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Introduction

1. The Companies devote considerable effort in Appendix C of their brief to an attack on Dr. Roycroft’s statistical analysis of productivity growth observed among telecommunications companies operating in the U.S.  Response to the specific criticisms of Dr. Roycroft’s methodology is provided below.  However, it is useful to put Dr. Roycroft’s analysis into context prior to addressing specific criticisms leveled by The Companies.

2. Dr. Roycroft’s statistical analysis of RBOC productivity growth has been published in two refereed academic journals.
 It focuses on the impact of combined state and federal regulatory mechanisms on Total Factor Productivity (TFP) growth for U.S. telecommunications companies.  Dr. Roycroft’s TFP methodology utilizes the FCC staff’s TFP methodology.  The methodology applied by the FCC staff was a synthesis of methodologies presented in the FCC’s 1997 price cap resubscription proceeding by AT&T and the United States Telephone Association (USTA).
 

3. Other than to apply the FCC Staff’s model to disaggregated data, Dr. Roycroft did not modify the Staff’s TFP methodology.
  Dr. Roycroft noted that the results of the application of the FCC Staff’s methodology resulted in TFP results for the 13 companies that he studied on a disaggregated basis that were similar to the results reported by the FCC Staff for all RBOCs.

4. It is important to note that Dr. Roycroft’s conclusions in this study and in his testimony for ARC et al focus on trends in TFP growth under incentive regulation, rather than on specific X Factor values.  As the abstract of the article states:

This paper examines growth in total factor productivity (TFP) before and after the implementation of alternative regulatory schemes for thirteen Bell Operating Companies (BOCs). A model of TFP growth developed by the FCC is used. Results indicate that the introduction of state and federal price cap plans, and state incentive regulation, led to statistically significant increases in TFP growth over that experienced under rate-of-return regulation. Results also show that the Telecommunications Act may be leading to lower TFP growth rates, but that countervailing influences may help reduce this impact.

The Companies Critique of Dr. Roycroft

FCC data is reliable

5. The Companies took issue with several aspects of the productivity studies developed by Dr. Roycroft.  In this respect, it is important to note that Dr. Roycroft utilized publicly available data reported by telecommunications companies to the FCC.
  The Companies claim that the accuracy of the FCC’s data is in question.
  However, as Dr. Roycroft testified, companies reporting to the FCC “are required to report accurate information.”
 

6. The Companies also took issue with the lack of data regarding holding company activities contained in the data utilized by the FCC Staff and Dr. Roycroft.  The Companies assert that this is a problem because “State-level data reflect an allocation of these common (holding company) functions that is becoming increasingly arbitrary over time.”
   There is, however, no basis for this statement in the record, as evidenced by lack of citation in The Companies’ brief.

7. The Companies claim that the FCC does not use state level data to measure TFP growth.
  However, as Dr. Roycroft testified, the only data available for certain RBOCs was state level data, such that the FCC had not choice but to rely on that data:

“In fact, with regard to the RBOCS that are studied here, Ameritech, Bell Atlantic and Pacific Bell, the only data that is available or that was available at the time of the study for those RBOCS was the individual state level data.  If the FCC was interested in a particular RBOC they would have to aggregate that data for themselves.”

Broadening output measures beyond local calls does not affect Dr. Roycroft’s conclusions

8. The Companies were critical of the output measures utilized by the FCC Staff and Dr. Roycroft to develop TFP results.  Specifically, The Companies point to the measurement of local calls alone as the measure of local output.  Dr. Roycroft was aware of this, and agreed that exclusion of other local services such as optional features, all else equal, would result in lower TFP growth rates being generated, as the growth of optional features has exceeded the growth in local calls.
  At the same time that the FCC corrected its model for the local output bias, however, it also corrected for a capital input price bias.  The result of these combined corrections was in fact slightly higher TFP estimates, as Dr. Roycroft testified.
 

9. More relevant to The Companies’ criticism, however, is the fact that this slight bias discovered in the FCC Staff’s original methodology was a systematic bias.  Hence, it does not affect Dr. Roycroft’s results, which focus on trends in TFP growth rather than static values of TFP growth.  As Dr. Roycroft explained,

Suppose that a police officer has a radar gun that is biased systematically, that it always reports information that is five miles per hour faster than the true speed of a vehicle, that radar gun will give you a biased estimate of the speed at which a vehicle is moving, but it would provide an accurate estimate of any acceleration of that vehicle.  So if the vehicle was moving from 55 to 65 miles per hour, the acceleration would be accurately reported at 10 miles an hour, even though the beginning and end points were slightly in error due to the bias in the radar gun.

