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REBUTTAL TESTIMONY 
 OF 

 DR. RONALD E. WHITE 

ARIZONA PUBLIC SERVICE COMPANY 

DOCKET NO. E–01345A–19–0236 

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 1 

A. My name is Ronald E. White. My business address is 17595 S. Tamiami Trail, Suite 2 

260, Fort Myers, Florida 33908. 3 

Q. ARE YOU THE SAME RONALD E. WHITE WHO FILED DIRECT TESTI-4 

MONY ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY IN THIS 5 

PROCEEDING? 6 

A. Yes. 7 

I. PURPOSE OF TESTIMONY 8 

Q. WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY? 9 

A. I was asked by Arizona Public Service Company (APS or Company) to respond to 10 

portions of the pre–filed direct testimonies of: a) Residential Utility Consumer Office 11 

(RUCO) witness Frank W. Radigan; and b) Staff witness Ralph C. Smith. More spe-12 

cifically, I was asked to review and comment on recommendations by these two wit-13 

nesses to reduce depreciation rates recommended by Foster Associates in the 2019 14 

study conducted for APS.1 15 

II. SUMMARY16 

Q. PLEASE SUMMARIZE YOUR REBUTTAL TESTIMONY. 17 

A. Estimation of service lives is addressed in Section III. This section discusses limita-18 

tions of the curve fitting technique employed by RUCO. 19 

The formulation of accrual rates is addressed in Section IV. This section de-20 

scribes RUCO’s flawed attempt to develop accrual rates from incorrect average ser-21 

vice lives, remaining lives and net salvage rates that Mr. Radigan inserted into a 22 

spreadsheet created by Foster Associates. 23 

1 White Direct Testimony, Attachment REW–2DR. 
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Section V is responsive to Staff witness Smith’s advocacy of abandoning the 1 

straight–line method and adopting a “present–value” formulation of net salvage ac-2 

crual rates. It is demonstrated how a SFAS 143 formulation of accrual rates would 3 

inequitably shift the timing of depreciation expense by reducing current accruals and 4 

increasing future accruals relative to a straight−line allocation of estimated net sal-5 

vage. 6 

Section VI provides a summary of depreciation rates and accruals resulting from 7 

modifications requested by APS to reduce test year depreciation expense.    8 

III. ESTIMATION OF SERVICE LIVES9 

Q. PLEASE DESCRIBE THE DEPRECIATION ISSUES RELATED TO SER-10 

VICE–LIFE ESTIMATES. 11 

A. As shown in Table 1 below (Columns B and C), RUCO witness Radigan takes excep-12 

tion to 11 of 14 projection lives (P–Life) and three of 14 projection curves (Columns 13 

D and E) estimated by Foster Associates for distribution plant included in the 2019 14 

Depreciation Rate Study.  15 

Q. WHAT IS YOUR UNDERSTANDING OF THE TECHNIQUE USED BY 16 

WITNESS RADIGAN TO ESTIMATE SERVICE–LIFE STATISTICS? 17 

A. According to his testimony, projection lives advocated by Mr. Radigan for each of the 18 

plant accounts listed in Table 1, Column C above were estimated by fitting Iowa–type 19 

survivor curves “with known average service lives” to observed life tables created by 20 

P-Life Curve
Account Description APS RUCO APS RUCO

A B C D E

361.00 Structures and Improvements 60.00 65.00 R3 R3
362.00 Station Equipment 45.00 48.00 L0.5 L0.5
364.01 Poles, Towers and Fixtures - Wood 45.00 48.00 L0 L0
364.02 Poles, Towers and Fixtures - Steel 50.00 60.00 R0.5 R0.5
365.00 Overhead Conductors and Devices 50.00 55.00 SC SC
366.00 Underground Conduit 60.00 65.00 L1 L1
367.00 Underground Conductors and Devices 40.00 44.00 L1 L1
369.00 Services 55.00 65.00 L1 R0.5
370.03 Meters - AMI 15.00 20.00 R3 SC
371.00 Installations on Customers' Premises 45.00 49.00 L0 L0
373.00 Street Lighting and Signal Systems 55.00 65.00 L0.5 R0.5

Table 1. Service-Life Statistics
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Foster Associates and “… one is chosen as most closely matching the shape of the ac-1 

tual data for the account. The area under the smoothed curve is the estimated service 2 

life for the property in the account ...”2 The technique used by Mr. Radigan is nothing 3 

more than a computerized version of visual curve fitting (to an oddly shaped array of 4 

data points contained in an observed life table) employed long before the advent of 5 

computers. 6 

Q. HOW WAS VISUAL CURVE FITTING EMPLOYED IN THE PAST? 7 

A. Prior to the availability of mechanized systems, a series of survivor proportions ob-8 

tained from an observed life table was typically plotted on graph paper and overlaid 9 

with correspondingly scaled graphs of survivor curves such as the Iowa–type curves. 10 

The type–curves were drawn with various average service lives such that both the 11 

dispersion and average service life of the observed proportion surviving could be se-12 

lected from a visual inspection of which curve appeared to best “fit” the data. 13 

A computerized version of the same technique has since replaced manual plotting 14 

of points and fitting to survivor curves. The type–curves (such as Iowa) used in such 15 

an analysis can be scaled to any average service life, thereby providing a description 16 

of both the dispersion (i.e., distribution of retirements over time) and average service 17 

life of the fitted data.  The “best fitting” curve, however, remains decided by a visual 18 

inspection of which curve seems to fit the data points best. Visual curve fitting is an 19 

application of descriptive statistics used to summarize and describe data through nu-20 

merical calculations, graphs or tables. It is not an actuarial method of life analysis. 21 

