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National Spore Ratio study
Executive SUDety

This stUdy highlights the bus spare ratios nationally in all fleet
sizes except those grantees operating under 50 vehicles in maximum
service. This study will examine the current condition of the
transit industry using trends, statistical analysis, and exhibits.
All actual spare ratio percentages are appended as Tables 2, 3,
and 4.

Transit agencies have reduced their operating spare ratios, as
displayed in Exhibit 1. This Exhibit displays a "snapshot" of the
national spare ratio for the transit industry over a five-year
span. The national mean spare ratio has decreased from 26.5
percent in 1985 to 22.7 percent in the 1990 report year, which
represents a -14.3 percentage decrease, over a five year-span.
The mean spare ratio over a five year-span for this sample of the
transit industry was 24.3 percent, and the transit industry as a
whole, decreased its spare ratios at a mean 2.5 percent yearly.1
Over a five year-span, 1985 to 1990, 64 percent of all transit
~gencies sampled decreased their spare ratios, and only 36 percent
experienced an increased. The national mean spare ratio has
remained under 25 percent within the past three years.

The larger transit agencies have remained fairly constant with a
spare ratio consistently less than the national mean. The mean
spare ratio for transi~ agencies' with over 1000 VOMS over a five
year-span was 21.5 percent. Additionally, transit agencies with
over 1000 VOMS increased its mean spare ratio from 19.2 percent in
1985 to 22.2' percent, which represents a 15.6 percentage increase.
Note, that this reporting size group sample has only seven
agencies. ThUS, the fluctuation of one agency could change the
entire sample mean drastically. Analyzing this reporting size
group from a macro sense, we can clearly see consistency, as noted
in table 2 appended. The larger agencies have constantly, over a
five year-span achieved a mean spare ratio of less than 24 percent.
Fifty-seven percent of the agencies sampled in this reporting size
sample group reduced their operating spare ratios by more than 5
percent over a five year-span.

Transit systems with 500 - 999 VOMS decreased their mean spare
ratio from 24.8 percent in 1985 to 19.5 percent in 1990, Which

1 This mean (average) percentage decrease represents the yearly
increase/decrease over a five year-span in the national transit
industry.



represents a -21.3 percentage decrease. Sixty-four percent of the
agencies sample, in this reporting size group decreased their spare
ratios by more than 11 percent over a five year-span. Only 36
percent of these agencies increased their spare ratios over a five
year span, which is extremely good considering 91 percent of the
agencies in this reporting size group had spare ratios of 23
percent or less.

Transit systems with 250 - 499 VOMS decreased their mean spare
ratio from 24.2 percent in 1985 to 19.4 percent in 1990, which
represents a -19.8 percentage decrease. Seventy-three percent of
the agencies sampled in this reporting size group decreased their
spare ratios by 42 percent or less, over a five year-span. only
27 percent of these agencies increased their spare ratios over a
five year-span, which represents the lowest percentage of agencies
with increased spare ratios of all reporting size groups sampled in
this study. Additionally, this reporting size group had 67 percent
of its agencies with 20 percent spare ratio.

Transit systems with 100 - 249 VOMS decreased their mean spare
ratio from 31.4 percent in 1985 to 24.5 percent in 1990, which
represents a -21.9 percentage decrease. Sixty-eight percent of the
agencies sampled in this reporting size group decreased their spare
ratios, over a five year-span. Only 32 percent of these agencies
increased their spare ratios over a five year-span, which again is
good considering 59 percent of these agencies operated at 25
percent spare ratio or less.

The small transit agencies, 50 - 99 VOMS, decreased their mean
spare ratio from 33.5 percent in 1985 to 27.1 percent in 1990,
which represents -19.1 percentage decrease. Fifty-eight percent of
the agencies sampled in this reporting size group decreased their
spare ratios, over a five year-span. This reporting size group had
42 percent their agencies increase their spare ratios, over a five
year-span, and 54 percent of these agencies operated at 25 percent
spare ratio or less. It is partiCUlarly commendable that transit
agencies in this reporting size group have lowered their spare
ratios, because these agencies have to work much harder to achieve
20 percent spare ratio.

Overall, 66 percent of all the transit agencies sampled achieved a
spare ratio of 25 percent or less, and 79 percent achieved 30
percent spare ratio or less. Clearly, transit agencies in all
reporting size group have begun to lower their spare ratios.
ThUS, this stUdy finds that the national transit industry as a
whole has worked towards achieving the FTA's goal of 20 percent
spare ratio.



EXHIBIT 1 .
NATIONAL MEAN SPARE RATIOS
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SCOPB

This study provides a summary of the bus spare ratio for the
national transit industry. A select number of transit agencies have
been sampled for the past two years. This yearly analysis has
enabled the Federal Transit Administration (FTA) to form a sound
conclusion as to the level of spare ratio performance of the
transit industry as a whole; and to justify the use of Federal
Section 9 Capital funds to purchase additional motor bus. This
study supports the management of the Section 9 Formula Assistance
Program, and the Triennial Review Program.

The number of spare buses is defined as the number of vehicles
within a Total Active Fleet not in use during the hours of maximum
service operation. The number of Vehicles Operated in Maximum
Service (VOMS) is defined as all vehicles operated during the peak
hours of daily operation. The Total Active Fleet (TAF) is defined
as all motor buses available for mass transit service at a specific
transit agency. Thus, the spare ratio of a standard size motor bus
is calculated using the following equation:

IPDB llAno. lJIODL A¢TXY' "D" (TAP) - (VJW8)

The data used to calculate the spare ratios in this study were
extracted from the Section 15 Publication, Data Tables, for the
1990 reporting year for the bus mode only. This information was
analyzed from a macro sense, because this partiCUlar management
indicator tends to fluctuate from year to year. However, it is
important to note that some high or low motor bus spare ratios may
represent policy decisions rather than inadequate or adequate
management.