Similarly with the total factor productivity contained in my model, the approach is to examine the acceleration, how much improvement there has been in total factor productivity results.  As any bias contained in the FCC’s model is systematic, that increase in total factor productivity will continue to be accurately reported.

The Companies’ criticism of the FCC’s 6.5% X Factor is a red herring

10. The Companies take issue with the FCC’s 6.5% X factor, noting that on two occasions Appellate Courts in the U.S. have remanded the FCC’s X factor for further explanation.  In this respect, they miss the point of Dr. Roycroft’s testimony.  Neither Dr. Roycroft not ARC et al advocate a 6.5% productivity offset for Canadian telecommunications companies on the basis of the US experience.   

11. Rather, Dr. Roycroft’s analysis was provided in order to support the appropriateness of including an X Factor of similar magnitude to achieved TFP growth in the first term of price caps, contrary to the proposals of The Companies and TELUS in this proceeding.  As Dr. Roycroft noted in his pre-filed testimony, customers and competition would suffer as a result of following The Companies’ and Telus’ recommendations.
  The point of Dr. Roycroft’s testimony in this proceeding is not to suggest that the CRTC adopt the same magnitude of X Factor applied in the US context.  Rather, it is to show that significant productivity gains continue to be achieved under second term price cap regulation.

12.  With regard to the 6.5% X factor, Dr. Roycroft testified that, in its explanation of the X factor, the FCC attributed app.2.4% of the X factor to the differential between RBOC input price inflation and the GDPPI, 3.6% to account for TFP growth, and a 0.5% consumer productivity dividend.
  

13.  The FCC redesignated the X factor as on offset to inflation, dropping the productivity distinction and indicating that the role of the mechanism is to transition certain access prices to costs.
  This approach is supported by economic literature, as reflected in the Submission of the Commissioner of Competition:

The role of the X Factor is to reduce the profits and market power of the regulated firm by providing a mechanism for downward pressure on its prices.

14.  Dr. Roycroft also testified that when the Appeals Court had remanded the X factor issue to the FCC, the issue was the FCC’s interpretation of the results, not the underlying methodology:

“I don’t think it (the Illinois Commerce Commission’s ALJ ruling) is quite consistent with the history of the appellate process.  The initial appeal of the FCC’s X factor pointed to discrepancies in interpretation of the results with regard to the productivity model and what the FCC decided to focus on.  So the D.C. Appellate decision indicated that the FCC itself, in utilizing the results of the total factor productivity study, had not sufficiently explained why their interpretation or use of data that had been produced by that TFP model was correct.

“The last sentence in the paragraph here in the Illinois Commerce Commission ALJ ruling, I’m not quite sure what the basis for that is.  It certainly isn’t the Appellate Court ruling because the Appellate Court ruling did not address methodology but rather the interpretation of results.”

15.  Furthermore, as a result of an agreement between RBOCs and long distance carriers (which has come to be known as the CALLS Order), RBOCs voluntarily agreed to apply a 6.5% offset in the FCC’s price cap index.  This undisputed fact clearly indicates the reasonableness of the 6.5% offset.
  

Dr. Roycroft’s regression analysis is sound

16. The Companies took issue with several aspects of Dr. Roycroft’s regression.  First, they indicate that differences reported by Dr. Roycroft between the productivity growth rate in the Ameritech and Bell Atlantic regions and the Pacific Bell region were not credible.
  However, examining The Companies’ own reported TFP results show that over the period 1988 to 2000, NBTel achieved TFP growth two (2) percentage points higher than MTT.  During the period 1998 to 2000, Island Tel achieved TFP growth four (4) percentage points higher than Bell Canada.
  This evidence contradicts The Companies’ contention that “different productivity growth in the same industry is not credible.”

17. The Companies’ misstate the record on the issue of the impact of the U.S. Telecommunications Act of 1996, indicating that Dr. Roycroft’s analysis “implies a cumulative decrease of 7.6%.”
  However, when asked whether the analysis that he conducted could be interpreted as a cumulative impact, Dr. Roycroft testified:

“No.  Over the two–over the period in question–and in this case it was the years 1997 and 1998–the data reflected that with that period, that was an average 3.89 percent negative impact on TFP.”

18.  Moreover, Dr. Roycroft addressed this issue in his pre-filed testimony:

“Interpretation of the TA96 coefficient indicates that taking account of the variation in TFP that is linked to regulatory regimes, holding company, changes in line growth, cost shifting, and fiber deployment, TFP growth is about 3.8% lower than in non-TA96 periods.”

