Research. National Bureau of Economic
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1983 Econometric Society: "Estimating the Cost Savings from Rail Mergers."

1984 Conference OIl IDleriDdustry Differences in Productivity Growth sponsored by the American
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1985 National Bureau of Economic Research. U.S.-Japan Productivity Conference (Cambridge,
Mass.): Discussant for "Bilateral Models of Production for Japanese and U.S. Industries."

1985 National Science Foundation/Carnegie Mellon University Confernece on Regulation (Airlie.
Virginia): "An Assessment of the Efficiency Effects of U.S. Airline Deregulation Via an
International Comparison." - -

_______________________Christensen Associates

10



· .

REPlY TESTIMONY

OF

DR. LAURITS R. CHRISTENSEN

BEFORE THE

PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

ON BEHALF OF

PACIFIC BELL

INVESTIGATION NO. 95-05·047

September 18, 1995



REPLY TESTIMONY OF OR. LAURITS R. CHRISTENSEN

a. Please state your name.

'A. My name is Laurits R. Christensen.

a. Have you previously filed testimony in this proceeding?

A. Yes, I have filed prepared direct testimony along with the report,

"Telephone Industry Productivity Performance and its Implications for

the Pacific Bell Price Cap Formula."

a. What is the purpose of your reply testimony?

A. The purpose of my reply testimony is primarily to respond to the

testimony of Dr. Lee L. Selwyn concerning my 1984-1993 LEC TFP

study, its support of the conclusion that the TFP growth differential

between the telephone industry and the U.S. economy has remained

stable at about 2 percent, and the conclusion that this is the most

appropriate estimate of the prospective TFP growth differential. I also

explain why Dr. Selwyn's proposal for a prospective input price

differential of 2.6 percent is not supported by the data and is totally

without merit. The ORA witnesses also make some of the same



points and I reply to them as well. My reply is presented in the report

entitled, -Further Review of the Productivity Factor and the Price Cap

Formula," dated September 18, 1995. A copy of the report is

attached.

Q. Does this complete your prepared reply testimony?

A. Yes, it does.
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1. PUrpOI. of AMOrt

In my September 8, 1995 report flied in this proceeding, I concurred

with Pacific Bell that if a price cap formula with a productivity offset is to be

continued, the offsat should be no more than 2 percent because this is the

long-term TFP growth differential between the national telephone industry

and the overall U.S. economy.

In this report, I primarily reply to the testimony of Dr. Lee L Selwyn.

cover three significant areas.

1. A review of telephone industry TFP studies shows that the TFP

growth differential between the telephone industry and the U.S.

economy is approximately 2 percent, and this differential has remained

stable over time. My updated LEC TFP study reports a differential of

2.1 percent over the 1984-1993 period and is consistent with the

results of the other studies. Contrary to Dr. Selwyn;s assertions, the

TFP growth differential has shown no signs of widening. Despite

criticisms by Dr. Selwyn, the data corrections between my original and

updated LEC TFP studies have been thoroughly documented and their

impact on the results of my study are minimal.

2. The long-term input price growth differential between the national

telephone industry and the U.S. economy is zero, although there has

been short-term volatility in this differential. This conclusion is

reaffirmed in the research presented by GTE California, Incorporated

(GTEe) witness Dr. Gregory M. Duncan in this proceeding. Because of

the volatility of the series and its long-run trend value of zero, there is



no basis for using the short-term input price differential from the

1984-1992 period to project a forward-looking input price differential

as Dr. Selwyn has done.

3. Therefore, going forward, if the GOPPI - X price cap formula is

retained for Pacific Bell, the most appropriate X factor is the long-term

TFP growth differential. It has remained stable despite dramatic

changes in industry technology over time. The TFP growth

differential's expected future value is best repre.ented by its long-term

value of about 2 percent. In contrast, the input price growth

differential is subject to large swings, so that lower telephone input

prices in one short-run period have been followed by higher telephone

input prices in subsequent periods. The long-term input price

differential of zero is the best estimate of Its value going forward and,

therefore, an input price adjustment should not be included in the X

factor.
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Review of Telephone Industry TEP Studie., In my September 8 report,

I surveyed the results of telephone industry TFP studies, including my study

of the post-divestiture LEC industry. That review indicated that the

difference between telephone industry TF~ growth and U.S. economy TEP

growth ranged between 1.85 percent and 2.2 percent.' The 2.1 percent

TEP growth differential from my updated LEC TFP study falls within this

range. I concluded that the long-term TFP growth differential has remained

stable in the 2 percent range over time and, in fact, has not widened with

divestiture.2 On this baais, I concluded that the stable long-term TFP growth

differential of 2 percent was the best estimate of the expected differential

going forward, and is an appropriate basis for the price cap X factor. There

is no indication of deviation from this trend or that the trend is changing.

Chart 1 presents the long-term annual average rlltes of TFP growth for

the telephone industry and the U.S. economy.3 Average annual TFP growth

over the 1948-1993 period has been 2.86 percent for the telephone industry

and 0.91 percent for U.S. economy, for an average differential of 1.94

percent.

