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EXECUTIVE SUr-'MARY 

This research tests the usefulness for performanc e ana lysis of data 

resulting from Section 15 of the Urban Mass Transportation Act of 1964 as 

amended. To attain this objective, 1978-79 statistics were used to 

va lidate a framework for performance a nalysis based upon efficiency and 

effectiveness . Sixty performance measures were described ard nine dime n

sions v.ere selecta:l for development of the transit performance irdex. 

Research was targeted at the performance of bus transit ; exclusively 

demand- responsive operators and rail transit v.ere omitted. The Transpor

tation System Center (TSC) compiled th e inaugural Section 15 report and 

provided the data on 311 trans it properties usa:l in the study . 

Accuracy of the 1978-79 data was assesserl by repl icati.ng previous 

experiments with demand, supply and cost equations. The results fran the 

regression analyses were inconclusive. Secti on 15 data for 1978-79 must 

be used with caution. Omissions, coding errors and practices, as well as 

1 arqer th an expected vari a nee make th e data set rli ffi cul t to use for 

pe rforma nce research. To assist LMTA in improvinC'f thP rlata sf't, 

rec orrrnend at ion s a re made on it ems , to he i_nc l u rfed or 0xc l 11 rlf'rl and method s 

of data presentation. 

Despite the inadequacies found in the data collected in the inaugural 

year, the methods developffl in this study can help managers and adminis

trators improve transit. Evaluations of transit performance have been 

obscura:l by th e tendency to use large numbers of performance indicators 

to represent various transit functions. This study successfully tests 

the hypothesis that 48 indi cators can be reduced to a set of 9 represent

ing the input, output and consumption dimensions of transit performance. 

Local , state and federal officials, using the small set of indicators can 

examine transit performance without l arge data sets. Transi t managers can 

a lso benefit. The same nine indicators can be used to analyze performance 

against local goals and objectives. Indicators were se lected for the 
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small set based upon the results of factor analysis. The best 

stati stical and log i cal measure from th e variables which had the highest 

loading on each factor was chosen as representative. 

The set consists of the following performarce measures: 

Revenue vehicle hours per operating expense (RVH/OEXP) 

. Total passengers per revenue vehicle mile (TPAS/RVM) 

Total vehic l e miles per peak vehicle (TVM/PVEH) 

Total vehicle miles per gallons of fuel consumed (TVM/FUEL) 

Passenger revenue per operating assistance (REV/OSUB ) 

• Revenue vehicle hours per urban population (RVH/POP) 

• Total vehicle mi les per maintenance employee (TVM/MNT) 

• Passe nger r e venue per operating expense (REV /OEXP) 

• Revenue vehicle hours per accident (RVH/ACC) 

This standard set is used as the basis for ranking system performance 

ard allocation to peer groups (Appendix F). 

Several methods were used to establish peer group clusters haserl upon 

the nine performance i ndicators and demographic and environmental 

variables affecting transit performance. The most satisfying clusters 

....ere based upon tw:i variabl es representing size- - active buses and annual 

vehicle miles--and two representing the nature of operations- -average 

speed arr! peak to base ratio . Using cluster a na lysis , eight groups of 

transit properties were identified which included 198 of the ?09 systems 

for which sufficient data was available . Append i x H provi des the 

grouping of properties and t heir performarce on each of the ni ne 

pe rf orma nee i nd i ca tors. 

Most of the systems which clustered into groups are rroderate l y s i zed 

with a few very large systems in the northeast. Total vehicle miles and 

the active number of vehic l es are directly proportional to each other for 

all groups of systems. Thus 1rost clusters are groups of moderate sized 

systems · which differ in the relationship between speed and the peak-to

base ratio. Systems with the highest peak-to-base ratio seem to trade 

off this charac te rist i c with a lower operating speed. But the fastest 

systems are not neces sarily characterized by a lo\'.er peak to hase ratio. 
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The cases not included i n clusters are outliers in terms of size-:..either 

very large or very small--with wide variation in peak hour service. 

Clear geographic areas identified with each cluster seldan occur anrl 

even then , only with exceptions. Thus a typology based upon operating 

characteristics may better reflect characteristics of the service areas 

than those based on denographic or environmental variables. Cluster 

analysis provides the basis for further analysis be::ause it clearly 

divides the transit systems into exclusive groups with distinctive 

characteristics. The few cases which do not fit the t _ypology are unique, 

and should be treated as such in performance analysis. 

Availability of this type of performance analysis will improve compar

ative assessment of trans it properties. Most trans it managers choose 

peer groups against which they compare achievements. Cluster analysis 

provides an objective method for aggregating properties 1vhich are similar 

in several respects. The performance results of each system can then be 

analyzed across nine dimensions as well as against the clustered group 

mean. 

Comparative analysis of transit performance which i s required by the 

state programs in California, Minnesota and New York am proposs:I for 

Massachusetts and other states, will be aided by this technique. Using 

this method, local and state offi cials can cluster propert i es within a 

state i nto groups based upon attributes of performance, rather than 

relying on a criteria, like "number of active vehicles" or on unproven 

relationships with environmental or demographi c variables. 

Be.cause of the missing data ard funding constraints, the cluster 

groupings were not statistically analyzed . This should be completed in 

subsequent years as Section 15 yields a more complete data base. Data 

for thirty percent of the 198 systems in the eight cluster groups was not 

available and more than one-third of the cases could not be included. 

Availability of the Nati~~~l Urban Mass __ Transror_tation _ Statistics 

prov ides 

methods. 

data which can he analyzed usinq n. range of stati stical 

Th ·is research demonstrates the methods which should be use:i in 

subsequent years to analyze transit performance. The recomnendations on 

items to be included or excluded and methods of data presentation are 

made s o as to improve the statistics for use by transit managers, by 
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those responsible for the administration of public funds and by a::ademic 

researchers. 

LMTA should simplify the regulations by including route-based data 

such as route miles , annual revenue passengers and annual total 

passengers. Passenger mile data is not worth the cost of collection for 

bus transit. Ownership by type (imeperdent board or municipa l council) 

should also he included. A standardized definition of state versus local 

taxes and subsidies would eliminate the problems that mw exist when 

definition is left up to the transit property. The allocation of cost by 

revenue hours rather than hy capacity mile is recommended so as to yield 

comparable information. The inclusion of operating time, minimum \.<.eekly 

guarantee, spread t irre premium, shift premium, student training time, 

total non-operating paid work time, ard total operating time is crucial 

for analysis of labor costs. Inclusioo of fare structure data and total 

revenue passengers is necessary for valid analysis of subsidy effect s. 

Ard lastly, inclusion of demographic variables such as service area in 

square miles, am service area population wou ld be most useful for future 

research . 

Other requirements could be deleted. Complete details of the balance 

sheet (Form 101) are unnecessary. The three summary statistics for 

"total assets," "total liabilities" am "accumulated earnings" would · be 

sufficient. 

In addition to the suggested changes, corrrnents are included about the 

content of the Section 15 data and their usefulness for research. Data 

from Section J5 should be listed by case (by transit property) rather 

than by variable vmen assembled on tape. This would assist researchers 

engaged in cross-sectional studies. In addition, missing values shou ld 

he consistently assignerl sorre obvious symhol s uch as 11-q .0011 which can 

not be confused with a valid "0.00" entry. 

The Section lS requirement is worth improving. Availahility of the 

1978-79 data provides, for the first time, national data collected on a 

standard format. Using the data set, researdlers have an opportunity to 

examine the costs of producing transit service ard the factors influencing 

consumption. The data is also extremely useful to managers who wish to 

compare their efforts to reduce costs with those of peer group systems. 
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CHAPTER I 

INTRODUCTION AND DATA ASSESSMENT 

Improving transit through performance analysi s is possible because 

changes in performance have previously gone undetected. Costs per vehicle 
hour have been rising faster than i nflation, employee productivi ty 

measured by mi les operated is declining and passengers carried per revenue 
vehicle hour is static . Although the results of th i s research should 

improve performance moni t oring, the object of this research was to test 
the usefulness of data resulting from Section 15 of the Urban Mass 

Transportation Act of 1964, as amended. 
Section 15 statistics for the inaugural year (1978-79) were published 

in May, 1981 . 1 These data were used to val idate , at the national 

level , the framework for performance analysis developed by Fiel ding , 
Glauthier and Lave for California. 2 Nine dimensions of performance, 

developed from 60 measures, were used to develop a performance i ndex 
which can be app l ied to individual transit properties. Trans it operat ors 
were grouped into classes based upon their inherent characteri st i cs of 

transit performance and norms for each class calculated. 
The research results are important for policy analysis. They will 

allow federal, state and local agencies to audit transit performance 
us ing nine indices, rather than the 60 measures sumnarized in t.hapter II , 

lu. S. Dept . of Trans port at ion, Trans port at ion Systems Center, 
National urban mass transportation statistics: First annual report Sec
tion 15 reporting system: Transit financial and operating data reported 
for fiscal years ending between July 1, 1978 and June 30, 1979. Prepared 
for the Urban Mass Transportation Administrntion, Office of Transportation 
Management as report #UMTA-MA-06-0107-81-1. (Washington, D.C.: U.S . 
Government Printing Offi ce, May 1981). 

?Gordon J. Fiel ding, Roy E. Glauthier, ~ Charles A. Lave, Development 
of performance indicators for transit. Final report #UMTA-CA-11-0014-78-1 . 
(Irvine, Cal if . : University of California, Institute of Transportation 
Studies, Oecemher 1977). (NTIS #PB 278 678). 
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and know that they are capturing the major dimensions of performance. 