19.  With regard to the impact of regulatory variables on TFP growth, The Companies once again misstate the record to support their contention that price cap regulation cannot have a lasting impact on TFP growth.  They indicate that because Dr. Roycroft utilizes “six different dummy variables over a thirteen year period, and that, by simple division, on average the impact of any one of these variable cannot have lasted more than two or three years.”
  

20.  Apparently The Companies have decided to utilize “simple division” to answer a question that can only be correctly answered by examining the record.  Examination of Dr. Roycroft’s direct testimony, specifically Tables 3, 4, and 5 illustrate extended periods of price cap and incentive regulation.
  Dr. Roycroft testified under cross examination that the results of his study were based on extended periods under price cap regulation:

“. . .some of the price cap regimes, for example the Federal Communications (Commission) price cap regime, was in place for a nine-year period during this study.  Some of the state plans were in effect for five or six year periods.”

21.  The Companies’ Final Argument on this point continues to display the confusion they exhibited during cross-examination regarding the duration of the FCC’s price cap plan:

Mr. Henry: Wasn’t the Federal plan only in effect for one year?

Dr. Roycroft: The FCC’s initial price cap plan was instituted January 1, 1991.

22.  Dr. Roycroft provided further evidence of the enduring impact of price cap regulation on the incentive structure faced by regulated firms.  He noted that the measured interstate returns for RBOCs operating under the FCC’s price cap plan have grown over time, in spite of the fact that the X factors utilized by the FCC have also increased over time.
  

23.  Increasing returns over time, in the face of increasing X factors, can only indicate that gains in productivity are not quickly exhausted after the departure from rate-of-return regulation.

Fibre Optic Cable deployment is a reasonable control for technology

24.  The Companies are critical of Dr. Roycroft’s use of fibre optic cable deployment as a measure of technological change.
  However, Dr. Roycroft explained that a logical connection between fibre optic cable and other technologies, specifically fibre electronics, is implicit in the measure:

“Well, if I am from a telecommunications company and I am laying fibre, I am making an investment, and, presumably, I want to be able to earn a return on that investment and incorporate it into my plant in a way that allows me to recover those investments, I am going to light the fibre at some point.

“So if I am going to deploy fibre, I would expect that the electronics would follow.  Traffic would be migrated to the fibre as it is a lower-cost means of moving traffic across my network, and so the fibre would be lighted and utilized.”

25.  Furthermore, as Dr. Roycroft testified, fibre deployment is a reasonable way to approximate a company’s general attitude toward technology deployment:

“I believe that fibre presents a good proxy from the standpoint that a company that was interested in being aggressive with technology rollout would likely, in addition to deploying fibre would be upgrading its switching as well.

“So I took fibre to be a reasonable proxy and believe that it shows a reasonable picture of a company’s attitude towards technology deployment.”

Dr. Roycroft’s statistical methods are sound

26.  The Companies went to great lengths to discredit Dr. Roycroft’s statistical analysis, which indicated that regulatory factors had resulted in a 5% increase in TFP growth under price caps as opposed to rate-of-return regulation.  

27.  Dr. Roycroft presented testimony that the observed averages of TFP growth for the RBOCs that he studied were about 1.5% for pure rate-of-return regulation, and about 7% under pure price cap regulation.
  By using regression analysis, Dr. Roycroft was able to control for other factors that influence TFP growth.  Some factors were observed to place downward pressure on TFP growth, while other factors stimulated TFP growth.
  Thus, while the increase in overall TFP, based on averages, was observed to be about 5.5%, Dr. Roycroft identified a smaller impact, about 5%, attributable to the regulatory regime.

28.  The Companies modified Dr. Roycroft’s regression results, providing two alternative regressions.  In the first, growth in local calls per access line was added as a regression variable, which resulted in small changes in the values of the regression coefficients.  Dr. Roycroft testified under cross-examination that he believed that the confidence intervals associated with the recalculated coefficients overlapped with his original coefficient’s confidence intervals.
  This was later confirmed by Dr. Roycroft in a Response to Undertaking.
 It follows, as a result of the overlapping confidence intervals for Dr. Roycroft’s original regression and The Companies’ revised regression, that the two regressions produce results that are not statistically different.  In other words, Dr. Roycroft’s results are robust to specification of variables.