Additionally, this study contains graphical information for transit
systems with 50 - 99 VOMS; 100 - 249 VOMS; 250 - 499 VOMS; 500 ­
999 VOMS; and systems with over 1000 VONS. Transit agencies
with under 50 VONS are not included in this stUdy, because these
agencies are not required, according to PTA circular, to maintain a
minimum spare ratio level. Each system size will be analyzed to
answer the following questions:

o What percentage of the transit industry achieved less than
20% spare ratio or at least achieved Circular requirements?

o Over a five year span what percentage increase/decrease
occurred in spare ratios?
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o What improvements currently have taken place over the 1J90
reporting year and where?

o How does motor bus weighted age and system size correlate
with high or low spare ratios?

Background :

In recent years, it has become increasingly iaportant to monitor
and track the spare ratios ot the transit industry. In 1988, the
Ottice ot the Inspector General (OIG) began an audit ot the ~ak

vehicle requirements of Federally funded grantees nationally.1
Thus, the Office of Grants Manageaent (TGM) has continued to
produce an annual study on the increase/decrease of spare ratios ot
federally-funded grantees nationwide.

The triennial review prograa requires that grantees receiving
-Section 9 capital funds aaintain a 20 percent spare ratio. The
Triennial Review Prograa is statutory law as stated in the Federal
Transit Act, as aaended. Thus, grantees are required to tollow the
satistactory continuing control review it.. of the Triennial Review
Proqraa. However, the PTA issued guidance on spare ratios for the
transit industry in Circular 9030.1A, •section 9 Foraula Grant
application Instructions-, dated 5epteaber 18, 1987 which states:

"The nUllber; of spare bus.. in ~e active fleet for
grantee. owning fifty or aore revenue vehicle. should
noraally not exceed 20 percent of the vehicles operated
in aaxiaua service. For purpose. of the spare ratio
calculation, 'vehicles operated in aaxiaua service'should be
accordance with the definition of this tera under the
section 15 reporting require..nts. 2 "

Last y-.r8 .tudy of the transit industry spare ratio concluded
that, o.-all, .,.t systems had continued to lower their spare
ratio. 3 In 1984, 13 systeas had spare ratios of less than 21
percent and 23 syste.. in 1989. The larger transit syste.s showed

Transit syste.. with 500 - 999 VONS had only two systeas with
increased spare ratios between 1984 and 1989, and only one transit
systea showed an increase between 1988 and 1989.
the most significant decline in tera of actual percentage points.



Transit systems with 250 - 499 VOMS had only two systems with
increased spare ratios between 1984 and 1989, and four transit
systems increased their spare ratios between 1988 and 1989 within
this group. Transit systems with 100 - 249 VOMS had four systems
with increased spare ratios between 1984 and 1989, and four transit
systems increased between 1988 and 1989.

Generally, twenty-five of the transit systems between 1984 and 1989
decreased their spare ratios and thirteen showed an increase.
Thus, the transit systems included in last years study, as a whole,
were still making progress in decreasing their spare ratios
although a few individual bus agencies had shown increased spare
ratios.

<:arrent PeDlar EDt Anal.,.ia

Total sample for this study accounts for an average 66.4 percent of
all transit agencies reporting Section 15 bus data that operates a
Total Active Fleet (TAP) of more than 50 vehicles. However, the
sample size for this study was derived using statistical sample
size selection methods with 95 percent degree of confidence and 10
percent maximum allowable error. ThUS, the sample size of this
study was calculated using the following equation:

II-P( 1-P)( lIB] 2
l! ia tbe peroent:ate of. wtal a.1nd
I is ~ cIep:_ ~ CCftficlence
I ia UMt _xi.. allC*abl. G'J.'Or
!berefare, .15(1-.65)[1.96/.10]2

-.65(.35)(19.6]2
-.23(384.16)

sa.ple al.. - 87.3

In an effort to analyze the number of transit agencies that lie
above or below a particular spare ratio percentage (i.e., 20,30, or
40 percent), the following analysis was completed. A less-than­
cumulative frequency graph (EXhibit 2) and distribution (Table 1)
displays this analysis. This analysis represents the current spare
ratios for the sample size above.



The following pages contains Exhibit 2 and Table 1 which represent
the spare ratio percentages of the national transit industry for
the 1990 reporting year. This exhibit and table indicated the
following analysis:

o Eighty-six transit agencies achieved 50 percent spare
ratio or less. This accounted for 98.9 percent of all the
reporting agencies sampled.

o Eighty-one transit agencies achieved 40 percent spare ratio
or less. This accounted for 93.1 percent of all the
transit agencies sampled.

o seventy-five transit agencies achieved 35 percent spare
ratio or less. This accounted for 86.2 percent of all the
transit agencies sampled.

o Sixty-nine transit agencies achieved 30 percent spare ratio
or less. This accounted for 79.3 percent of all the transit
agencies sampled.

o Fifty-seven transit agencies achieved 25 percent spare
ratio or less. This accounted for 65.5 percent of all the
transit agencies sampled.

o Thirty-nine transit agencies achieved 20 percent spare
ratio or less. This accounted for 44.8 percent of all the
transit agencies sampled.

o Twelve transit agencies achieved 15 percent spare ratio or
less. This accounted for 14.8 percent of all the transit
agencies sampled.

o Only four transit agencies had spare ratios, 10 percent or
less.

o Only one transit agency had a spare ratio greater then 50
percent.

using the percentage of the total axis (Exhibit 2), 75 percent of
the total number of transit agencies sampled achieved 28 percent
spare ratios or less: 60 percent of the total number of transit
agencies sampled achieved 23 percent spare ratio or less: and 30
percent of the total number of transit agencies sampled achieved 18
percent spare ratio or less. Exhibit 2 and Table 1 indicates that
most transit agencies operated at a good level for the 1990 report
year.



