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COMMENTS OF THE OFFICE OF RATEPAYER ADVOCATES

ON ASSIGNED COMMISSIONER’S RULING ON

OSS PERFORMANCE INCENTIVES

Pursuant to Rule 77.5 of the California Public Utilities Commission's (CPUC or the Commission) Rules of Practice and Procedure, the Office of Ratepayer Advocates (ORA) submits these Comments regarding Operations Support Systems (OSS) performance incentives. 

I. Background 

On November 22, 1999, Commissioner Bilas issued an Assigned Commissioner Ruling (ACR) on Performance Incentives regarding the Operations Support Systems (OSS) or support functions provided by computer systems, databases, and personnel of Pacific Bell (Pacific) and GTE California Incorporated (GTEC).  As the ACR notes, two major goals have been identified for the investigation: (1) to assess the best and fastest method of ensuring compliance if the respective OSS of the Incumbent Local Exchange Carriers (ILECs) do not show improvement in implementation or meet determined standards of performance; and (2) to provide appropriate performance incentives [for Pacific Bell and GTEC] under Section 271 of the Telecommunications Act of 1996 (TA96) for the prompt achievement of OSS improvements.

Pacific, GTEC, and a number of interested competitive local exchange carriers (CLECs) participated in a series of meetings in 1998 and a workshop in 1999 in an attempt to resolve some of the outstanding issues and meet the stated goals of the Commission.

The workshop and meetings resulted in the filing of three different performance incentive plans: one by GTEC, one by Pacific, and one by the CLECs. No consensus has been reached on either the statistical issues, the incentive amounts, or a set of underlying principles. In regard to the Pacific and CLEC plans, the ACR observed that:

 . . . each proposed plan produces dramatically different payments due to different input assumptions. In addition, both plans are very sensitive to minor changes in assumptions. Finally, both plans are inordinately complex.

II. ORA’s Concerns

Although ORA fully agrees with the goals outlined in the ACR, ORA has some concerns about the proposed implementation of these goals.  ORA has not participated substantially in this proceeding, because ORA hoped that the ILECs and CLECs would be able to work together and arrive at a solution which would leave ratepayers better off.  

However, ORA has never lost sight of the importance of this proceeding, as the point of ensuring a competitive market for local telephone exchange service is to benefit the ratepayers.  Hence, substantial defects in the implementation of competitive access to the ILECs’ OSS harm ratepayers.  In addition, the ratepayers of California are being asked to pay the implementation costs of local competition in a parallel proceeding.  If the Commission requires ratepayers to pay for OSS implementation costs, ratepayers will have an investment in the performance of the OSS and should receive a benefit for their investment in the form of a more competitive environment and a reduction in telecommunications rates.

After reviewing the ACR, ORA has concluded that unless the Commission modifies the overall approach presented in the ACR, ratepayers will be exposed to an unnecessary and unfair level of risk in which ILECs, CLECs, and ratepayers may all be worse off.

ORA is particularly concerned that:

1. Actual data, as opposed to simulated data, has not been made fully available to all parties. A full analysis of the program can only be conducted if all parties have access to all data.

2. There are no provisions to prevent service deterioration through the system. This constitutes an unacceptable risk to ratepayers. Current service levels can only be maintained if standards are based on past, historical data and not on future data.

3. Historically, the Commission has made only minor changes to “test period plans”. Since experiments have become institutionalized, the initial test plan is extremely important. A fatally flawed initial test may well result in a system in which ratepayers, ILECs, and CLECs are negatively impacted.

4. A z-test taken from an undergraduate textbook, as suggested in the ACR, may be used to determine compliance with parity, rather than more sophisticated techniques.

5. The distribution of the series and the assumption of normality apparently has not been considered. The assumption of normality is important. In fact, this assumption forms the basis of both modern and classical statistical theory.
6. A mixed system has been proposed in which benchmark measures without any statistical tests will determine performance failure for some measures. The same system should be applied to all performance measures. Statistical tests are either relevant or they are not relevant. If they are relevant they should be used in all cases.

7. A minimum sample size of 30 might be used. This arbitrary limit does not generally conform with established sample theory.

8. A 10% Type I alpha level for parity tests has been proposed. This level is too high and should be replaced by a more standard 5% level.

9. Econometric methods were not considered.  ORA supports the goal of simplicity of solutions, but reliance solely upon statistical analysis may trade-off too much in favor of simplicity.  However, since ORA does not have available sufficient data, as stated above, specific proposals incorporating such methods cannot be presented herein. 