I Prepared Testimony of Laurits R. Christensen, Investigation No. 95-05-047, September
8, 1995, p. 11.
2 Christensen, p. 15.
3 The growth rat.. In the chart. and tables are y.ar-over-y.ar growth rate. and,therefor.,
the flr.t data point I. In the second y••r of the serle.. For example, growth r.t.. for series
beginning in 1948 are .hown a. valu•• In lM9 (the 1M9 over 1948 growth rate), and
growth rate. for .erie. beginning in 1984 are .hown a. value. In 1985 (the 1986 over
'984 growth rate). Also note that all growth rate. are computed using logarithm••
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Chart 2 presents the long-term differential of 1.94 percent and the

annual growth differentials over the 1948-1993 period. Chart 3 presents the

1984-1993 average differential for the period of 2.1 percent and the annual

differentials from my LEC TFP study. It can be seen that the results of my

recent study conform with the long-term average.

Dr. Selwyn has claimed that future productivity growth will likely be

~ considerably greater than it has been in the past.4 However, he provides no

. credible empirical support. His reference to the "exploding pace of
'\

technological change" is a legacy of the telecommunications industry. The

industry has always been at the forefront of technological innovation and this

has been manifested in a higher rate of TFP growth for the telephone

industry relative to the rest of the economy. There is no evidence that

recent and prospective developments have resulted or will result in a

widening of the TFP growth differential. Or. Selwyn also claims that

telephone company input price growth rates will remain well below the

overall economy-wide inflation rate, leading to higher productivity growth.

However, as I demonstrate in the next section, this claim is without merit.

Dr. Selwyn also claims that increasing competition will lead to higher

productivity growth for the local exchange carriers. However, as I

demonstrated in my September 8 report, increased competition for "high

margin" services, such as toll, can lead to declines in TFP growth if the

output growth of these services declines.

'Testimony of Lee L. Selwyn, Investigation No. 95.()5-()47, September 8, 1995, p. 27.
S



In summary, despite his claim that telephone industry TFP growth will

be increasing in the future, Dr. Selwyn has not provided any evidence to

indicate an impending change in the TFP growth differential between the

telephone industry and the U.S. economy.

D'te COUtctjoo. to My LEe Stydy. Dr. Selwyn claims (pp. 48-49) that

my updated LEC TFP study is a totally revised study that "appears to

constitute a major revision of the earlier work, including pervasive and

significant modifications to the underlying historical data for the same 1984.

1992 period included in the original study." He also alleges that the

"'corrections' and 'updates' filed with the FCC in January have never been

adequately explained or justified.·5

The fllCtS are entirely different from the claims of Dr. Selwyn: the

corrections represented minor changes in data that were completely

documented and had a minimal impact on the results of the study.

Furthermore, as I explain in the following section, Dr. Selwyn's claim that I

incorporated other supposedly unreported revisions that narrowed the input

\ price differential but left the TFP results essentially unchanged, is based on

faulty reasoning.

Table 1 compares the 1984.1992 average annual growth rates of my

original LEC TFP study and the updated study that incorporated the data

, corrections.8

5 Selwyn, pp. 48-49.
6 The 1984-1992 period is used because it represents the common period covered by my
two LEe studies.
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Output Quantity
Input Quantity
'TFP
U.S. TFP
TFP Differential

T... '
~ofR""'forO~'"
UpMted ChriatenHn LEC TFP Studiea

'984-1992

Originll Study
3.5%
0.9%
2.6%
0.3%
2.3%

UpMted Stuell
3.4%
1.0%
2.4%
0.3%
2.1%

Input Price
U.S. Input Price
Input Price Differential

1.1%
4.0%
-2.9%

1.7%
4.0%
-2.2%

It can be seen that the average annual LEC TFP growth changed from

2.6% to 2.4% and the differential changed from 2.3% to 2.1%, a very

minimal change. Input price growth changed from 1.1 % to 1.7% and the

differential changed from -2.9% to -2.2%. Given the volatility of the input

price series (e.g., annual values of the input price growth differential ranged

from +7.7 percent to -7.8 percent over the 1984-1992 period), this

represents an insignificant change.

In summary, it is standard procedure to update economic studies as

better data become available. Most data series published by the U.S.

government are revised on a regular basi. and researchers routinely use the

revised data. Given the minimal impact on the re.ults and the faulty basi. for

his assertions, Dr. Selwyn's claims of data manipuletion in my LEC TFP study

are totally unfounded.
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In my September 8 report, I provided the general results on my 1948-

1992 input price research that concluded that, over the 1948 to 1992

period, input prices for the U.S. economy and the telephone industry grew

at almost the seme rite. Over this period, input prices grew at an average

annual rate of 4.8 percent for the U.S. economy and 4.7 percent for

telephone companies. Statistical tests find there is no evidence that the

input price trends differ for the telephone industry and the U.S. economy for

the full 1948-1992 period. It is extremely importent to note thet the same

conclusion holds for the 1948-1984 and 1984-1992 sUbperiods.

This means that any observed short-term differences in input price

growth do not represent a difference in the underlying trends of input prices.

The volatility of this series is so great that observed differences cannot be

statistically distinguished from a difference of zero. Thi~ also means there is

no statistical basis for using an observed short-run differential as a projection

of expected future trends. These conclusions are supported by the research

of GTEC witness Dr. Gregory M. Duncen in this proceeding.7 Therefore, the

attempt by Dr. Selwyn to use the 1984-1992 input price growth differential

as a projection of expect input price performance is without stetistical

foundation and has no merit.

The events producing the observed 1984-1992 input price differenti.al

are not likely to repeat themselves going forward. From 1984 to 1993 the

7Testimony of Dr. Gregory M. Duncan, Investigation No. 9S-oS-047, September 8, 1996.
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