EXHIBIT 2
1990 SPARE RATIO DISTRIBUTION
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TABLE 1
LESS-THAN-CUMULATIVE FREQUENCY DISTRIBUTION

I

SPARE RATIOS

LESS THAN 5%
LESS THAN 10%
LESS THAN 15%
LESS THAN 20%
LESS THAN 25%
LESS THAN 30%
LESS THAN 35%
LESS THAN 40%
LESS THAN 50%
LESS THAN 60%

TOTAL
OBSERVATIONS

FREQUENCIES

o
4
9

27
18
12

6
6
5
1

87

CUM. FREQ

o
4

12
39
57
69
75
81
86
87

·-The values in the distribution above are displayed in
exhibit 2. and represent the 1990 report year.
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The statistical standard deviations were found for each system size
group, which indicates the average distance each transit agency
spare ratio will deviate from the mean value (average) spare ratio
of that group. The mean value spare ratio for transit agencies
with over 1000 VONS was 22.2 percent for 1990. The statistical
standard deviation for this system size was calculated to be 9.73
percent, which indicates that all transit systems sampled with over
1000 VONS will deviate on average plus or minus (±) 9.73 percent
froa the .ean value of 22.2 percent. That is -- when one standard
deviation was added to the .ean value spare ratio of 22.2 percent,
71.4 percent of the transit agencies sampled in this reporting size
group fell between the standard deviation interval of 13.3 and 31.7
percent spare ratio for 1990.

The mean value spare ratio for transit agencies with 500 - 999 VONS
was 19.5 percent for 1990. The statistical standard deviation for
this system size calculated to be 4.29 percent, which indicates
that all transit syste.. sampled with 500 - 999 VONS will deviate
on average ± 4.29 percent fro. the ..an value of 19.5 percent. In
this reporting size group, 81.8 percent of the transit agencies
sampled fell within one standard deviation of the ..an value of
19.5 percent. That is -- when one standard deviation was added to
the mean value spare ratio, the standard deviation interval for
transit agencies with 500 - 999 VONS was between 15.2 and 23.7
perc.nt spare ratio for 1990.

, . .it

Tbe ..aD value spare ratio for transit agencies withf'25O:499 VONS
..s lo9.4- percent for 1990. The statistical standard 'deViation for
this syste. size calculated to be 6.03 percent, which indicates
that all transit syste.. sampled with 250-499 VOMS will deviate on
average ± 6.03 percent from the ..an value of 20.8 percent. In
this syst.. size group, 66.7 percent of the transit agencies
sampled fell within one standard deviation of the sample size mean
value spare ratio of 19.3 percent. Thus, when one standard
deviat1.. was added to the ..an value spare ratio, the standard
deviat£eft interval for transit agencies with 250 - 499 VOMS was
betwe8ll'13.32 and 25.4 percent spare ratio for 1990.

The aean value spare ratio for transit agencies with 100 - 249 VONS
was 25.4 percent for 1990. The statistical standard deviation for
this syst.. size calculated to be 10.06 percent, which indicates
that all transit systeas sampled with 100 - 249 VOMS will deviate
on average ± 10.06 percent fro. the s.-ple size .ean value of 25.4
percent. In this sample size, 75 percent of transit agencies
sampled fell within one standard deviation of the sample size mean
value spare ratio of 25.4 percent. Thus, when one standard
deviation was added to the .ean value spare ratio, the standard
deviation interval for transit agencies with 100 - 249 VONS was
between 15.34 and 35.46 percent spare ratio for 1990.
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The mean value spare ratio for transit agencies sampled with 50-99
VOMS was 27.1 percent for 1990. The statistical standard deviation
for this system size calculated to be 11.3 percent, which indicates
that all transit systems sampled with 50-99 VONS will deviate on
average ± 11.3 percent from the sample size mean value of 27.1
percent. Note, with this sample size, 61.5 percent of the transit
agenciee saapled fell within one standard deviation of the sample
size mean value spare ratio of 27.1 percent. Thus, when one stan­
dard deviation was added to the ..an value, the standard deviation
interval for transit agencies with 50 - 99 VONS was between 15.8
and 38.4 percent spare ratio for 1990.

comparing the 1990 reporting year standard deviations analysis of
each system size group, transit agencies with 500 - 999 VONS had
the highest percentage of agencies (i.e. 81.8 percent) that was
within one standard deviation of its reporting size mean value.
Transit systems with 100 - 249 VONS had the second highest
percentage of agencies (i.e. 75 percent) that was within one
standard deviation of its reporting size ..an value. Transit
syste.. with over 1000 VaNS had the third highest percentage of
agencies (i.e. 71.4 percent) that was within one standard
deviation of its reporting size ..an. Transit syste_ with 50 -99
VONS had the lowest percentage of agencies ( i.e. 61.5 percent)
that was within one standard deviation of ita reporting size mean.
Transit syste.. with 250 - 499 VOMS had the secl:lowest
percentage of ..-ci.. {4.e. 66.7~ perc~) that' wtWn one
standard c:leviaUon of 1_ re~lQg .i......-n va e. ',',

. ..' '" . • ." .. '~, .. ' ~_.~.J~ I • ...~~:~. . .... . ~.