Ca lifornia is already requiring only five indicators based upon the 1977 

research.
3 

Other states including Florida, Iowa, Michigan and Pennsyl-

vania have used these same performance 

monitoring and reporting requirements . 4 

they will be able to use the Section 15 

concepts to deve 1 op performance 

As a result of this research, 

data with confidence, and change 

the weights of the dimensions to emphasize either efficiency or effective

ness attributes . 

Improved utilization of Section 15 data at the individual transit 

property level promises even more beneficial results. Using the prelim

inary results of this research, the Orange County Transit District, 

California, and the Transit Department of Seattle METRO are revising their 

management information systems to provide monthly and quarterly reports 

representinq the major dimensions of performance based upon the Section 15 

data format. 1t will be important to study these results in future years, 

as well as to examine the consequences for agencies like the Washington 

D.C . Metropolitan Area Transit Authority that use a much l arger list of 
performance indicators. 

Another result from the research has been the independent assessment 

of the Section 15 federal data submission requirement. The research 

results demonstrate the usefulness of the requirement. It is essential 

that it be continued and accuracy improved. Revisions are recommended 

and more data should be requested on the operating environment for each 

property. Attempts to relate transit performance to local and demographic 

variables were unsuccessful. Replication of previous research on transit 

demand models was unsuccessful because of the inability to associate demo

graphic data with individual transit service areas. Unsuccessful results 

3California. Business and Transportat ion Agency. Transportation 
Development Act: Statutes as amended and related sections of the 
California Administrative Code as a Secretar of the 
Business _and Transportation Agency . acramento, Calif.: 
California Dept. of Transportation, Division of Mass Transportation, 
February 1978.) 

4James H. Mi ller , The use of performance-based methodologies for 
the allocation of transit operating funds, Traffic Quarterly, October 
1980, ~. 555-585. 
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are also reported in Chapter III for the association of locality ancl 

demographic variabl es with individual rlimensions of performance, because 

of the large variance between transit properties (Appendix C). Chapter I 

concludes that Section 15 data y i eld satisf ac tory r esults at the 

aggregate level, but researchers should be cautious in interpreting 

causal associations. 

Care should al so be exercised when using Section 15 for performance 

analysis. The 1979 results- - for the fiscal year ending between July J, 
1978 and June 30, 1979--represen t the inaugural year of the requirements, 

when reportinq requirements were relaxerl. It is anticipated that report~ 

will hecome more reli abl P. as transit agencies rPali7e how the rlata wil I 

he used by local, state and federal agencies, and how the s ame data can 

improve internal management. 

The Transportation Systems Center (TSC) compiled the first annual 

report but warned that "care should be taken in the application and use 

of the data as presented. 115 Although there was extensive checking and 

editing, reporting defici e ncies and erroneous data remained in the data 

tape supp l ied to the UCI rese arch t eam. Omis sion of important data was 

common and in other instances obviously erroneous data remained uncor 

rec ted. Where poss ible the errors were corrected or entries deleted so 

that the data set (UCI data set) used for this research differs from the 

TSC data set. The UCI data were used to calculate the results reported 

in Appendices C-H. Copies of the data arrayed by the 48 performance 

indicators and listed by transit property is not inc 1 uded. These data 

are avai l able from the authors on request. 

Only the performance of bus transit was examined in this research. The 

TSC data set contained information on 324 single and multimodal transit 

properties. This was divide rl into two groups for the LICI rlata set: 

l. SinglP mork, hus orif'rat.ors , (?1n pro11f' rti0s) 11 sPrl for rPpli r:;it inq 

the supply demand and cost equations specifi ed in Chapter I. 

5u.s . Dept. of Transportation, National urban mass transportation 
statistics, p . vi. 
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2. Bus operations (311 properties) which included the ?Hi single 

mode operators and the motor bus records reported by multi -mode 

operators . 

Exclusive demand-responsive operators were excluded from both data sets. 

Because analysis of the data and its limitations is an important pro

duct of the research, the difficulties encountered are surrmarized in the 

remainder of this chapter . A brief history of Section 15 is provided 

together with two sections discussing its usefulness. The first of these 

deals with the format of the data available to researchers. Documenta

tion, structure of data filPs and other factors related to use of the data 

for research is presented. The second section discusses the content of 

the c1a ta. 

ORIGINS OF SECTION J5 REPORTING REQUIREMENTS 

In the spring of 1971, several associations connected with urban mass 

transit submitted a proposal to the Urban Mass Transportation Administra

tion (UMTA), outlining a project to develop a" .•. uniform industry 

reporting system''. 6 Project FARE (Uniform Financial Accounting and 

Reporting Elements) was formed under a contract to Arthur Andersen and 

Company and begun on March 1, 1972. The project's primary objective was 

to develop and test a reporting system which would accumulate transit 

industry financial and operating results by uniform categories. 

The FARE reporting system's information was rlesiqned to meet the needs 

of : 0) individual transit systems for comparing their performance with 

other transit sys t ems with similar characteristics; (2) transit industry 

associations for monitoring industry performance; and (3) Federal, State, 

anc1 local government agencies for transit industry analysis and for 

financial assis t ance program administration . 

One year after the completion of project FARE, in 1973, the Urban 

Mass Transport ation Act of 1964 was amended to include Section 15, which 

6u.s . Dept. of Transportation, Urban mass transportation industry 
uniform s. stem of accounts and records and re ortinq s stem. Volume I: 
General description. Report #UMTA-IT-06-0094-77-1. Washington, D.C.: 
U.S. Dept. of Transportation, Urban Mass Trans port at ion Administration, 
Office of Transit Management, January 10, 1977 ) , p. l-6. (NTIS #PB 264 
876.) 
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requires th at a uni form system of accounts and records as we 11 as a uni -

form reporting system be maintained by those transit agencies receiving 

Federal operating assistance. In December of 1975, LJ,1TA began Task V of 

FARE, which was to adapt the system of accounts and records and the 

reporting system developed in Tasks I-IV of FARE, to the requirements of 

Section 15.7 

DATA FORMAT AND USE 

Considerable difficulty was encountered in using the Section 15 data 

for performance analysis. Since one of the objectives of the research 

was to analyze the usefulness of the Section 15 data, full documentation 

of the difficulties is provided below and reconmendations are made on how 

the data set might be improved . 

TSC March, 1981 Data Set 

The first Section 15 tape was received from the Transportation Systems 

Center (TSC) in March 1981. The tape was compatible with the DEC-10 com

puter and that system was used initially. However , since the statistical 

analysis was to be conducted using SPSS on the Sigma 7 computer, the files 

on the tape were transferred. Once this was completed, analysis was 

begun. Several problems were encountered . While the documentation for 

the tape was adequate in terms of detail, the structure of the files posed 

problems. The files were structured by variable rather than by case. 

Since the research that was being conducted was cross-sectional, the 

Section 15 data had to be reorganized and listed by transit property. 

Further complicating that task was the fact that TSC, in an effort to 

improve the quality of the data, had corrected obvious errors in the data. 

Since time was short, these corrections were not sorted by identificat ion 

number . This had to be done in order to present uniform computer files 

for statistical analysis. 

7David L. Harvey, John V. Nagel, William T. vanlieshout, & Daniel 
Mal achuck Jr., Project FARE Task IV report: Urban mass transportation 
industr financial and o eratin data re ortin s stem . Report 

TA-IT-06-0034. Washington, D.C . : Arthur Andersen & Co., November 
1973.) 5 vols. (NTIS #s PB 226 354 through 226 358.) 
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Since most statistical analyses are done on a case by case basis, 

ana l ysis of Section 15 data would be aided if the data were presented in 

a case by case format . This would shor ten the startup time of future 

researchers. 

Several other problems were encountered with the data. In comparing 

the data on the tape with selected cases fran Californ ia, some discrepan

cies were found. With a number of files such as Form 406 and Form 408, 

the figures for particular variables that appeared on the written reports 

differed from the values that appeared on the tape. In some cases it 

could be determined that the errors were probably key punching errors. 

However, in other cases more serious doubts were raised. In particular, 

it was difficult to determine what the units were in some of the vari

ables. For example, vehicle miles might be reported in number of vehicle 

miles on the tape whereas in the original reports the same numerals would 

appear, but representing thousands. The numbers were the same but th e 

units they represented were vastly different. 

For some of the transit properties, the numbers on the tape and in 

the reports differed and it could not be determined which were the valid 

numbe rs. Also, in the case of several of the large systems such as Los 

Angeles, variables which appeared in Form 406 such as Revenue Capacity 

Miles and Unlinked Pas senger Miles had large numbers on the written 

reports which appeared on the tape as an overflow value: ten raised to 

the power 69. The only alternative when dealing with these items was to 

delete them from the UCI data set. 

Deleting data exacerbated an already acute problem with miss ing 

values . Fe~r than 70 systems rep·orted passenger mile values. This was 

also true for revenue capacity miles, unlinked passenger trips, and the 

number of vehicles in operation for peak service. The severity of the 

problem reveals itself when several variables must be combined i nto a 

ratio variable such as co st per vehicle mile or revenue vehicle hours per 

operating expense. When either t he cost variable or vehicl e mile variable 

in the first case or revenue vehicle hour or operating expense variabl e 

in the second is missing, the combined variable must be omitted. As a 

result, the number of missing values increased rapidly wh en two or more 

variables were combined. 
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A similar situation occurred with the interpretation of zero on a 

number of the forms. This was especial l y true for the employee and cost 

and revenue f orms. Si nee there were no blanks, it was impossible to 

determine which were vali d zeros and which had been coded zero but were 

actually missing values . This may have introduced a hias i n the data, 

although provision was made to accept as a t r ue value the zeros which 

represented logical possibi liti es. 