Q. WHAT METHOD DOES FOSTER ASSOCIATES USE IN CONDUCTING 22 

STATISTICAL SERVICE–LIFE STUDIES? 23 

A. The statistical method used by Foster Associates is an application of inferential statis-24 

tics. Hazard rates are graduated or smoothed rather than “visually” fitting data points 25 

to a survivor curve. This actuarial method draws inferences and predictions about 26 

population service–life parameters based on an analysis of samples drawn from the 27 

parent population. 28 

2 Radigan at p. 29, l. 3–6. 
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Projection lives and projection curves are population parameters “inferred” from 1 

a statistical analysis of the underlying forces of retirement described by probability 2 

distributions. A projection life is an estimate of mean service–life of the population 3 

from which retirements are observed as a random sample. Probability distributions 4 

used in estimating service–life statistics are called survival functions. The four sur-5 

vival functions are depicted in Figure 1 below. 6 

 The associated probabilities are defined as follows: 7 

1. Probability Density Function: The probability that a unit of proper-8 

ty will be retired between ages t1 and t2.9 

2. Cumulative Distribution Function: The probability that a unit of10 

property is retired before age t.11 

3. Survivorship Function: The probability that a unit of property re-12 

mains in service beyond age t.13 

4. Hazard Function: The probability of nearly immediate retirement14 

from service for a unit of property known to be in service at age t.15 

The fundamental probability distribution of interest in estimating the service life 16 

of industrial property is the hazard function. This function, which is also used in reli-17 

ability theory, describes the conditional probability of retirement (called a hazard 18 

















-12- 

straight−line accruals. In 2038, SFAS 143 accruals are about $1.3 million higher than 1 

straight−line. Clearly, a SFAS 143 formulation of accrual rates would shift the tim-2 

ing of depreciation expense by reducing current accruals and increasing future accru-3 

als relative to a straight–line allocation of unavoidable dismantlement costs. 4 

Q. PLEASE SUMMARIZE YOUR RESPONSE TO THE STAFF–5 

RECOMMENDED PRESENT VALUE FORMULATION OF NET SALVAGE 6 

ACCRUAL RATES. 7 

A. The SFAS 143 method recommended by Staff appears to serve no other useful pur-8 

pose than to reduce current depreciation rates. The threshold question is not if or how 9 

time value of money should be reflected in formulating depreciation rates; the ques-10 

tion the Commission must first decide is who should pay for future costs of removal 11 

(and when). Any number of models can be used to deliberately shift the timing of de-12 

preciation expense depending upon the desired result. 13 

Given, however, the complexity of introducing time value of money in the for-14 

mulation of accrual rates for net salvage, a strong argument can be made for retaining 15 

the treatment endorsed by regulation for nearly 100 years. The simplicity of the 16 

straight–line method far outweighs the complexity of attempting to shift the timing 17 

of net salvage accruals to achieve a reduction in current depreciation expense, in-18 

crease future expense and potentially increase the marginal cost of external financ-19 

ing. I firmly believe that introducing time value of money in the computation of net 20 

salvage accruals is unnecessary and would only serve to further complicate the de-21 

velopment and regulation of depreciation rates. I would urge the Commission to re-22 

tain the current formulation of straight–line accruals for net salvage. 23 

VI. MODIFIED DEPRECIATION RATES AND ACCRUALS24 

Q. PLEASE EXPLAIN WHY FOSTER ASSOCIATES WAS REQUESTED BY 25 

APS TO MODIFY DEPRECIATION RATES RECOMMENDED AND FILED 26 

IN THE 2019 DEPRECIATION RATE STUDY. 27 

A. It is my understanding that, after considering the direct testimony of intervenors, the 28 

Company sought ways to mitigate the impact of the rate increase request on its cus-29 
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tomers after its initial rate Application was filed. In concert with other mitigation 1 

measures, Foster Associates was requested to reduce depreciation rates by: a) Extend-2 

ing the life–span of non–legacy solar power stations by 10 years; and b) reducing the 3 

amortization period of the Palo Verde reserve excess from nine to six years.  4 

Q. PLEASE SUMMARIZE THE CHANGES IN DEPRECIATION RATES AND5 

ACCRUALS RESULTING FROM THE REQUESTED MODIFICATIONS.6 

A. Table 2 below provides a summary of the changes in annual rates and accruals result-7 

ing from the requested modifications.8 

It can be observed from Table 2 that the change in the composite accrual rate is a 9 

reduction of 0.18 percentage points and the change in total accruals is a reduction of 10 

$26,653,800. 11 

Q. DOES THIS CONCLUDE YOUR REBUTTAL TESTIMONY?12 

A. Yes, it does.13 

14 

15 

16 

17 

18 

19 

20 

21 

Function Filed Modified Difference Filed Modlified Difference
A B C D=C- B E F G=F- E

Production

 Steam 5.02% 5.02% $102,807,136 $102,807,136

 Nuclear 0.96% 0.31% -0.65% 28,470,493 9,351,926 (19,118,567)
 Other 4.00% 3.77% -0.23% 129,300,016 121,764,783 (7,535,233)

Transmission 2.01% 2.01% 2,761,160 2,761,160

Distribution 2.51% 2.51% 157,904,801 157,904,801

General Plant 6.14% 6.14% 57,485,130 57,485,130

Total 3.07% 2.89% -0.18% $478,728,736 $452,074,936 ($26,653,800)

Accrual Rate 2019 Annualized Accrual

Table 2. Filed vs Modified Rates and Accruals