Additionally, transit~ -.iO 50 - M VOIIS' bad the -b!ghest
standard deviatiOft which vas 11.8 percent. Whereas, transit
syste_ with 500 - 999 VOMS had the lowest .tandard deviation which
was 4.29 percent. Transit .yste. with 250 - 499 VOMS had the
second lowe.t standard deviation which va. 6.03 percent, followed
by transit syst... with over 1000 VONS which had a standard
deviation of 9.73 percent. Transit syst... with 100 - 249 VONS had
the second highest standard deviation which was 10.06 percent.
Their ~peared to be no correlation between .yste. .ize and
standard deviation intervals.

Each systea size group was analyzed over the .cst current reporting
year, 1990, to indicate any improve.ents. In 1989, the ..an value
for transit systeas with over 1000 VONS was 20.2 percent. In 1990,
this reporting size ..an value spare ratio increased to 22.2
percent. Additionally, 43 percent of the.e agencies increased
their spare ratios between 1989 and 1990. MBTA had the highest
spare r&tio in 1990 of this reporting size group which was 42.5
percent. Seattle-Metro had the lowest spare ratio, which was 10.5
percent. In 1989, 29 percent of the transit agencies within this
reportirlg size suple achieved spare ratios greater
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than 20 percent, and 43 percent of these agencies achieved spare
ratios less than 20 percent. However, in 1990, little improvements
were achieved, 29 percent of the transit agencies within this
reporting sample size achieved a spare ratio greater than 20
percent, as in 1989, and the percentage of transit agencies that
operated at less than 20 percent increased slightly to 57 percent.

In 1989, the mean value spare ratio for transit systeas with 500 ­
999 VONS was 17.8 percent. In 1990, this reporting size had the
second lowest ..an value spare ratio of all syste.. sizes sampled
in this study, but increased slightly to 19.5 perc.nt. In this
system size group, 64 percent of these agencies increased their
spare ratio between 1989 and 1990. Oakland had the high.st spare
ra~io in 1990 of this r.porting size group, which vas 30 perc.nt.
Pittsburgh had the low••t spare ratio in 1990, which was 15.1
percent. In 1989, 64 percent of the transit .y.t... saapled
achieved spare ratios of 20 percent or le.s, and 91 perc.nt
achieved at l.ast 23 percent spare ratio or 1•••• In 1990, no
improve.ents were ..de in this reporting size .ample, 64 percent of
the transit agencies in this sample size achieved spare ratios of
20 percent or 1... , and 91 percent operated at 23 percent spare
ratio or less as in 1989.

In 1989, transit .y.t... ·vith 2~Q - 499 VOMB operated at a .ean
value spare ratio of 20.0 percent. In 1990, this reporting system
size had the lowe.t ..an value spare ratio of all reporting systems
sa.pled in this study. Additionally, in 1990 this reporting size
saaple decreased its _an value spare ratio to 19.3 perc.nt. In
this reporting size group, 53 percent of ita ag.ncies increased
their spar. ratios between 1989 and 1990. Salt Lak. City had the
highest spare ratio in 1990, which va. 27.6 percent. San Antonio
had the lowawt .para ratio in 1990, which was 8 perc.nt. In 1989,
60 per~ the aqenci.. within this reporting size .aaple operated
at 20 ~08Dt spare ratio or l.ss, and 67 percent of these agencies
operate«.at 23 percent spare ratio or 1.... Whereas, in 1990 this
reportin9 .i.e ..-ple indicated v.ry little i.prove..nt, 67 percent
of these agenci.s operated at 20 percent .pare or less, as in 1989.
However, 73 percent of these transit agencies achieved at least 23
percent or less .pare ratio, which was an improve••nt over 1989.

Transit syste.. with over 1000 VONS1 500-999 VOMS1 and 250-499 VOMS
and 1989 and 1990 actual spare ratios are appended as Tabl. 2.

In 1989, transit systems with 100 - 249 VONS operated at a .ean
value spare ratio of 23.4 percent. In 1990, this reporting system
size had the second highest mean value spare ratio of all system
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sizes sampled in this study. Additionally, in 1990 this reporting
size increased its mean value spare ratio to 25.4 percent. In this
system size group, 52 percent of these agencies increased their
spare ratios between 1989 and 1990. Norfolk, VA. had the highest
spare ratio of this reporting size group, Which was 50 percent.
Grand Rapids had the lowest spare ratio, Which was 3.1 percent. In
1989, 48 percent of the agencies within this reporting size sample
operated at 20 percent spare ratio or less, and 66 percent achieved
at least 25 percent spare ratio or less. Additionally, 17 percent
of the transit agencies sa.pled in this reporting size operated at
a spare ratio greater than 30 percent. In 1990, this reporting
size sampled indicated no iaproveaent, 48 percent of the agencies
within this reporting size sample operated at 20 percent spare
ratio or less as in 1989. However, the percentage of agencies that
achieVed at least 25 percent spare ratio decreased slightly to 59
percent, and the percentage of agencies that operated at greater
than 30 percent spare ratio, increased to 21 percent.

The names of the actual transit agencies with 100 - 249 VONS and
1989 and 1990 spare ratios are appended as Table 3.