An exampl e may help to illustrate the problem. In order to understanrl 

the effect of subsidies on transit efficiency, it was necessary to s um the 

various types of state and local subsidies on Form ?03 with the fecleral 

subsid ies . When missin9 values were coned as zero, it was impossib le to 

determine if a zero for property tax dedicated in transit means that no 

property tax was dedicated or that the value was missing. 

The prohlem of missing val ues cannot be minimized . In the calculation 

of the regression vari ables and performance indicators used in t he s tudy, 

the number of valid cases were often f ar below the total number of cases 

for the study as a whole . 

A standard way of handling missing data , for example, is codin9 them 

as "-9.00." This would he lp r esearchers determine the true sampl e size . 

Also, the r esearcher cou l d then determine if it is worthwhil e to col lect 

the missing data. 

When these problems were discussed with TSC we were informed that a 

new tape would be made available on which many of the obvi ous reporting 

and coding errors would have been corrected . This tape arrived in May , 

1981 . 

TSC May, 1981 Data Set 

A similar process was conducted with the second tape . The same proh

lem with the structure of the files was encountered. There also remained 

some discrepancies between data on t ne tape and data on the written 

Section 15 reports . Also, the problems resulting from missin9 values 

remained . The tape was improved in th at the more obvious errors were 

el iminated, and because the researchers were now familiar with the file 

s truct ure and what was needed to be none in order to ready it for 
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statistical analysis, the startup time was cut in half, from over four 

weeks down to two weeks. 

Additional paring down of the data was required. It was determined 

by the researchers that high and low values on many of the variables would 

have to be eliminated. This was decided after comparative analysis of the 

data indicated that 1 arge va 1 ues and sma 11 va 1 ues were often erroneous. 

This was particularly apparent when examining the performance indicators. 

It was decided that any value that was three or more standard deviations 

above or below the mean value for the variable would be dropped from the 

set of vali d values. Onl,v when this time consuming, data preparation 

stage was completed could the factor and cluster analysis he started. 

Such lengthy delays had not been anticipated in arlvance and, as a result, 

the cluster analysis and the comparison between groups (see Chapter III) 

were curtailed. 

DATA CONTENT 

In addition to the structural problems with the data, comments should 

be made about the content of the Sec ti on 15 data and its usefulness for 

further research. These comments are derived from our attempt to rep 1 i -

cate previous transit studies. 

Difficulty was encountered in the replication of previous 

studies. This was due to the absence of critical variables. 

regression 

While the 

hourly wage rate of operators wi 11 be inc 1 uded in subsequent years, it 

was missing in this inaugural year . This meant that in order to replicate 

the cost and supply studies, we had to collect that variable ourselves. 

Of more importance, because these variables will not be included in 

subsequent years , are the absence of route miles (miles of line is the 

nearest available proxy), population of area served, area served in square 

miles and number of revenue passengers. These variables along with opera

tor waqe rate were co 11 ected in a survey conducted by the researchers. 

Since the data were co 11 ected along with a number of other demographic 

factors, an explanation of the survey occurs in the section on demographic 

variables. 
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Other vari ables were included which are not useful for performance 

analysis and could be deleted from the Section lS requ i rement. Bal ance 

Sheet (Fonn 101) variables are not generally used for performance compari

son of trans it systems or in econometr i c mode ls. However, more ownership 

i nformation such as "type of ownership" and "structure of operat ions 

control " (e.g., independent board, mun i cipal council, or county board ) 

would be a useful addition to the current public/private variable on the 

balance sheet. In the Capital Subsidiary Schedule (Form 103), definition 

of "state" vs . "local" tax is ambiguous and dependent upon local interpre

tation. For example , some Californi a operators define Transportation 

Development Act (TOA) funds as state tax receipts but most list it among 

local tax receipts . It is a state tax. Simi larly, the allocat ion of 

much of t he state and l ocal tax monies to "capital assistance" (Form 103) 

versus "revenue assistance" (Form ?03) is defined by each operator and i s 

not unifonn across systems. Thus, the state/local tax distinction i s not 

useful for statistical analysis without further informat ion . They would 

be bett er aggregated . 
The Revenue Sumnary Schedule (Form 201) omits important data, such as 

the number of passengers for each major revenue type. For example, a 

commonly used variable in transit research, the total number of revenue 

passengers, shou ld be included so that the average fare (passenger revenue 

per revenue passenger) can be calculated. It would also be useful to have 

additional fare data (which is readily available from the transit system), 

such as the fare structure . Average revenue is a poor substitute for the 

f are structure when attempting to analyze the su~sidy effects. 

Instructions for completinq Expenses Classified hy Function (Form 110) 

state that the joint cost is to be all ocated on the hasis of " percent of 

capacity miles " contributed by each mode. However, "capacity miles" is 

biased by the arbitrary factor which allows each system to decide whether 

or not to include standing capacity. A more consistent basis for a lloca

tion would be "percent of revenue hours" or "percent of revenue miles" or 

"percent of seated-capacity miles." The requirement that a s ingle method 

of joint-cost allocation be used substantially increases the data compara

bility, but substitution of "hours" for "miles" woul d also r educe the 
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extraneous local environment effects of speed variation among systems . 

Allocation of joint-cost by a fo rmula remains inherently arbitrary. 

Researchers should consider the importance of potential bias introduced 

by the methods used. Undoubtedly it has had an effect on the performance 

measures used (see Chapter IT). Only 216 of the 3)1 properties usec1 were 

si ngle moc1e bus operators. The remaining 95 were multi -mode operators 

whose costs were apportioned based upon "percent of capacity mil es." 

The voluntary 31 0 Forms appear much too tediou s for the many multi

modal systems. In general, it would appear that the flexibility gained 

by splitting the sample set into four different reporting types is gained 

at great cost and results in omitted data. 

The Operators' Wages Subsidiary Schedule (Form 321) was not required 

for the first reporting year, and will not be required at all from small 

operators. However, the foll owing six items are criti cal to research on 

labor cost: operating time, minimum weekly guarantee, spread time pre

mium, shift premium, student training time, total time spent in trans 

portation administrat ion , tota l non-operating paid work time, and total 

operating time. lt would aid analysis if labor hours were reported by 

funct ion, e .g ., admini strat ion and maintenance labor hours , as well as 

total -vehicle-operations labor hours. The required Transit System 

Employee Count, {Form 404) lists labor hours by function only to the 

nearest ?.00 annual hours. Two useful data items that could be added are 

the "top operator wage rate" and "top mechanic wage rate . " 

The Fringe Benefits Subsic1iary Schedule (Form 331) is of littl e use 

for efficiency and effectiveness compari sons across systems because of 

the probable inconsistency in classifications. Items such as the "sick 

leave" or "holiday .benefits" may or may not be included in "salary" and 

thus are inconsistently reported. Similarly, the Pension Plan Question

naire (Form 332) would appear to be of value for internal manaqement 

rather than for comparison of transit system performance. 

The directi ons for generating number of road calls and hours of 

maintenance labor (Form 401) are precise and facilitate data consistency 

and comparability. An addit ional question appropriate to this form is 
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the "number of gallons of lubricating oil used." This data item, col

lected by APTA, has been found useful in previous research on transit 

pe rf orma nee. 

The "number of direct iona 1 miles of roadway" (Form 403) is a uniform 

measure, which should generate comparable one-way miles of line which is 

useful for computing coverage area. However, the omitted variable, "route 

miles," is equally important for calculating a simple measure of serv ice 

intensity. 

The Transit System Employee Count (Form 404) addresses a long-standing 

problan of comparable counting of part-time employees by homogenizing 

employee units into "employee equivalents," equal to 2000 employee hours. 

The requirement that employee hours be allocated to operating and capital 

labor adds little of statistical importance and is probably inconsistently 

performed across systems. 

Transit System Accidents Schedule (Form 405), classified by "pedes

trian," revenue vehicle" or "other vehicle" occupancy, would be sufficient 

accident data for cross-system comparisons. Number of crimes during tran

sit operation is an important omitted item in defining quality of service. 

The measures of consumed-service (Form 406) are calculated by system 

sampling for which a recorrmended sampling technique is offered. Addition

al research on the sampling methodology is needed because the results 

provide area-based statistics rather than route-based statistics which 

could be used for route refinement. Some consumed-service data has been 

lost by omitting t\',O historically available statistics: "annual revenue 

passengers" and "annual total passengers." Similarly the annual totals 

of vehicle hours and service personnel would be as useful because these 

are difficult to compute from the disaggregated figures by daily t ime 

period. Revenue capacity, as defined, is not physical fleet capac ity but 

only policy capacity--equal to seated capacity or seated plus standee 

capacity. 

