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Fitting with Type Curves 
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Curve fitting is the process of determining the trend or pattern developed from the known 
historical facts. Once data have been assembled, an observed interim retirement life table can 
be developed. This observed curve can be fitted to generalized life curves, e.g., Iowa curves 
or curves based on the Gompertz-Makeham formula. These curves and curve fitting processes 
are described in detail in Appendix A, parts 1-3. 

The techniques used in curve fitting may be mathematical, graphical ·matching techniques 
with type curves, and/or visual inspection. Mathematical curve fitting is advantageous because 
the interim retirement curve may be based on broad experience bands. 

The choice of the curve fitting technique could depend on the ease of handling the data 
and the ease of interpreting the results. The mathematical techniques may yield significantly 
better results, compared to graphical matching or the visual inspection process. 

The Generation Arrangement 

The generation arrangement is applicable even in cases where obsolescence is being 
experienced and no new installations are made but substantial sums of money are still being 
invested just to keep the plant. For life span categories the generation arrangement provides a 
sound basis for determining the average service life and average remaining life . 

Vintage remaining lines are developed using an interim retirement rate and the A YFR 
to compute vintage average life expectancies. These remaining lives are combined with 
historical experience in the age distribution of the surviving investment, which is derived from 
ctual or computed mortality experience, to develop the average service life. 

Tables 10.:.5 and 10-6 are examples of interim retirement life and generation arrangement 
hies. The A YFR and survivor curve are based on the estimated retirement schedule in Table 
_-1 and the interim retirement rate developed in Table 10-2. 
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160 PUBLIC UTILITY DEPRECIATION PRACTICES 

in the case of relatively small companies and is probably true for most larger companies as well. 
In any case it would not be economically justifiable for any utility, regardless of size, to produce 
indepth salvage forecasts for all categories of plant. 

Refining analyses of net salvage includes studies of the relationship between age and the 
percent of reuse salvage and forecasts of the future price of scrap salvage and labor. The 
reasons for making such analyses and the desirability of performing them are discussed below. 

Because the likelihood of reuse is greater for items that are retired at early ages, the 
gross salvage realized for property retired at an early age is usually higher than the gross salvage 
that will be realized over the future life of the remaining property. Book salvage, therefore, 
may overstate the average salvage realized over the entire life of the property. Mathematical 
techniques have been developed to examine the relationship of age at retirement to reuse, but 
they are cumbersome to apply and the results they yield should be carefully interpreted to avoid 
incorrect conclusions. It is believed that the degree of additional precision that those techniques 
provide does not justify the necessary work involved and, consequently, they have not been 
included in this text; 

The majority of present day utility plant will not be retired for many more years, and the 
sale of the retired plant will largely depend upon economic conditions existing at that time. It 
is, of course, impossible to make an accurate estimate of economic conditions expected to exist 
at some exact time in the distant future. However, because utility property generally retires 
gradually over a long period of time, it is necessary only to make reasonable estimates of 
average conditions expected in the future. For plant consisting of ferrous metals and wood, the 
junk value is quite low and even if future prices were double or half of what they were in the 
past, the future salvage percentage would not differ significantly from the past. For plant 
consisting mostly of nonferrous metals, junk salvage may be quite high. Even so, considering 
that the significant item is the average of future prices, it is unlikely that a large error will be 
made by deriving future percentages of junk salvage from past averages or from trends of past 
percentages. It is important to bear in mind also that the mix of items of plant retired in the past 
may be different from the mix of items of plant retired in the future, even within the same 
account or depreciation category. The realized junk salvage from past retirements, therefore, 
may not be representative of future salvage. 

Graphing techniques used to analyze past scrap prices and project future scrap prices can 
be found in older depreciation texts, including the 1968 NARUC Manual,3 but the results may 
not justify the time and effort involved in making the analyses. Consequently, this type of 
analysis has fallen largely into disuse. For example, the FCC no longer requires the submission 
of junk metal wetght studies in connection with the depreciation rate represcription process. 
These techniques have not been included in this text. 

It is often stated that future costs of removal musi logically be higher than past costs 
simply because labor costs are constantly on the increase. In general, this may be a true 
statement but it does not necessarily indicate that the percentage removal cost will increase. 

3 NARUC Depreciation Subcommittee of the Committee on Engineering, Depreciation, 
and Valuation, Public Utility Depreciation Practices (Washington, D.C.: NARUC, 1968). 
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188 PUBLIC UTILITY DEPRECIATION PRACTICES 

requirement studies. The results of analyses from theoretical reserve studies answer many 
questions about the consumption pattern of plant. However, theoretical reserve studies should 
not be used to modify the life and net salvage parameters for calculating future depreciation 
rates. If a theoretical reserve study reflects an inadequate reserve, and the service lives are 
reduced solely on this basis, a new theoretical reserve study based on the new service lives 
would indicate not a "corrected" reserve but instead a greater deficiency, calling for even higher 
depreciation rates. This would not be a correct application of the results of a theoretical reserve 
study. 

Theoretical reserve studies also have been conducted for the purpose of allocating an 
existing reserve among operating units or accounts. Such allocation is done when either the 
reserve has not been accumulated in sufficient detail or cannot be determined from utility 
records. 

In recent years, theoretical reserve studies have been used to estimate the theoretically 
correct book depreciation reserve based upon past and/or future service life and net salvage 
considerations. Changes in technology and challenges from competition place a greater emphasis 
on theoretical reserve studies. Periodic comparisons of the theoretical reserves to the actual 
book reserves and the booking, as depreciation expense, of any reserve imbalance decrease the 
risk that the original cost of plant will not be recovered during its service life. 

The booked consumed service capacity of plant is also expressed by the reserve ratio, 
which is the book depreciation reserve divided by the book plant balance. A higher ratio 
indicates a higher consumption of service capacity or life. 

For example, the reserve and the reserve ratio, for a single unit, continually increase with 
each accounting period until the unit is retired. The reserve ratio for a single vintage with a 
large number of units, however, does not steadily increase. The ratio increases, with some 
fluctuations caused by the retirement dispersion, until the vintage's age equals its average service 
life, after which the ratio decreases with the later period retirements until the vintage's units are 
all retired. 

The reserve ratio for an account containing several vintages also does not steadily 
increase. It may be affected by vintages with differing survivor curve characteristics caused by 
improvements which lengthen the property's service life. Other factors affecting reserve ratios 
are inflation and the pattern of growth in vintage installations. 

Treatment of Reserve Imbalances 

A reserve imbalance exists when the theoretical reserve is either greater or less than the 
actual reserve. If changes are made to the estimated service life and net salvage, creating a 
reserve imbalance, a decision must be made as to. whether and how to correct the reserve 
imbalance. Should the imbalance be amortized (debited or credited) to the current depreciation 
expense over a short period of time; or should a remaining life depreciation rate be used to 
spread the imbalance over the future remaining life of the plant; or should future depreciation 
rates be adjusted to reflect the current estimated service life of the plant leaving the decision to 
adjust the reserve for the future? Further analysis will provide additional information to assist 
in making these decisions. 
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