In 1989, transit syateas with 50 - 99 VQMS operated at a mean value
spare ratio of 29 percent. In 1990, this reporting size had the
highest .ean value spare ratio of all reporting sizes sampled in
this study. However, in 1990 this reporting size decreased its mean
~lue s,are ratio to 27.1 percent. In thia reporting size group, 54
~rcent~f these agencie. increased their spare ratia. ~t1Men 1989
Uld 1990. Allentown, PA hael the highest spare ratio;.- wb.ich was
56 •3 percent. Duluth, lIN had the lowest spare ratio, which was
11.3 percent. In 1989, 42 percent of the transit syste.. within
this reporting size saaple achieved at least 20 percent spare ratio
or les8, and 62 percent achieVed at least 25 percent spare ratio or
less. Additionally, 27 percent operated at a spare ratio greater
than 30 percent. In 1990, this reporting size saaple indicated no
i.prov....t, the percentage of transit agencies that achieVed 20
percent~apare ratio or les8 decreased to 27 percent, and the
percen~ ot transit agencies that achieved 25 percent spare ratio
or 1... decreased to 54 percent. Purtheraore, the percentage of
transit agenci.. that operated at a spare ratio greater than 30
percent increased to 35 percent.

The names of the actual transit agencies with 50 - 99 VONS, and
1989 and 1990 spare ratios are appended as Table 4.
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SYSTBI SIZI ANALYSIS

Each system was analyzed over a five year-span to indicate what
percentage increase/decrease occurred in spare ratios, and what
improvements have been made during this period. The following
section will indicate trends in the national transit industry for
bus spare ratios. In addition this seetion of the study will
compare the national mean, over a five year-span, to each system
size group sampled. Again, this indicator tends to fluctuate from
year to year. Thus, all trends will be analyzed fro. a macro
sense.

The reporting sa~le size has not changed for the following
sections. The reporting year span that will be used is 1985 to
1990. If you reference the 1985 Section 15 Annual aeport you may
find many of the agencies contained in this study have shifted back
and forth between reporting size groups.

Each of the following reporting .ize. have been analyzed
separately. fte. tollowingsecUona "~J.a,cont.ia-an exhibit
followed by an ataalysiafor ~~'partiC81ar reporting .~. sample.
These exhibit. VUl: dl~y ~~centage'Cb.1I9Iin apde ratios
by syste. size ,,,. ind 'a ~ri.on;« tJ:'8lMla. TIle .ctual spare ratio
percentages for each individual'transit agency can be found in the
appendix.



TRANSIT SYSTEMS
SAMPLED OPERATING

OVER 1000 VOMS



EXHIBIT 3
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Exhibit 3 represent the comparison of the mean spare ratio for
transit agencies with over 1000 VOMS and the national mean spare
ratio, over a five year-span. This exhibit indicated the following
analysis:

o The mean spare ratio for transit agencies in this
reporting size group have consistently remained
under the national mean spare ratio.

o OVer a five year~pan, the mean sPare ratio for
transit agencies with over 1000 VONS increased by
15.6 percent, however, the national ..an decreased
by 14.3 percent.

o

o

o

In the 1986 report year this syst.. size reached
its higbest -.an ~pare ratio over a five year-_pen
which·...· 23.2 pircent;::1ts lowest _an .pare ratio
was aCb1eved ia J98S /1IIlich vaa 19.2 pu-cent.

....... .' '-': 4 • _~

, ......,..,

OVer a five year-span this reporting size group ..an
spare ratio was less than 24 percent. ..,

XD the 1985 report year this systea size group mean
8pare ratio vas 7.3 percent lass than the national
..-n, which represents the largest difference in
~ coaparison of the national mean and transit
agencies operating over 1000 VOMS.



TRANSIT SYSTEMS
SAMPLED OPERATING

500 - 999 VOMS



EXHIBIT 4
TIME SERIES COMPARISON

BY SYSTEM SIZE

....................................................................................

j'

MS5% "
E
A
N SO'- '

=2S"~
A

=2~
A 15"~
A
T610..,.'

1885 1881 1887 1188 1888 1880

REPORTING YEARS

!lHhOO - Me VOIII. • NRIONAL IIIEAN ~



PIICJ8 18

Exhibit 4 represents the comparison of the mean spare ratio for
transit agencies with 500 - 999 VOMS and the national mean spare
ratio, over a five year-span. This exhibit indicated the following
analysis:

o The mean spare ratio for transit agencies in this
reporting size group have fluctuated above and below
the national mean between 1985 and 1990.

- 0 OVer a five year-span, the aean spare ratio for transit
agencies with 500 - 999 VONS has decreased by 21 percent,
coapared to the national aean decrease of 14.3 percent.

o In the 1986 report year this systea size group
achieved its highest ..an spare ratio over a five
year-span which. vas 28~1. percen~, its lowest _an
spare r'1Kio vaIL.chi...._, in 1989, wbich vas 17 ••
percent.-: ';>" '., •.~,:

o In the 1986 and 1987 report years this systea size
group achieved a aean spare ratio higher than the
national _an.

o ~. reporting size group achieved a five year
.-an spare ratio ratio less-than 29 percent.

o In the 1989 report year this systea size a.an
spare ratio was 4. 2 percent less than the national
mean, which represents the largest difference in
the coaparison of the national ..an and transit
systems with 500 - 999 VONS.
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Exhibit 5 represents the comparison of the mean spare ratio for
transit agencies with 250 - 499 VOMS and the national mean spare
ratio, over a five year span. This exhibit indicated the following
analysis:

o The mean spare ratio for this system size group have
consistently remained under the national mean spare
ratio.

o OVer a five year-span, the mean spare ratio for transit
agencies with 500 - 999 VOMS has decreased by 19.9
percent, coapared to the national ..an decrease of
14.3 percent.