The Section 15 revenue vehicle inventory (Form 408) is more comparable 

across systems than the tradi tional total vehicle inventory available in 

previous data sources. The "total mileage on the vehicles" item facili

tates calculation of average mileage per fleet and use of a sophisticated 

fleet-based depreciation formul a. 
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Additional Survey Information 

In order to compensate for some of the deficiencies noted above, a 

survey was sent out to the 311 bus trans it systems. Of the 311 trans it 

properties queried, 132 responded. The survey asked for seven pieces of 

informatfon, five of v.ttich concerned operating statistics. These were: 

base cash fare for adults and the amount of any transfer change; number 

of annual revenue passengers, that is linked revenue passengers for the 

1979 fiscal year; miles of route, (one-way); and the top operator wage 

rate at the midpoint of the 1979 fiscal year (the base wage plus any 

cost-of-living increment). 

Two other questions were asked concerning characteristics of the 

transit property. These were the size, in square miles, of the service 

area and the population of the area served. The population of area 

served was defined as the population of the area accessible to transit 

service, for example, the population residing within one quarter mi le of 

a transit route. Although 132 transit properties responded to the 

questionnaire, not all seven items received answers which limited the 

usefulness of the information in subsequent analysis. The limited survey 

response, and the number of missing values, both in the survey and the 

Section 15 data, were contributing factors to the low number of cases 

that occurred within the regression, factor, and cluster analyses. If 

this information is included in future Section 15 data requirements, then 

the response rate should be higher. Inclusion is recommended. 

Additional demographic variables were col lected from statistical 

sources. A complete list, as well as sources, is provided in Appendix 

A. Most of these variables were collected fran the County and City Data 

Book, 1972 and based upon the 1970 Census. This was not a wholly satis 

factory situation since the Section 15 data were for 1978- 79. In an 

attempt to compensate, several variables were collected from the Rand 

McNally Commercial Atlas and Marketing Guide, 1980. These variabl es 

included population and area for selected cities and counties as well as 

automobile ownership. The usefulness of this data was limited by the way 

Rand McNally calculated its area and population figures. Since the County 

and City Data Book had a closer fit in terms of measuring the extent of 

each transit service area, that data set was chosen. 
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Also contributing to the choice of the County and City Data Book was 

the availability of other variables which allowed for a more complete 

description of the transit service areas. These included income figures 

such as per capita income, and median family income as well as statistics 

on the age, sex and education level of the population. The unemployment 

rate and average manufacturing hourly and weekly earnings were also 

collected. 

While the urbanized area data were extremely useful, some problems 

were encountered because not all transit systems in the Section 15 data 

set were included within urbanized areas. All, except the very small 

properties, could be matched with city data. The urbanized area data are 

preferable since it includes data on areas contiguous to the central city. 

This is a closer approximation to the service area for most transit prop

erties. When the data were not available, city data were used. A dummy 

variable was introduced to adjust for the differences between urbanized 

area and city data. In the case of the small transit properties, the 

nearest city or urbanized area's data were used . This probably introduced 

a bias in the data, especially for the satellite communities around major 

cities such as New York, Chicago, and Philadelphia. 

The currency of the danographic data wi 11 be improved when the 1980 

Census data become available. However, the prob lem in matching transit 

service areas with urbanized areas will remain. Since it would be diffi 

cult to require transit properties to collect detailed demographic data, 

no easy solution is seen for this problem. 

Additional data were available from surveys of each transit property 
. 8 

published by LMTA . It is reconrnended that this information be inclu-

ded in subsequent Sect ion 15 reports rather than being co 11 ected separ

ately. This information could h~e other policy applications and Secti on 

15 provides a convenient means of requiring submission at little cost. 

8u.s. Dept. of Transportation, Urban Mass Transportation Administra
tion, A director of re ularl scheduled fixed route local ublic trans
portation service in urbanized areas over 50,000 population. Washington, 
D.C.: U. S. Dept. of Transportation, Urban Mass Transportation Administra
tion, Office of Planning, Management and Demonstration.) Annual. 
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Comparison with Supply, Demand and Cost Models 

To assess the usefulness of the LMTA Section 15 transit data for 

research, econometric models estimated from previous data sets were 

replicated. Estimates were prepared for supply, demand and cost 

equations . Relationships were compared for magnitude, sign and 

significance . It was found that the 1978-79 Section 15 data can not be 

used to replicate previous studies. Incomplete returns together with the 

absence of variables reduce the value of the data set for research. 

However, replication of these studies provided an assessment of data 

accuracy and guidance to variables which might be included when the 
Section 15 requirement is revised . 

Two econometric studies were selected for replication. Both had used 

data from carefully selected, but smaller, data sets to develop 

simultaneous equations for urban bus transit. Nelson developed equations 

for supply, demand and cost, using parameters estimated from two data 

sets on firms in urbanized areas: 51 transit firms in 1968 and 44 in 

1960. 9 The 1968 results were chosen for replication in this study. 

Veatch used 1970 data collected from 29 bus transit firms operating 

in small and medium sized cities. 10 Veatch was primarily interested in 

the environmental variables affecting cost and whether or not economies 

of scale were present, but he also estimated supply and demand equations. 

Replication of the equations has an advantage because he used environmen

tal data from the 1970 Census which we also used for several variables . 

Assessment of comparability of the coefficients in each data set is 

subjective. No tests were performed to determine whether the data sets 

used by Nelson, Veatch and that were available from Section 15 were 

samples from the same population or whether the coefficients in each 

study were equal . Differences in the magnitude of coefficients were 

9Gary R. Nelson, An econometric model of urban bus transit o~era
tions. (Unpublished PhD dissertation, Rice University, 1972.) Avai able 
from Xerox University Microfilms as #72-26457 . 

lOJames F. Veatch, Cost and demand for urban bus trans it. (Unpub-
1 ish ed PhD dissertation, University of Illinois at Champaign-Urbana.) 
Available from Xerox University Microfilms as #74-5723. 
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expected because of the changes that have occurred in transit demand 

during the last decade . The sign and significance of the variables are 

therefore more important to assessing the reliability of the Section 15 

data than magnitude of coefficients . 

Results from the regression studies of transit supply, demand and 

cost based upon the Section 15 data were reported as an interim report. 

The results were not useful other than providing an assessment of data 

reliability and therefore were not included in the final report. Copies 

of the interim report are available from the University of Cal ifornia, 

I 
. 11 rv, ne. 

CONCLUSION 

One of the purposes of this research has been to evaluate the useful

ness of the Section 15 data set for performance analysis. Severe diffi

culties were encountered as a result of missing data and because of the 

inability to obtain demographic data matched to respective transit service 

areas . These constraints limit the application of results and improve

ments are recorrmended. 

The data from the Section 15 reports should be listed by case, that 

is, by transit property when recorded on tape. This would facilitate 

researchers engaged in cross-sectional analysis. Further, missing values 

should be consistently ass igned some symbol, such as 11 - 9.0011 which cannot 

be confused with a valid entry. 

Several improvements and additions to the variables would also be 

helpful. These include collecting route-based data such as route miles, 

annual revenue passengers and annual total passengers. Specification of 

ownership by type such as independent board or municipal council should 

be included. A standardized definition for state and l ocal taxes ancl 

subsidies would eliminate the problems that now exist when definition of 

such items is left up to the individual transit property. Also the 

allocation of cost (Form 310) by revenue hours rather than by capacity 

lJShirley C. Anderson and G.J. Fielding, Comparison of supply, 
demand and cost models using UMTA Section 15 data. (Irvine, California: 
Univ.e-rsity of California, Institute of Transportation Studies, WP-81-4, 
1981.) 
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mile would yield more comparable information. The inclusion of operatinq 

time, minimum weekly guarantee ~ spread time premium, shift premium, 

student training time, total time spent in transportation, total non

operating paid work time, and total operating time is crucial for 

analysis of labor costs . Inclusion of fare structure data, and total 

revenue passengers is necessary for valid analysis of subs idy effect s. 

Inclusion of se_veral demographic variables would also be most useful for 

future research. These should at least include service area in square 

miles· and service area population . 

The inaugural year, Section 15 data must be used with caution. 

Omissions, coding errors and practices, as well as larger than expected 

variance make the data set difficult to use for performance research. 

UMTA and TSC are aware of these defi ci enci es and have cautioned users 

ahout the data. They are also attempting to improve the data by 

validation programs so that future reports will be more accurate. 

Suggestions made in this chapter are a contribution to the improvement 

program. The statistical techniques discussed in the next two chapters 

demo nstrate the kinds of analyses whi ch can be used to analyze Section 15 

data and the usefulness of the results for improving transit management 

and administration. These techniques will be even more helpful as the 

accuracy of the data improves. 
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CHAPTER II 

DEVELOPMENT OF STANDARD PERFORMANCE INDICATORS 

Performance indicators are important to transit management because of 

their relationship to goals and objectives. Goals represent the basic 

ends which a transit agency wishes to achieve; they set the frame\',O r k for 

action. Objectives establish directives to carry out a program of action; 

they facilitate the definition of indicators by 1M1ich the achievement of 

goals can be evaluated. Objectives are specific, observable, and achiev

able. Performance indicators are the quantitative measures of objectives 

which enable managers and policymakers to determine the current position 

of an agency and outline strategies to improve performance. 

Availability of data collected pursuant to Section 1S of the Urban 

Mass Transportation Act of 1964, as amended, has improved the comparabi 1-

ity of transit statistics. Now there is a uniform set of statistics 

required of all applicants for operating assistance and grants under 

Section 5 of the Act. Not only are the statistics carefully defined, but 

also the period of reporting ard the method of gathering the information 

is prescribed . Valid comparisons betwee·n transit operators are now poss

ible although differences in operating environments must be recognized. 