10. Key elements of the Performance Incentive Plan are missing, vague, or incomplete. The ACR states that the Commission will consider some graduated payment schedule and that the final incentives should provide minimal opportunity to game the system.  ORA supports the adoption of such elements and looks forward to reviewing them 
.

11. No details have been provided for the incentive system.

12. A total of 44 performance categories and over 1,000 performance measures have been suggested. Yet, there is little discussion of possible correlation between these performance measures. It may well be that the state of OSS can be adequately measured with fewer performance measures since many of the proposed measures may be cross-correlated with each other, and as such, may not be needed. 

III. Requested Comments

The ACR requests interested parties to comment on the following questions:

13. Why can a standardized z-test not be used as a measurement tool during the six-month trial?

14. Explain why benchmark measures without any statistical tests should not be used as a measurement tool.

15. Explain why a minimum sample size of 30 should not be used.

16. Explain why a 10% alpha level for Type I parity tests should not be used.

Although the problems presented by the approach presented in the ACR cannot be solved by a simple resolution of these four questions, ORA will attempt to assist the Commission by addressing the issues specifically raised in the ACR.  However, the answers to these four questions are inter-related.  The correct sample size is dependent on the critical value (alpha value) chosen and on the distribution of the series in question.  For example, the validity of a standardized z-test is dependent on an assumption of normality.  Also, the calculated sample size may be incorrect if an inappropriate alpha value is used and/or the distribution is not normally distributed.

A. The Z-Test

Neither the z-test nor any other parametric test should be used because many (if not all) of the underlying series (the performance measures) are not normally distributed. Since the underlying series are not normally distributed; then the true probabilities are unknown, and the z-test is of little value.

A normal distribution can be graphically represented as a bell curve in which half of the distribution is greater than the mean and half of the distribution is less than the mean.  The greatest number of observations will occur closest to the mean and the number of observations will decline as we move further away from the mean.

For example: let’s suppose that 1,000 integers (whole  numbers) were drawn at random, these integers had values between –10 and +10, and the mean (arithmetic average) of the series was 0.  If the series was normally distributed, we would expect the series to contain a large number of integers between –1 and +1, very few numbers between +9 and +10 or –9 and –10.  Additionally, we would expect to observe that the number of integers between +9 and +10 would be approximately the same as the number of integers between –9 and –10.

The z-test and nearly all parametric tests are based upon the assumption that the series in question are normally distributed. It is true that some test procedures (such as the Chebyshev Inequality) make no assumption about normality, but instead assume that the series in question has a finite mean. This is essentially the same as the assumption of normality since a finite mean implies a finite variance and the “normal distribution is the only class of stable laws [distributions] that has a finite second moment [variance].”

Unfortunately, many of the performance measures are not based on a normally distributed series. Therefore, parametric tests should not be used. Additionally, different parametric tests will yield different results and it becomes difficult to choose the correct parametric test.

It has been suggested that non-parametric tests be considered. However, non-parametric tests also have significant problems. They involve a loss of information and are less efficient than parametric tests.

B. Benchmark Measures

The Performance Incentives Plan should have two goals: (1) to ensure that the customers of both CLECs and ILECs receive statistically equal service; and (2) to maintain service levels for all ratepayers at least at their historic levels. ORA contends that a benchmark should be based on historical, and not future data. The performance measures used in the test period should be limited to those measures in which there is historical data available on at least 20 observations (see Section III-C, Sample Size). Other measures can be added by the Commission at a later time when more data is available.

ORA agrees with the CLECs (CLEC Opening Brief at pp. 4-15) that parity should be defined as the mean of the series plus 1 standard deviation (It is appropriate that the Benchmark be set to the mean of the series plus 1because of the non-random component of the values of the performance measures.If a random variable is normally distributed, statistical theory indicates that there is a 95% probability that observations will fall within 1.96However, classical statistics is based on an assumption that the variable in question is a random variable and a random variable can be defined as a variable that takes on different numerical values because of chance.

ORA does not believe that the values of these performance measures are totally random. If these values were random, then there would be no parity problem and this entire investigation would be unnecessary. Since the ILECs are obviously able to effect the values of the performance measures in question, the Commission should recognize the fact that the values of these series are not totally random, but include a random and a non-random component.

Because of the non-random component, we should set the benchmark to the historical mean of the series plus a 1 deadband. Under this system, performance which is worse than the mean + 1 should result in a penalty.