~

o In the 1985 report year this syat_ size qroup
achieved its hi9beat -.an apare ratio over a five
year-.~-whiC$ .a 2....-1 percell'-, its. lowest ..an spare
ratio ... achi"ed in the 1986 -.d 1990 ~eport

years, .~cb,.. 19.3.~ent<;.<
~ .,.. . . .. " .., . t - ~_

~

o This reporting aize qroup achieved a five year mean
spare ratio ot 21.2 percent.

o xa the 1986 report year this systea size mean
-.are ratio vas 5.8 percent lesa than the national
~, which represents the largest difference in
the coaparison ot the national mean and transit
syat... vith 250 - 499 VOMS.
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Exhibit 6 represents the comparison of the mean spare ratio for
transit agencies with 100 - 249 VOMS and the national mean spare
ratio o"er a five year-span. This exhibit indicated the following
analysis:

o The mean spare ratio for transit agencies in this
reporting size group have fluctuated above the
national mean four of the past five years.

o OVer a five year-span, the mean spare ratio for
transit agencies with 100 - 249 VOMS has decreased
by 22 percent, compared to the national aean
decrease of 14.3 percent.

o In the 1985 report year this systea size group
achieved its highest aean spare ratio over a five
year-span which was 31.3 percent, its lowest mean
spare ratio was ,achieved in 1989, which wa. 23.2
percent. .

o In the 1985, 1986, 1988, 1989 and 1990 report years
this syste. size group achieved a aean spare ratio
higher than the national mean.

o This reporting size group achieVed a five year
..an spare ratio of 26.1 percent.

o In the 1985 report year this systea size
group .ean spare ratio was 4.8 percent greater
than the national mean, which represents the
largest difference in the comparison of the
national aean and transit system with 100 - 249
VOMS.
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Exhibit 7 represents the comparison of the mean spare ratio for
transit agencies with 50 - 99 VOMS and the national mean spare
ratio, over a five year-span. This exhibit indicated the following
analysis:

o This system size group have consistently achieved
a higher mean spare ratio than the national mean.

o OVer a five year-span, the .ean spare ratio for
transit agencies with 50 - 99 VONS has decreased
by 19.1 percent, compared to the national .ean
decrease of 14.3 percent.

o In the 1985 report year this system size group
achieved its highest mean spare ratio over a five
year-span which was 33.5 percent, its lowest mean
spare ratio was achieved in 1990, which was 27.1
percent.

o This reporting size group achieved a tive mean
spare ratio of 29.1 percent.

o In the 1985 report year this system size mean
.pare ratio vas 1 percent greater than the national
..an, which represents the largest ditterence in
tbe co.parison of national .ean and transit systems
with 50 - 99 VOMS.



Page 28

correlation Analywi.

In an effort to understand why indivdual systems have high spare
ratios. The following table tested the correlation between the
weighted mean age of the total active fleet and the spare ratios of
agencies with 500 - 999 VOMS and over 1000 VOMS.

8a11pled Transi1:
AQUCi..

Washington-WMATA
Seattle-METRO
Boston-MBTA
NeW" Jersey-NJT
Philadephia-SEPTA
New York-NYCTA
Chicago-CTA
Miami-MOTA
Pittsburgh-PAT
Cleveland-RTA
Houston-METRO
Minneapolis-MTC
Oakland-AC Transit
Atlanta-MARTA
Baltimore-MTA
portland-Tri-MET
Oenver-RTD
ST.Louis-Bi State

1990..n latio

15.6%
10.5%
42.5%
20.1%
28.9%
19.3%
18.5%
21. 3%
15.1%
18.3%
15.5%
16.2%
30.1%
21.2%
19.8%
22.3%
18.5%
16.5%

9.8
9.8
7.9
5.7
6.4
8.7

10.5
5.7
9.1
5.8
5.8
3.5
7.5
7.9
6.4
6.4
7.0
9.9

This sample indicated that 67 percent of the agencies operated a
at a weighted mean age of 8 years of age or less, and the mean age
for the entire sample was 7.43. Additionally, only 33 percent of
the 67 percent operated at spare ratios of more than 20 percent.
The mean value spare ratio for this sample was 20.56 percent.

Thus, there appears to be no correlation between the weighted mean
age and high spare ratios. Note, this does not indicate that older
agencies do not experience additional maintenance expense due to
the number of older motor buses. The weighted mean age simply
analyzes the entire total active fleet by putting weight on the age
by number of vehicles contained in each vehicle type (i.e. AB,BA,
and BB).
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Snnar:y AnAlysis

This se·.::tion intends to briefly summarize major data collected in
determining a summary of the condition of bus spare ratios for each
reporting system size sampled. This study indicated the following
analysis;

OYIR 1000 yellS

o Standard deviation interval was 13.3 to 31.7 percent, 71.4
percent of these agencies fell within this interval.

o Mean value spare ratio was 20.2 percent in 1989, and
increased to 22.2 percent in 1990.

o 43 percent of these agencies increased their spare ratios
between 1989 to 1990.

o 57 percent of these agencies had spare ratios of 20
percent or less.

o 29 percent of these agencies operated at spare ratios
greater than 20·percent~

o 57 percent decreased their spare ratios by more than 5
percent over a five year span.

o 43 percent increased their spare ratios by 2 percent or
more over a five year span.

o Highest percentage of agencies with increased spare ratios
of all reporting sizes sampled in this stUdy.

o Lowest percentage of agencies with decreased spare ratios
of all reporting sizes sampled in this stUdy.