Comparative studies can be conducted within divisions of the same prop

erty, for the entire property over a period of time and between similar 

transit properties . 

BACKGROUND WORK ON PERFORMANCE INDICATORS 

The concept of transit performance evaluation and the development of 

performance indicators is not new. In 1958, the National CorT111ittee on 

Urban Transportation specified service standards, objectives, and meas

urement techniques.1 This study originated many of the measures and 

standards use<i by trans it today. 
The problems of performance evaluation were the subject of a major 

study published by Anthony R. Tomazinis in 197S.2 Tomazinis defined 

conceptual an::l methodological aspects of evaluating productivity, effi 

ciency, and the quality of urban transportation systems and insisted that 
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measures of efficiency and the use of resources be separated from the 

measures of effectiveness in achieving ridership. Tomazinis drew upon 

the definitions of efficiency and effectiveness promulgated by the audit 

guidelines established by the General Accounting Office. 3 

Because of the limited availability of transit statistics, earl y app

lications of performance evaluation relied upon regional data . Adaptation 

of the theoretical work on performance evaluation to transit in California 

was accomplished by Fielding, et ~.4 Sinha, et~., used data fron the 

American Public Transit Association (APTA) to establish the correlation 

among Hi indicators and extended comparative evaluation by using data for 

?9 Midwestern transit systems to demonstrate how systems could be classi

fied by operating speed, coach operator wage rates ard population of the 
urban area. 5 

Results publ ished by both Fielding, et ~ .• am Sinha, et ~. were 

influential in the development of the current research, the former by 

outlining the conceptual frame'WOrk, am the latter for demonstrating how 

this framework could be use<l to establish intercorrelations het~en indi

cators and how the correlation was increased by grouping similar transit 
opera tors. 

lNational Coomittee on Urban Transportation, Measuring transit ser-
vice. Procedure Manual, No. 8. (Chicago, Ill . : Public Administration 
Service, 1958.) 

2Anthony R. Tomazinis, Productivity, efficiency, and quality in urban 
transportation systems. (Lexington, Mass.: D.C. Heath, Lexington, 1975.) 

3u.s. General Accounting Office, Standards for audit of governmental 
~ i z at ions .L_pro.,9!ams....2- activities and functions. (Washington, I). C.: 
U.S~~G ove rnrrien t Pr.int mg OTTTc~9 7? . ) --

4G ord on J. Fielding, Roy E. Glauthier, & Charles A. Lave, Development 
of performance indicators for transit. Final report #LMTA-CA-ll-0014- 78-J.. 
(Irvine, California: University of California, Institute of Transportation 
Studies, December 1977.) (NTIS #PB 278 678.) 

5Kumares C. Sinha, David P. Jukins, & Oreste M. Bevilacqua, Strati-
fication approach to evaluat i on of urban transportation performance. In 
Public trans ortation plannin • (Transportation Research Record #761.) 
Washington, D. C.: Transportation Research Board), pp. 20- 27. 
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Three other contributions to performance methodology warrant discus

sion as antecedents. Dajani ard Gilbert suggested the inclusion of indi

cators t o assess the impact of transportation systems upon social and 

economic cr'iteria and environmental quality. 6 Miller used Pennsylvania 

data to illustrate the importance of indicators which were administra

tively practical, politically acceptable and predictable for budget 

purposes. 7 Drosdat developed a framel'.Ork to test the significance, 

data availability and consistency between generic indicators. 8 

The usefulness of the Section 15 data for performance evaluation was 

demonstrated in a study conducted for the State of Michigan by Holec, et 

al. 9 They used 1978-79 data to review the performance of individu-;i" 

properties against the comparison of other mid- sized Michigan transit 

systems and as a time series in which the performance of each system wa s 

assessed against itself. Their objective was to assist operators by 

idEfltifying ard suggesting reasons for the differences amonq systems hy 

analyzing 47 indicators. Anderson has shown how this approach can be 

simplified by using a conceptual framel'.Ork of performance concepts and 

f actor a na l ys is . 10 

6Jarir S. Dajani & Gorman Gilbert, Measuring th e performance of 
transit systems, Transportation Planning and Technology, 1978, 4(2), 
97- 103. 

?James H. Miller, An evaluation of allocation methodologies for 
public transportation operating assistance, Transportation Journal, Fall 
1979, 19(1), 40-49. 

8Herbert A. Drosdat, Transit performance measures: 
cance in local funding. Fina repor 
Washington: University of Washington, Depts. of 
Urban Planning, Urban Transportation Program, June 
141). 

ea e, 
Civil Engineering and 
1977). (NTIS #PB ?.76 

9James M. Holec, Dianne S. Schwager, & Angel Fan:lalian, Use of Fed
eral Section l5 data in transit performance evaluation: Michigan program. 
In Bus transit mana ement ard erformance. (Transportation Research 
Recor #746. as ington, D •. : Transportation Research Board, 1980), 
PP. 3n-38. 

lOshirley C. Anderson, The Michigan transit perfonnance evaluation 
process: App l ication to a U.S. sample. Transportation Research Forum. 
Proceedin s of the Twent -first Annual Meetin . (Oxford, Indiana: Richard 
B. Cross, 1980, pp. 94-103. 

19 



Because the Section 15 data v.ere not available, Anderson used operat

ing statistics published by APTA for J969-73 to test whether the Michigan 

approach could be replicated with national data and v.tiether it could be 

simplified . It was found that using the sum of each system's factor 

scores as an overall performance ind icator eliminated tied rank i ngs of 

systems, but the sum-of-individual -factor-scores was less accurate in 

representing the Michigan set of performance indicators than a sma ller 

. set of indicators based upon the performance concepts outlined by Fielding 

et ~- In several respects, this research effort attempted to replicate 

Anderson's findings using the Section 15 national data base. It also 

provides the basis for a classification of transit properties and the 

evaluation of recent research applying performance criteria to transit 

management. 

Several researchers have concentrated on developing methods t o improve 

performance on specific factors of production. 

sugges ted a number of strategies for improving 

strategies fall into three major categories: 

1) Alleviating peaking problems, 

2) Discontinuing less-productive service, ard 

3) Tailoring service to distinctive markets. 

Meyer and Gomez-Ibanez 
11 performa nee. · These 

Cherwony am Mundle developed methods for estimating the cost per hour 

of peak service. 12 Oram has shown ways in which this peak service can 

be "shed" to private providers of transit. 13 Chomitz and Lave have 

analyzed various labor rules v.tiich might he changed so as to reduce the 

llJoh n R. Meyer am Jose A. Gooiez-Ibanez, Improving urban mass 
transportation productivity. Final report #lJw1TA-MA-ll-0026-77-1. (Cam-
bridge, Mass : Harvard University, February 1977.) (NTIS #PB ?fl6 9?0.) 

l2walter Cherwony & Suhhash R. Mundle, Peak-base cost allocation 
mcx:lels. In Recent developments in bus transportation. (Transportation 
Research Record #663.) (Washington, D.C.: Transportation Research Board, 
1978), pp. 52-56. 

l3Richard L. Oram, Peak period supplements: The contemporary econ
omics of urban bus transport in the U.K. and U.S.A. Progress in Planning, 
1 9 78 , l ?. ( 2 ) , 89 -1 0 3 • 

?.O 



t f .d. k . d t ·t 14 cos o prov, mg pea -perio rans, • · Perry _and Angl e contend that 

improvement of the labor-management relationship is the key to improving 

service efficiency, 15 but Fielding, et ~-, who analyzed the impact of 

organization structure, fai 1 ed to show any significant relationships 

between a 1ternati ve organizational structure and trans it performance •16 

Goldberg, et ~- found that while many factors influence transit perfor

mance, management is the key to high pe rformance anrl conclu<iro management 

training and c1evelopment should be emphasizect.
17 

Current attention to trans it performance is movinq away from the 

organization as a whole am focusing on route performance. These research 

efforts were stimulated by the finding of Attanucci that no corrmon method 

was being used to evaluate performance at the route level. 18 Sima and 

14Kenneth M. Chomitz and Charles A. Lave, Part-time work rules , arx:I 
transit costs. Final report #LMTA-CA-11-0018-l. (Irvine, Calif. : Uni
versity of California, Institute of Transportation Studies and School of 
Social Sciences, January 1981.) (NTIS #PB 81-180 55n.) 