This same system (mean plus 1has been previously used by the Commission and recommended by diverse organizations such as Pacific Gas and Electric Company and Vantage Consulting. Arguments in favor of a mean + 1 benchmark can be found in the following documents:

1. Vantage Consulting, A Mid-Point Evaluation of SDG&E’s Base Rates Performance Based Ratemaking Mechanism, March 1997.

2. Schankerman, Mark, “Distribution Performance-Based Ratemaking Design,” in Chapter 2 of Pacific Gas and Electric Company Distribution Performance-Based Ratemaking Proposal Amended Prepared Testimony, A-98-011-023, February 26, 1999.

3. Joint Proposal of ORA, TURN, San Diego Gas and Electric Company, and Southern California Edison, R-96-11-004, October 6, 1999.

C. Sample Size

The minimum sample size is not a trivial issue and should not be arbitrarily set at 30.  The most reasonable way to choose a minimum sample size (N) is by specifying that we wish to be 95% confident ( = .05) that the sample mean is within 1 of the population mean (see Section IV-A).  We can then use the formula N = 1/ to calculate a minimum sample size of 20.

D. Alpha Level 
The ACR has explained that:

The Type I error is the risk of believing that the ILEC is not providing parity service . . . when in fact the ILEC is providing parity service. The Type II error is the risk of believing the ILEC is providing parity service when in fact it is not providing parity service.

Any alpha value chosen involves a tradeoff between Type I and Type II errors. An alpha value of 10% is simply too high. A more standard alpha level of 5% (.05) should be used instead.  Both the Federal Communications Commission (FCC) and independent statisticians have supported an alpha level of .05.  For example, the FCC in a recent OSS case involving Bell Atlantic of New York has used an alpha level of .05.
  Also, academics Wonacott and Wonacott have explained that “It is common to choose 95% confidence (5% critical value). In other words we will use a technique that will give us, in the long run, a correct interval 19 times out of 20.”

In other words, the use of a higher than normal alpha value means that we are increasing the probability of incorrectly declaring that the ILEC is out-of-parity in order to lower the probability that we will incorrectly declare that the ILEC is in-parity.

IV. ORA’s Proposal

Due to ORA’s concerns with the proposal advanced in the ACR (see Section II), ORA offers a series of recommendations which will protect the interests of ratepayers, CLECs, and ILECs.  ORA is specifically recommending that:

4. Parity should be defined as a situation in which the average mea​sured results for the CLECs served by a particular ILEC are within one standard deviation of the average measured results that the ILEC provides to its internal company units.

5. All results should be reported daily and all averages should be calculated monthly.

6. The benchmark should be defined as the historical mean of the series plus 1. Performance worse than the benchmark will trigger a penalty.

7. Performance measures should be based on historical and not on future data.

8. A performance measure should only be included in the initial test period if the following two requirements are met: (1) the minimum sample size of 20 is satisfied; and (2) the measure is not highly correlated (greater than 0.80) with any other measure. The Commission may add additional performance measures after the initial period if these additional measures meet the above criteria.

9. Correlation tests should be run for all of the performance measures. No performance measure should be included if it has a correlation of greater than 0.80 with any other performance measure. Correlation should be determined for any two performance measures (x and y) by using the formula rx,y = [Cov(x,y)]/[xy], where rx,y is the cor​re​lation between measure x and measure y, Cov(x,y) is the covariance between measure x and measure y, x is the standard deviation of measure x, and y is the standard deviation of measure y.

10. Because the ratepayers are the ultimate beneficiaries of competition, and defects in competition thus harm ratepayers, an automatic penalty system should be imposed and all penalties should be returned to the ratepayers in the form of a credit against any OSS implementation cost recovery surcharges the Commission may authorize.  If the penalties exceed any implementation cost recovery, then penalties should take the form of a ratepayer bill surcredit.

A.  The Commission Should Monitor ILEC Reporting and Establish a Penalty Mechanism

A periodic review and audit program should be initiated by the Commission to ensure that results are accurately reported and that the program is achieving the desired goals.  ORA recommends that a system of automatic penalties be established which is partially modeled after the Amended Performance Assurance Plan and Amended Change Control Assurance Plan of Bell Atlantic-New York.
  All penalties should be credited against any future OSS infrastructure costs or returned to the ratepayers in the form of monthly bill credits.  The penalties must be large enough to provide the ILECs with an in​cent​ive to provide parity service to the CLECs and to discourage “gaming” by the ILECs.

ORA has used the annual base penalty amounts of $194 million agreed to by the New York PSC and Bell Atlantic New York as a basis for arriving at the penalty portion of ORA’s proposal.
  These penalty amounts must be scaled to account for the size of the California market relative to the New York market and for the relative size of the two California ILECs (Pacific Bell and GTEC).  ORA has calculated that an annual base penalty amount of $360 million be used, that a base penalty $331.2 million be used for Pacific Bell, and that a base penalty of $28.8 million be used for GTEC.