500 - ", VJ:MS

o Standard deviation interval was 15.2 to 23.7 percent, 81.8
percent of these agencies fell within this interval.

o Mean value spare ratio was 17.8 percent in 1989, and
increased to 19.5 percent in 1990.
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500 - 999 YQMS coot.
o 64 percent of these agencies increased their spare ratios

between 1989 to 1990.

o 64 percent of these agencies had spare ratios of 20 percent
or less.

o 91 percent of these agencies had spare ratios of 23 percent
or less.

o 64 percent of these agencies decreased their spare ratios
by more than 11 percent over a five year span.

o 36 percent of these agencies increased their spare ratios
by more than 10 percent over a five year span.

o Third lowest percentage of agencies with increased spare
ratios of all reporting sizes sampled in this study.

o Third highest percentage of agencies with decreased spare
ratios of all reporting sizes sampled in this study.

250 - .99 YQIS
. , " :i.

o Standard'deviation interval was 13.3 to 25.4 percent, 66.7
percent of these agencies fell within this interval.

o Mean value spare ratio was 20.0 percent in 1989, and
increased slightly to 19.4 in 1990.

o

o

o

53 percent ot these agencies increased their spare ratios
between 1989 to 1990.

67 percent of these agencies operated at 20 percent spare
ratio or less.

73 percent ot these agencies operated at 23 percent spare
ratio or less.

o 73 percent of these agencies decreased their spare ratios
by 42 percent or less, over a five year span.

o 27 percent of these agencies increased their spare ratios
by more than 3 percent, over a five year span.
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250 - 499 VOKS COnt,

o Lowest percentage of agencies with increased spare ratios
of all reporting sizes sampled in this study.

o Highest percentage of agencies with increased spare ratios
of all reporting sizes sampled in this study.

100 - 249 VQKS

o Standard deviation interval was 15.3 to 35.4 percent, 75
percent of these agencies fell within this interval.

o Mean value spare ratio was 23.4 percent in 1989, and
increased to 25.4 percent in 1990.

o 52 percent of these agencies increased their spare ratios
between 1989 to 1990.

o

o

o

48 percent of these agencies operated at 20 percent spare
ratio or less.

59 percent of these agencies operated at 25 percent spare
ratio or less.

:~8 percent of these agencies decreased their ',spare ratios
over a five year span.

32 percent of these agencies increased their spare ratios
over a five year span.

o Second lowest percentage of agencies with increased spare
ratios of all reporting sizes sampled in this stUdy.

o second highest percentage of agencies with decreased spare
ratios of all reporting sizes in this study.

50 - '9 yqrs

o Standard deviation interval was 15.8 to 38.4 percent, 61.5
percent of these agencies fell within this interval.

o Mean value spare ratio for 1989 was 29 percent, and
decreased to 27.1 percent in 1990.

o 54 percent of these agencies increased their operating
spare ratios between 1989 to 1990.
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50 - 99 VOIIS COnt.

0 27 percent of these agencies operated at 20 percent spare
ratio or less.

0 54 percent of these agencies operated at 25 percent spare
ratio or less.

0 58 percent of these agencies decreased their spare ratios
over a five year span.

0 42 percent of these agencies increased their spare ratios
over a five year span.

o Second highest percentage of agencies with increased spare
ratios of all reporting sizes sampled in this study.

o Second lowest percentage of agencies with decreased spare
ratios of all reporting sizes sampled in this study.

CQOO)!J"OD

This study concludes that the national spare ratio for the 1990
reporting year was 22.7 percent. The national transit industry has
achieved a mean spare ratio of 24.3 percent over a five year-span,
1985 to 1990. Moreover, the national transit industry has de­
creased its mean spare ratio from 26.5 percent in 1985 to 22.7
percent in 1990 which accounts for a -14.3 percentage decrease.
OVerall, in the 1990 report year 45 percent of all system sizes
sampled achieved 20 percent spare ratio. Additionally, 66 percent
of the systems sampled achieved 25 percent spare ratio or less, and
79 percent achieved 30 percent spare ratio or less. Only, 36
percent of the agencies sampled increased their spare ratios over a
five year span.

The larger agencies, over 1000
percent. Transit systems with
ratio of 19.5 percent in 1990.
250 - 499 VONS achieved a aean
Transit systems with 100 - 249

VONS, 1990 mean spare was 22.2
500 - 999 VONS achieved a mean spare
Additionally, transit systems with

spare ratio of 19.4 percent.
VONS achieved a mean spare ratio
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CqDclUlion CQn1: t

of 24.5 percent, and transit systems with 50 - 99 VOMS achieved a
mean spare ratio of 27.1 percent in the 1990 report year.

The larger agencies have consistently remained under the national
mean spare ratio. Transit system with 500 - 999 VOMS decreased
their mean spare ratio from 24.8 percent in 1985 to 19.5 percent in
the 1990 report year, which accounts for -21.3 percentage decrease.
Transit systems with 250 - 499 VOMS decreased their mean spare
ratio from 24.2 percent in 1985 to 19.4 percent in 1990, which
accounts for -19.8 percentage decrease. Additionally, transit
systems with 100 - 249 VOMS decreased their mean spare ratio from
31.4 in percent 1985 to 24.5 percent in 1990, which accounts for a
-21.9 percentage decrease. Transit systems with 50 - 99 VOMS
decreased their mean spare ratio from 33.5 to 27.1 percent over the
sa~e five year span, which accounted for a -19.1 percentage
decrease. Thus, this study concludes that the transit industry as
a whole has lower their operating spare ratios over the past five
years. It is particularly commendable that transit agencies with
50 - 99 VOMS has lowered their mean spare ratio over a five year
period, considering these agencies generally have difficulty
achieving a 20 percent spare ratio.