15James L. Perry, Harold L. Angle, & Mark E. Pit tel, The impact of 
labor-management relations on productivity arxl effici e ncy in urban mass 
transit. Final report #OOT-RSPA-DPB-50/79/7. (Irvine, Calif .: Uni
versity of California, Institute of Transportation Studies and Graduate 
School of Administration, March 1979.) (NTIS #PB ?,~ 7?1 . ) 

J6Gordon J. Fielding, Lyman W. Porter, Michael J. Spendolini, 
Wi l litfll D. Tcx.lor, & Dan R. Dal ton, The effect of organization size and 
structure on transit performance ard employee satisfaction. Fi nal report 
#lJVITA-CA-ll-OOln-3. (Irvine, Calif. : University of Cal iforni a, 
Institute of Transportation Studies, School of Social Sciences, and 
Grad.late School of Administration, December 1978.) (NTIS #PB ?.96 6?9.) 

l7Joel Goldberg, Marc Holzer, Roni Gallion, & Constance Zalk. 
Transit productivity: Imgrovement through management training and devel 
opment. Final report lJVITA-NY-11-0019-79-1. New York, N.Y .: Ctty 
University of New York, John Jay College of Criminal Justice, Center for 
Productive Public Management, June 1979.) (NTIS #PB 299 3fi9.) 

l8John P. Attanucci, Leora Jaeger, & Jeff Becker, Bus service eval 
uation procedures: A review. Report # lJVITA-MA-09-7 001- 79-1 • (Special 
Studies in Transportation Planning.) (Washington, D.C.: U.S. Department 
of Transportation, Urban Mass Transportation Administration, Office of 
Planning Assistance, April 1979.) ( NTIS #PB 296 314 . ) 
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Guenthner have developed a computerized mooel for 

changes in bus ope rat ions to improve perfonnance. 19 
the assessment of 

Wi l son has d eve 1-

oped a series of statisti cal algorithms to evaluate the performanc e of 

alternative route re f inement strategies, as part of a program designed to 

improve short-range transit pl an111 i ng. ?O 

Emphasis in transit performance research has shifted from the concep

tual mooels of the initial research to the analysis of attributes of 

transit organizations am their operating environments. The most recent 

research has been on route performance. However, release of the Section 

15 data enables researchers to both test the validity of earlier findings 

using a national data set, and calibrate models for the improvement of 

factor inputs. 

STANDARD PERFORMANCE CONCEPTS 

To aid the selection of stardard performance concepts using Section 

15 data, three categories of measures ....ere established: cost efficiency, 

service effectiveness, ard cost effectiveness (Figure ?-1). Effic i ency 

relates to the labor, capital, and fuel used to produce transit service 

(inputs and outputs) . Effectiveness measures the utilization (consumption) 

of transit output as 1-Rll as transit's impact upon societal goals like 

reducing traffic congestion. Cost effectiveness measures integrate effi

ciency and effectiveness measures as when production costs are related 

with consumption, e.g., cost per passenger. 

Candidate Statistics 

Three types of statistics are available from the Section 1S data and 

Census reports to calculate the transit performance concepts; these are 

l9Ani 1 S. Bhandari & Kumares Sinha, Impact of short-tenn serv i ce 
changes on urban bus transit performance. In Bus and rural transit. 
(Transportation Research Record #718.) (Washington, D.C.: Transportation 
Research Board, 1979), pp. l2-18. 

20Nigel H. M. Wilson, Bus service planning: Current practice am new 
approad1es. Unpublisha:l paper, Massachusetts Institute of Technology, 
Department of Civil Engineering, 1981. 
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SERVICE 
INPUTS 

SERVICE 
OUTPUTS 

Vehicle hours 
Vehicle miles 
Capacity miles 
Service reliability 

Labor 
Capita 1 
Fuel 

service-effectiveness 

SERVICE 
CONSUMPTION 

Passengers 
Passenger miles 
Operating revenue 
Operating safety 

Fig. 2-1. Framework for Transi t Performance Concepts 

23 



service input, service output, and service consumption statistics. Toge

ther, they can be used to monitor the costs of producing service am its 

utilization. 

1) Service Input - the quantity of resources expended to produce transit 

service expressed in either monetary or non-monetary terms. Examples of 

service input statistics include: 

- operating cost (dollars expended for operations, maintenance am 

administration) 

- employee hours (total, operating, maintenance, administration) 

- capital investment (number vehicles, percent operating in peak) 

- energy consumption (fuel cost am volume) 

2) Service Output - the quantity of service produced by a transit 

operator expressed in non-monetary terms. Examples of this type of 

statistic include: 

- vehicle hours (total ard revenue hours) 

- vehicle mil es (total and revenue mil es) 

- capacity miles (total am revenue capacity miles) 

- service reliability (number of roadcalls) 

- service safety (number of preventable accidents) 

3) Service Consumption - the amount of service used by the public may be 

expressed in either monetary or non-monetary terms. Examples include: 

- passengers (total, revenue, special groups) 

- passenger miles 

- operating revenue (total, passenger) 

Performance Measures 

The three categories of statistics yield three types of performance 

measures: cost efficiency, service effectiveness and cost effectiveness 

(Figure ?.-1) . A wide range of performance measures is possible . Holec, 

et ~-• used 47 for Michigan . Table 2-1 lists 60 performance measures 

'1-klich can be calculated using the Section 15 data. There are others, but 

a sufficient number have been listed to demonstrate their utility in tran

sit management. 
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Cost efficiency measures the resources expended to produce trans it 

service; service effectiveness measures the extent to which service provi

ded is used; and cost effectiveness measures the service used against the 

. .:.. resources expended. 

In se 1 ect i ng perf onnance measures, consideration was given to the 

availability and reliability of the data. Financial statistics are the 

most reliable. Passenger statistics are the l east reliable, particularly 

passenger miles of travel statistics. 

Census data were added to calculate the following measures for social 

effectiveness (RVH/POP, TPAS/POP, TPAS/ELD, TPAS/AUT) and for the puhlic 

assistance (POP/OSUB and POP/TSUB). All demographic variables were P.ither 

taken fron the County and City Data Book, 1972 or from sources li sted in 

Appendix A. The population figure (POP) is the total urbanized area 

population ....+"lere that could be obtained; otherwise the most relevant city 

population was utilized. The variable for elderly (ELD) was the percent 

of population 65 years of age or older. The variable for automobile 

availability (AUT ) was the percent of population with one or more automo

biles. (Units for all performance measures are sulllTiarize::I in Appendix B.) 

197? data were the most recent available. However, it must he 

assumed that changes in these demographic variables have occurrErl bet\'Ren 

1972 am 1979. This may account for some weakness in the re s ults. After 

publication of the 1980 Census data researchers using Section JS data 

should not have this difficulty. 

Controllability was another consideration in selecting perfonnance 

measures. It is an advantage if performance indicators reflect those 

aspects which are under the control of the transit managers. Gene rally, 

system assets (fixed facilities) and the system environment (service area 

and its characteristics) are more or less fixed and not under operator 

control in the short-run , ....+-iereas service input and output can be control

led to a greater degree. Of these, management has greatest control over 

service output (s upply) as, theoretically, service input can be adjusted 

to provide whatever level of output is desired (although beyond marginal 

increases in service, system assets--buses--may become a limiting factor) . 
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TABLE 2-1. PERFORMANCE MEASURES BY CONCEPT 

COST EFFICIENCY MEASURES 

Labor Efficiency 

Vehicle Hours per Employee 
Revenue Vehicle Hours per Operating Employee Hour 
Vehicle Miles per Employee 
Peak Vehicles per Executive, Professional am 

Supervisory Employees 
Peak Vehicles per Operating Personnel 
Peak Vehicles per Maintenance, 

Support arrl Servicing Personnel 

Vehicle Efficiency 

Vehicle Hours per Active Vehicle 
Vehicle Hours per Peak VEtiicle Requirement 
Vehicle Miles per Active Vehicle 
Vehicle Miles per Peak VEtiicle Requirement 
Revenue Vehicle Miles per Vehicle Miles 

* Revenue Capacity Miles per Vehicle Mile 

Fuel Efficiency 

Revenue Vehicle Miles per Gallon Diesel 
Vehicle Miles (Bus) per Gallon Diesel 

* Revenue Capacity Miles (Bus) per Gallon Diesel 

Maintenance Efficiency 

Total Vehicle Miles per Maintenance Expense 
Vehicle Miles per Maintenance Employee 
1,000,000 Vehicle Miles per Roadca1l 

Output per Dollar Cost 

Revenue Vehicle Hours per Operating Expense 
Vehicle Miles per Operating Expense 

* Revenue Capacity Miles per Operating Expense 
Revenue Vehicle Hours per Total Labor ard 

Fringe Expenses 
Revenue Vehicle Hours per Operations Labor 

am Fringe Expenses 
Revenue Vehicle Hours per Vehicle 

Maintenance Labor am Fringe Expenses 
Revenue Vehicle Hours per Admin. Labor 

am Fringe Expenses 

26 

TVH/EMP 
RVH/OEMP 
TVM/EMP 

PVEH/A[J.1 
PVEH/OP 

PVEH/MNT 

TVH/AVEH 
TVH/PVEH 
TVM/AVEH 
TVM/PVEH 
RVM/TVM 
RCM/TVM 

RVM/FUEL 
TVM/FUEL 
RCM/FUEL 

TVEH/MEXP 
TVM/MNT 
TVM/RCAL 

RVH/OEXP 
TVM/OEXP 
RCM/OEXP 

RVH/TWG 

RVH/OWAG 

RVH/VfvWG 

RVH/ADWG 



SERVICE EFFECTIVENESS MEASURES 

Utilization of Service 

* 
* 

Passenger Trips per Revenue Vehicle Hour 
Passenger Trips per Revenue Vehicle Mile 
Passenger Trips per Peak Vehicle 
Passenger Miles per Vehicle Capacity Mile 
Passenger Miles per Passenger 

Social Effectiveness 

Revenue Vehicle Hours per Service Area Population 
Passengers per Service Area Population 
Passengers per Elderly Population 
Passengers per Autoless Population 

* Frequency of Service 

Operating Safety 

1,000,000 vehicle Miles per Accide,t 
Revenue Vehicle Hours per Accident 

Revenue Generation 

Passenger Revenue per Peak Vehicle 
Passenger Revenue per Revenue Vehicle Hour 
Operating Revenue per Revenue Vehicle Hour 
Passenger Revenue per Passenger 