29.  The other modification to Dr. Roycroft’s analysis undertaken by The Companies was to eliminate Dr. Roycroft’s control for technology (deployment of fibre optic cable), and to replace company-specific data with a simple time trend.  In justifying their approach, The Companies pointed to an article titled “Estimating the Effects of Diffusion on Technological Innovations in Telecommunications, the Production Structure of Bell Canada,” by Denny, Fuss, Everson, and Waverman.  While Dr. Roycroft agreed that the article did mention a time trend as being an option to control for technological change,
 Dr. Roycroft noted that the authors did not utilize a time trend approach in their analysis, rather, they chose to rely on company specific data:

“But they (Denny, Fuss, Everson, and Waverman) specifically reject this method and go on to use specific data that they have available and, in my mind, that indicates exactly my thinking on this issue, as well, that if you have data that is available, why include a time trend?”

30.  Dr. Roycroft went on to explain the problem with utilizing a time trend instead of actual, company specific data:

“But once again, if you believe that it is reasonable to ignore specific data that is available for the companies which shows the true variation in their deployment of fibre technology, your approach is to force the same trend, the same technology deployment, on each company and that, in my opinion, is a mistake.

“You are taking variability out of the data and whenever you take variability out of the data, you are essentially guaranteeing an inferior result.”

31.  Moreover, the results of the technology-control modification introduced by The Companies (i.e., to ignore specific data on technology deployment that is available and to force the same technology trend on every company), are entirely inconsistent with economic theory.  Specifically, The Companies’ revised results indicate that rate-of-return regulation provides a superior set of incentives when compared to price cap regulation, a notion that even The Companies don’t accept.
  

32.  The Companies’ perverse results are indicative of the type of problem Dr. Roycroft warned can emerge with statistical analysis if care is not taken in the selection of variables for inclusion in a regression analysis:

“In making the decision on the variable to include, theory is always the starting point.  You wouldn’t want to willy-nilly include variables that had no relation or were otherwise unrelated to the analysis in question, but certainly the variables that you do include will influence the results.”

The Companies’ own data on TFP growth supports Dr. Roycroft’s thesis

33.  Indeed, The Companies’ own TFP calculations, as shown below in Table 1, support Dr. Roycroft’s conclusions.  These results clearly indicate that Canadian ILECs have experienced higher TFP growth under the Commission’s price cap regime than under rate-of-return regulation.  Additional evidence of ILEC responses to the superior incentives provided by price cap regulation is shown by the increased RACE experienced by ILECs since the introduction of price cap regulation.

34.  Without exception, The Companies experienced higher TFP growth in the period 1998-2000 than in the period 1998-1997.  Table 1, below summarizes the results
:

Table 1:  Total Factor Productivity Estimates




Year
Bell Canada
Island Tel
MTT
NBTel

Average 1988 to 2000
4.98%
5.33%
4.44%
6.41%

Average 1988-1997
4.38%
3.59%
3.56%
6.02%

Average 1998-2000
7.00%
11.13%
7.37%
7.70%

Increase in Average TFP
2.62%
7.54%
3.81%
1.68%

35.  As Dr. Roycroft concluded in his testimony, price cap regulation had led to a similar impact for Canadian companies to that observed in the U.S. - i.e., average TFP growth has increased significantly with the move to price cap regulation.

36.  These increases in TFP growth are reflected also in increased Utility Segment RACE, with Bell Canada showing increases from 10.2% in 1997 to 15.4% in 2000, Island Tel showing an increase from 10.6% in 1997 to 20.2% in 2000,  MTT showing increases from 9.4% in 1997 to 14.1% in 2000, and NBTel showing an increase from 11.4% in 1997 to 21.1% in 2000.

37.  The Companies’ policy proposal in this proceeding is entirely at odds with these facts.  Sharing of productivity gains which have arisen under price caps will be entirely abandoned if The Companies’ proposal is adopted, further tipping the balance of the regulatory mechanism against ratepayers and in favour of shareholders.

Conclusion

38.  The Companies’ attack on Dr. Roycroft’s testimony, specifically his statistical analysis, not only lacks merit in large part, but is no more than a red herring.  The Commission’s focus on the central issue of price caps–i.e., the appropriate offset to inflation or X factor–should not be distracted by The Companies’ misplaced attack on Dr. Roycroft’s study, a study which has been published in refereed academic journals.

39.  The Companies’ own evidence of TFP growth, combined with the results of Dr. Roycroft’s study of TFP growth in the United States, provides a strong basis for the Commission to increase the X factor utilized in the Commission’s next price cap plan.  Such an increase is necessary in order to better balance the interests of ratepayers and shareholders, and to provide a level playing field between ILECs and CLECs.
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