Based on an analysis of Triennial Review findings in the Triennial
Review Program quarterly report ending June 30, 1992, fourteen
findings of satisfactory continuing control in four regions
nationally were sited as a final report • This review item has
become one of the most recurring finding in the Triennial Review
Program. However, it is important to note that satisfactory con­
tinuing control does deal with, but is not limited too, the spare
ratio issue.

In view of this study, and the Triennial Review analysis of current
findings, support the PTA policy to lower spare ratios nationally
is working. The success of this national move towards lower spare
ratios can be attributed to the yearly scrutinization of grantees
thru the Triennial Review Program and a commitment of transit
agencies nationwide. Studies and analysis of this sort with the
improvement of section 15 database thru diskette reporting will
continue the support to PTA'S policy to track the usage of buses in
mass transit service.
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Glossary

euaulative frequency distribution - a tabular display of data that
enables us to see how many observation lie above or below certain
values, rather than merely recording the numbers of items within
intervals

Data - A collection of any number of related observations on one or
more variables.

Frequency distribution - An organized display of data that shows
the number of observations from the data set that fall into each of
a set mutually exclusive classes.

Leaa-than-cu.ulati.. - The display of a data set that shows the
fraction or percentage of the total data that falls into each of a
set of mutually exclusive classes.

"an Value - A central tendency measure representing the arithmetic
average of a set of observations.

Ogive ~ A graph of cumulative frequency distribUtion,

sa.pl. - A collection of some, but not all. of the elements of the
popUlation under stUdy, used to describe the population. I

standard deviatiaa. - The positive square root of the variance: a
measure of dispersion in the same units as the original data,
rather than in the squared units of the variance.

Stati.~iC8 - A ..asure of the average squared distance between the
mean and each item in the population.

Variance - A ...sure of the average squared distance between the
mean and each item in the population •

..i9bted MeaD - An average calculated to take into account the
importance of each value to the overall total: i.e., an average in
which each observation value is weighted by some index of its
importance.
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* 50 - 99 7aCS * 1985 1986 1987 1988 1989 1990 *
* •
* 6033 AR LIm! Rea - CAr * 44.0\ 30.0t 18.2\ 18.2' 25.0\ 2i.B *
* 9006 CA SAlTA CROZ - HmO * 20.9\ 21.2\ 22.9' 24.7' 12.n 14.7' ** 9027 CA rR!.SBO - FAX * 45.0\ 53.7\ 39.n 24.3\ 22.2' 30.8' ** 9031 CA RIVERS!DE - Rf! * 32.5\ 23.3\ 34.2' 26.9' 23.6\ 35.6' *
* 1055 " K!W SAVEl - ~ TWSIl * 37.2' 28.7\ 35.n 26.5' 40.6\ 37.n *
* 9004 CA BWRS?IELD - Gft * 41.U 41.2t 2O.ot 17.7t 17.3\ 17.n *
* 4043 AL aIL! - 1ft! * 21.2' 18.n 6O.ot 21.3' 58.6' 21.n *
* 5025 MI OOLDTI - Il!! * 40.6\ 40.6t cO.n 16.9t 11.2' 11.3' *
* 4012 ItC lilXS'l'OI - SALEM -WSTA * 48.7\ 48.7t 70.n 59.0' 48. i' 45.o, *
* 3010 PA ~-W!! t 37.2t 37.3\ 27.3t 26.4\ 29.6\ 56.U •
* 3013 PA ERIE - !1ft! * 30.8' 25.5t 33.4\ 12.3\ 21.5\ 21. 6\ •
* 3024 PA WDIIG - W'U * 26.U 34.U 35." 50.0' 39.4\ 21.U •
* 4002 TI mmw -,;-n.w * 66.6\ 66.7' 66.7\ 91.3' 89.1\ 48.1\ •
* 4056 sc PU>lEIC! • Pm! * 33.9t 7.n O.ot 20.0' 28.1\ 33.3\ *
* 24 Ii! VAICOOVD • C·fRAJ * 42.4\ JO.5' 3'.7' 19.3' 20.n 14.8\ *
* 5032 MI nm -Mf! * 15.1t" 25.6t" 29.6' 17.3t 12.n 39.0\ *
* 5040 MI All AD)I • U'fA * 15.0t 17.1\ 16.3t 13.7\ 18.1\ 15.1\ •
* 8004 II! BILLIIGS - 11ft * 2O.0t 3.n 3.7\ 22.3t 12.5' 25.0\ •
* 6018 CI '1'llW • 1I!1 * 24.3' 19.0t 17.7\ 34.3\ 38.5' 25.4\ •

* 7 OR !lJG1J! • WI COOl!! 1m * U.3t 15.D' 13.2' 13.2' 12.6' 14.5' *
* C037 FL IIrs! PWI 8I1C1 • mrm * 75.5' 62.5' 73.4\ 36.4' 28.2t 22.4\ *
* 5057 IL m ISWD aD!! ftD t 12.2' 14.n 2O.9t 20.91 11.3\ 14.3\ •
* 6022 1.1 Bl!CI DIGI • or ft1IS1! t 20.81 20." 16.7\ 18.n 22.2\ 24.n *
* 12 AI AIC'IJUGI PSIC mam t 51.9t 31.9\ 38.9' 47.n ,4.4' 35.n •
* 7010 U Da Jl)IIa • IIftI) t 31.2\ 20.3\ U.I' 30." 20.5\ 29.n *
* 9012 CA stCQD. SIt t 25." 25." 2S.A 10.5' 18.2\ 22.9' •

* t *
*
* t •
* RIFl:I! YWS IIIlI 51'111 WIO t 33.5' 29.7\ 31.6' 27." 29.0' 27.1\ *
*


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