* Passenger Revenue per Vehicle Capacity Mile 

Public Assistance 

* 

* 

* 

Revenue Vehicle Hours per local Capital and 
Operating Assistance 

Revenue Vehicle Hours per State Capital and 
Operating Assistance 

Revenue Vehicle Hours per Total Operating Assistance 
Revenue Vehicle Hours per Total Capital and 

Operating Assistance 
Pas sengers per Local Operating Assistance 
Passengers per Total Operating an:I Capital Assistance 
Passenger Revenue per Total Capital and Operating 

Assistance 
Urban Area Population per Total Operating Assistance 
Urban Area Population per Total Cap ital am 

Operating Assistance 
Passenger Revenue per Total Capita l arrl Operating 

Ass i sta nee 
Passengers per Total Operating Assistance 
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TPAS/RVH 
TPAS/RVM 
TPAS/PVH 
PASM/RCM 
PASM/TPS 

RVH/POP 
TPAS/POP 
TPAS/ELD 
TPAS/AUT 
FREQ 

TVM/ACC 
RVH/ACC 

RE V /PVEH 
REV/RVH 
TREV /RVH 
REV/TPAS 
REV/RCM 

RVH/LSUB 

RVH/SSUB 
RVH/OSUB 

RVH/OSUB 
TPAS/LOA 
PAS/TSUB 

REV/TSUB 
POP/OSUB 

POP/TSUB 

REV/OSUB 
PAS/OSUB 



COST EFFECTIVENESS MEASURES 

Service Consumption per Expense 

Passengers per Operating Expense 
* Passenger Miles per Operating Expense 

Passengers per Total Labor and Fringe Benefits 
Passengers per Gallon Diese l Fuel 

* Passenger Miles per Total Expense 

Revenue Generation per Expense 

Ratio Operating Revenue to Operating Expense 
Ratio Total Revenue to Total Expense 

*Dropped because of missing values or inconsistent data. 

PAS/OEXP 
PASM/OEX 
PAS/TWAG 
PAS/FUEL 
PASM/TEX 

REV/OEXP 
TREV /TEX 

Definitions for statistics are provided in the Urban Mass Transportation 
Industry Uni form System of Accounts and Records and Reporti nq System, 
J anuary, 1977, Volume IT. 
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Service input i s sl ightly less controll able because the funds required to 

produce service are controlled by the agencies other than the operator, 

ard because some costs remain constant despite marginal cha nges i n ser

vice. Service consumption (denard) is more diffi cult to control because 

demand for transit is dependent upon the response of the public to st imuli 

s uch as disposabl e income, fares, ard levels ard quality of service. 

Although the performance measures \'ere l imited hy availability, 

reliability ard controllability, t he list of feasible measures is far 

more than trans it managers can use when improving trans it performance. 

Parts of a transit organi zati on may use individual indicators but a 

smaller, representative set is required for system management . 

REaJCTION TO PERFORMANCE CONCEPTS 

Two important problems associated wi th performance evaluation must be 

considered. The first is the methodological problen of devising a comp

lete and workable model of perfonnance by categorizing performance objec

ti ves into concepts and utilizing uniform quantifiable measures of e ach 

concept. The 12 concepts used as a mod e l in thi s respect are li sted in 

Table 2-1 as the group headi ngs of the sixty performance measu res. 

A second problem associated with use of performance indicators is th e 

ki nd of data that needs to be collected under Section JS. If ma ny indi

cators are desired, then transit agencies must submit lengthy reports . 

The resulting indicators may he confusing and will he difficult and 

costly to analyze . This project used current Section 15 data to analyze 

performance by finding a small, rep resentative set fran the 60 performance 

measure s (listed in Table 2-1). The indi cators , covering all important 

aspects of performance, are reduced to a co nceptual mo:lel of performance. 

Th01 , us ing factor analysis on a set of indicators that is numerically 

ba l anca:I across concepts, t he number of s tatisti cally i rdepe ndent dimen

s ions of performance is dete nn ined . The most representative perfonnance 

measures for each fac tor dimension constitute a s mall set that covers all 

independent dimensions of the much larger set. 

Factor analysis i s a general methocl for in te rpreting the underlying 

"sources " of varia tion in a data set. 21 Performance indicators that 
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show similar patterns of variance are groupe:f into one factor dimension. 

These statistically independent factor dimensions can be ' interpreted as 

performance concepts and used as a reduced set of performance indicators. 

Alternatively, as done in th is project, the actual performance indicators 

most representative of each of the factor dimensions can be use:! as the 

reduced set and their standardized values can be summed to obtain a single 

performance measure. The four steps use:! in creating the single over-all 

measure of perforn1ance were: 

1) Preliminary factor analysis to ida,tify factors sufficient to des

cribe the 12 dimensions of performance (Table 2-1) . Performance measures 

for which reliable data could not be supplied or that did not load on any 

of the factors v-.e re deleted. 

2) "R-rrode" factor analysis, with varimax rotation, was carried out 

to identify the basic patterns of variance among a balanced set of 32 

performance measures, using the Section JS data. Nine dimensions, which 

accounted for 90% of the covariance, are labeled by performance concepts 

in Tab l e 2-2 a rd des er i bed i n roo re d eta i l be l ow. 

3) The nine performance measures most statistically representative 

of each of the factor dimensions were chosen to make up the representative 

set of performance indicators. 

4) The standard or "z" scores (defined as the variable value minus 

its mean and divided by its standard deviation) for each of the nine per

formance indicators was computed. This "z" score has the advantage that 

its mean is zero and standard deviation is 1, making it a standardized 

value. The sum of the "z" scores of the nine performance measures was 

computed for each transit system and the transit system's performance was 

ranked. 

Chapter III explains the ranking procedure and alternative rankings 

in detail . This chapt.er concentrates on the use of factor analysis with 

a conceptual model of perfonnance to produce a small, representative set 

of performance measures. 

21Andrew L. Comrey. A first course in factor analysis. (New 
York: Academic Press, 1973.) 



Prel iminary Factor Analysis 

From the list of 60 performarce indicators, twelve had to he deleted 

bs::ause of missing data or measurement error . (Delete:! indicators are 

listed with an asterisk in Table 2-]). All performance measures using 

passenger mile data ...ere delete:! bs::ause fe\\er than 80 of the systems 

reported passenger miles. Performance measures us inq revenue capacity 

miles ...ere also delete:! bs::ause of both a high percentage of miss i ng 

cases am because revenue capacity was defined inconsistently across 

systems . Many systems reported the same value for revenue vehicle miles 

ard for revenue capacity miles; others reported a capacity figure th at 

was t e n o r more times that of revenue va,icle miles. Another deletion 

was the frequency of service variable, which is computed using the number 

of "li ne mi l es." This variable appeared to be double counte:l for some 

systems . State ard local assistance measures were deleted because there 

was no way of ascertaining whether the r eported value of "0.0," meant no 

assistance or a missing value. 

Means and standard deviations for all performarce measures were cal

culated from data supplied by the 311 bus systems describffl in Chapter L 

(Appendix C) Exclusively ciffilard-responsive bus systems were el i minated, 

hut combined demand-responsive and fixed route systems ....ere included. 

Preliminary factor analysis was run on the r ema ining llR variahles in 

order to find the statistical relationship among all the performance mea

sures. The correlation matrix is listed as Appendix D. The rotated 

factor matrix showed that eleven factors are sufficient to describe all 

t welve concepts. Although the eigenval ue of the eleventh factor was 

slightly greater than 1.0 there ...ere no substantial loadings and only ?.% 

addi t ional variance was explained. Therefore, it appears that no more 

than ten factors are necessary to explain transit performance, as measured 

hy t h e 48 indicators (Appendix E). One of the performance measures 

(RVM/TVM) was droppa:l from further analysis bs::ause it showed so little 

variance among systems that it cannot act as a rliscriminator of perfor

mance . PVEH/A[J,1 was dropped hff:ause it did not loarl on any of the factors 

nor dirl it work to create a new factor with eigenvalue greater than one 

{Appendix C). This signified that the variable is either not a good 
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measure of performance or subject to measurement error. The measurement 

error occurred in the 1979 data set because purchased transportation 

(contract service) was recorded as an administration expense by many 

systems. This is unfortunate because PVEH/ACM is a useful measure when 

conducting performa nee audits. 

Equalizing Performance Concepts 

The next step in the analysis was to balance the input of logical 

concepts using approximately the same number of performance measures per 

concept. Although only two indicators ....ere available for fuel and safety, 

three indicators \'.ere used for each of the other concepts. This approach 

of approximately equal weighting is appropriate when each concept is 

valued as equally important in measuring performance. However, the use 

of factor analysis and a small best set of indicators does not constrain 

the decision maker to an equal weighting of concepts. Results W2re also 

rleriverl using two alternate sets of weights on the twelve concepts. The 

first alternative doubled the \.'k'ight on the efficiency indicators; the 

second doubled the weight assigned to effectiveness indicators. The 

different outcomes could be used to explain c l assifications of transit 

systems in Chapter III. The same methodology could be tailored to the 

preferences of agencies evaluating the performance of transit systems. 

The choice of two or three indi caters for each concept was guided by 

the consistency and reliatii lity of the data and the ability of the perfor

mance indicator to define a single concept (Table 2-2). 

The public assistance measures based upon urban population W2re 

dropped in favor of others because the urban population measure is not 

consistently related to the service population. For example, the small 

bus systems in large cities could have the same urban population measure 

as the regional transportation authority for that city. 