Total intrastate telecommunications revenues in New York state were $9.741 billion in 1997 compared to $18.028 billion in California during the same period.
 Therefore, ORA is recommending that an annual base penalty amount of $360 million (194*18.028/9.741) be used in California and that this amount be apportioned based on the relative claimed (but not yet verified) infrastructure expenses of Pacific Bell and GTEC.
 

B. The Penalty System

ORA recommends that a 3-part penalty system be established which will (1) provide the ILECs with an incentive to provide parity service to CLECs; and (2) prevent “gaming” of the system.  One reason for recommending such a multi-level system is to recognize that the various functions measured by the performance measures are components of systems of functions, and not entirely independent functions.  Because of this there are three ways that problems with OSS performance could render OSS access impractical for CLECs.  First, severely bad performance of a function associated with an individual performance measure could make OSS access impractical.  Second, an accumulation of poor performance in a group or cluster of related functions (associated with a group of performance measures, for example, measures related to billing functions) could make OSS access impractical.  Finally, an accumulation of poor performance of a number of these groups or clusters of functions could make OSS access impractical.

In order to consider these cumulative impacts of what may otherwise appear to be minor problems, ORA proposes creating penalties in three groups.  The first set of penalties would be based upon performance of individual performance measures.  The second set of penalties would be based upon clusters of functionally related performance measures (performance groups).  The third set of penalties would be based upon an average of overall performance for all performance measures.

These penalties should be calculated based on a simple arithmetic progression and penalty amounts should be assessed and credited monthly. Total base penalty amounts will be divided equally among the three parts and penalties will be assessed for:

1. Performance worse than the benchmark for each performance measure.

2. Performance worse than the average benchmark (mean plus 1) for each performance group. Group performance will be calculated by averaging the performance (in standard deviations relative to the mean) for each performance measure within a performance group.

3. Performance worse than the average benchmark (mean plus 1) for all performance measures. Total performance will be calculated by averaging the performance (in standard deviations relative to the mean) for each performance measure.

ORA is proposing that penalty amounts accelerate arithmetically according to the formula P = B(S  1), where:


P
is the amount of the penalty.


B
is the base penalty.

S
is the number of standard deviations above the mean for a given performance measure.

Table 1 provides a hypothetical example of ORA’s proposed penalty system and calculates the Pacific Bell penalties for a given month using a set of hypothetical values. For clarification purposes only, it assumes that there are 20 performance measures and 5 performance groups and that each group will have 4 measures.  Performance Group I contains measures 1-4, Group II contains measures 5-8, Group III contains measures 9-12, Group IV contains measures 13-16, and Group V contains measures 17-20.

Pacific Bell monthly penalty amounts are calculated based on the information provided on pages 11-12 of this document.

Table 1: Sample Penalty Assessment for Pacific Bell


Performance
Criteria
Std. Dev. Above Mean
Monthly
Penalty
($ 000)

Measure 1
2.53
704

Measure 2
0.22
0

Measure 3
0.98
0

Measure 4
1.76
350

Measure 5
1.87
400

Measure 6
1.61
281

Measure 7
0.01
0

Measure 8
2.83
842

Measure 9
0.23
0

Measure 10
0.04
0

Measure 11
1.04
0

Measure 12
1.37
170

Measure 13
0.73
0

Measure 14
2.51
0

Measure 15
1.24
0

Measure 16
2.90
0

Measure 17
2.29
593

Measure 18
1.63
290

Measure 19
0.51
0

Measure 20
2.91
0

Group I

0

Group II
1.58
1,068

Group III
0.15
0

Group IV
1.85
0

Group V
0.13
0

All Groups
0.16
0

Total Penalties
$4,698,000
C. C.  Plan Review

Monthly status reports should be filed by each ILEC.  These status reports should include an analysis of whether parity conditions have improved or deteriorated as well as an explanation of the change in parity conditions.

Once the Performance Incentives Plan is completed, the Commission should conduct an annual review to determine whether or not any modifications or additions should be made to the plan.  During this review, the Commission should determine whether (1) measures and weights should be modified, added, or deleted; (2) the minimum sample size should be changed; or (3) the benchmark or deadband should be changed.

V. CONCLUSION

In order to discourage “gaming,” provide incentives for the provision of purity services to CLECs, encourage a more competitive telecommunications market in California, and protect the economic interests of ratepayers, the Commission should adopt ORA’s proposal for an OSS performance review and audit program, including an automatic penalty mechanism.
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