Of the remaining 48 performarce indicators the three best statist ical 

measures of each concept 1-1ere chosen to represent the balanced set of 

three ind icators per concept. It is desirable to create approximate 

equality of numbers of indicators per performance concept in order to 

allow equal conceptual weight in the analysis. The balanced set was 
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TABLE 2-2. VARIABLES USED IN ANALYSIS 

COST EFFICIENCY r-t:A SURES SE RVICE EF FE CTI VENE SS MEASURES 

Vari able 
Number 

* 1 
* ? 

3 
* 4 

5 
6 

7 
8 

* 9 
10 

* 11 

1?. 
13 

14 
JS 

*16 

17 
*18 

19 
20 

*?.l 
*22 

Labor Efficiency Variable Utilization of Se rvi ce 
Number 

TVH/EMP 23 TPAS/RVH 
RVH/OEMP ?II TPAS/RVM 
TVM/EMP 25 TPAS/ PVH 
PVEH/AIJ,1 Social Effectiveness 
PVEH/OP 25 RVH/POP 
PVEH/MNT ?7 TPAS/POP 
Vehicle Efficiency 28 TPAS/ELD 
TVH/AVEH *29 TPAS/AUT 
TVH/PVEH Operating Saf et1 
TVM/AVEH :J) TVM/ACC 
TVM/PVEH 31 RVH/ACC 
RVM/TVM Revenue Generation 
Fuel Efficiency 32 REV/PVEH 
RVM/FOEL 33 REV/RVH 
TVM/FUEL 34 TREV/RVH 
Maintena nce Ef f iciency * 3S REV/TPAS 
TVEH/MEXP . Public Ass i stance 
TVM/MNT * 36 RVH/TSUB 
TVM/RCAL *37 POP/TSUB 
Out

7
ut per Dollar Cost *38 PAS/TSUB 

RVH OEXP *39 REV/TSUB 
TVM/OEXP 110 PAS/OSUB 
RV H/Ti-.G *41 POP/OSUB 
RVH/OWAG 112 RVH/OSUB 
RVH/VM\o.G 113 REV/OSUB 
RVH/AOWG 

COST EFFECTIVENESS MEA SURES 
Service Consumption per Expen se 

44 PAS/OEXP 
45 PAS/TWAG 
46 PAS/FUEL 

Revenue Generation per Expense 

47 REV /OEXP 
48 TREV/TEX 

*Deleted from initial set in order to for m the halanced set of 3? 

indicator measures . 
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limited to three indicators per concept because severa l of the concepts 

had only three indicators available in the data set. For labor effi

ciency, TVH/EMP and RVH/OEMP \'.ere droppe:l because they have a slightly 

lower loading on any factor than TVM/EMP and PVEH/OP, and they are more 

related to output per dollar and revenue generation than to any other 

efficiency measures. The highest three vehicle efficiency measures were 

kept, dropping TVM/AVEH. 

Both fuel efficiency measures were retained. One maintenance effi -

ciency measure, TVM/RCAL, was dropped because it loaded only with popula

tion per subsidy. This may indicate reporting error or that TVM/RCAL is 

related to density of traffic . TVM/RCAL has a very large standard devia

tion, indicating great variance among systems. Further analysis of th is 

measure is warrante:l because it is frequently used as an indicator of 

maintenance effectiveness. 

The three output-per-dollar cost variables with the highest factor 

loadings and the smallest number of missing values reported \\ere retained. 

All utilization of service and both operating safety variables, an:! the 

three best statistical measures of social effectiveness \\ere retained. 

Revenue generation is statistically related to three other concepts: 

output per dollar cost, revenue per subsidy dollar am passengers per 

subsidy dollar. Since REV/TPAS measures only average fare level rather 

than effectiveness in attracting passengers, it was droppe:l in favor of 

the other three revenue generation measures. 

The many possible public assistance measures \\ere reduced to three by 

dropping measures using the faulty "population" measure and by concentrat

ing on operating assistance rat i os. Operating assistance was felt to be 

less biased against new systems. The public assistance ratios included 

are RVH/OSUB, REV/OSUB and PAS/OSUB. 

The three measures of service consumption per expense and the two 

measures of revenue generation per expense \'.ere also retained to complete 

the balanced set of performance measures. Th is set, which puts approxi 

mately equal v.eight on each of the performance concepts, was then factor 

ana lyzed to determine the number of statistically independent performance 

concepts. Fran these results, a small set of standard indicators was then 

drawn. 
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Results of the Factor Analysis of the Balanced Set of 32 Performance 

Measures 

"R-rrode" factor analysis, with varimax rotation was carried out to 

identify the basic patterns of variance among the ha lanced set of 3? per

formance measures. Nine factors explained 90 percent of the variance . 

The factors v-.ere 'l'.ell define:l an:! in roost cases represent only one con

cept. The exceptions are factors one, two, three, and seven (Table ?.-3) . 

Factor one represents "output per dollar of cost" and to a lesser 

extent also represents "revenue generation." Revenue generation i s 

strongly negatively related to revenue hours of service per dollar through 

the impact of differences of city d01sity. High revenue generation is 

associated with operation in dense cities \'klere high employee wage rates 

am slow average speed of operation result in low output per dollar of 

operating expense. Although this factor comb ines two performance concepts 

it di fferen ti ates urban bus systems from suburban am rura 1 systems. 

Factor two repres01ts social utilization and closely assoc i aterl 

measures of service consumption per dollar expense. The ratio of revenue 

generation to peak vehicles is associated with both factor one and two. 

Factor three loads all of the vehicle efficiency measures an:! also one 

labor efficiency ratio : peak vehicle/operator. The remaining h.o labor 

efficiency measures are associated with both factors three an:! seven. 

Systems high in service per peak vehicle are also high in numbers of oper

ators per peak vehicle . Thus the relationship between peak vehicles per 

operator am vehicle efficiency is negative. 

Factor four Treasures fuel efficiency . The fifth is public assistance. 

Factor six is social effectiveness . 

Factor seven loads the two maintenance efficiency r atios ard two of 

the labor efficiency measures. Thus the labor efficiency measures userl 

do not represent a separately measur able statistical construct but are 

closely related to the maintenance efficiency and vehicle efficiency 

factors. Because labor expense by function (Form 310) had many missing 

values, the information could not be use:l in the analysis . More accurate 

am complete listing of labor expense by function in future Section l5 

reports, may provide better definition for labor efficiency measures than 
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Table 2-3 

FACTOR ANALYSIS OF 32 PERFORMANCE VARIABLES 

TABLE 3-3 FACTOR ANALYSIS OF 3? PERFORMANCE VARIABLES 

FACTOR FACTOR FACTOR FACTOR FACTOR FACTOR FACfUR FACf□R F ACTOR 
1 2 3 4 J 6 7 8 9 

fiVH/OWAG • 93'.5 
R~!H/OEXF • 927 
f/VH/TWG • 924 
Tl'l lcV/F:VH - • fJ07 
f<fV/ l'N H .... . 70:.; 
! f •Mi/RVM • 000 
f"A i:; :I. UIC: XF· , 000 
n·r~!,,.1f'•v1-1 • ooo 
f·t,:;; r wr,G • ooo 
'l'h~!;11:;•VH • 000 
f,EV/F·VEH ·-,4H'J 
TV,•1/F·VEH • 000 
TVH/l"VFI I • 000 
f'·VUI / OF· • 000 
TVH/(,Vl·:·H 
TVM/1:: l.lEL 
f,VM / 1' UCL 
PA!·i/ l· IIFl.. 
f/EV / USUH 
Pr,s;osun 
l.:VH/OSUD 
R~'H/F·()F· 
TF·AS/f"Of'' 
1TAS/EL.D 
·r VM/MNT 
PVl':H/MNT 
TVM/MEXF' 
TVM/EMF' 
REV/OEXf• 
F<EV/TEX 
RVH/ACC 
Tl) /·\/ACC 
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those use:! in this research. Much more attention should be given to the 

definition ard reporting of labor measures in Section 15, because they 

represent a critical aspect of performance. 

Factor eight is defined hy the passenger revenue/operating expense 

ratio and the total revenue total expense ratio. Factor nine represents 

the two safety performance indicators. 

Set of Standard Indicators 

A small set of nine performa rce indicators was created by using a 

single indicator to represent each of the statistically in:leperdent dimen

sions of performance variation. The best statistical and logical measure 

was chosen fran the variables which had highest load ings on each factor. 

The set consists of the following performarc e measures: 

1. Revenue vehicle hours per operating expense (RVH/OEXP) 

2. Total passengers per revenue vehicle mile (TPAS/RVM) 

3. Total vehicle miles per peak vehicle (TVM/PVEH) 

4. Total vehicle miles per gallons of fuel con sumed (TVM/FUEL) 

5. Passenger revenue per operating assistance fREV/OSUB) 
6. Revenue vehicle hours per urban population (RVH/POP) 

7. Total vehicle miles per maintenance employee (TVM/MNT) 

8. Passenger revenue per operating expense (REV/OEXP) 

9. Revenue vehicle hours per accident (RVH/ACC) 

This standard set was used as the basis for ranking system perfor

mance and grouping performance into peer groups (Appendix F) . 

A lte mate Standard Set 

In order to show the differences \'klich result from an alternate se t of 

performance indicators, the following .....ere chosen as an alternative set: 

1. Revenue vehicle hour s per total wage am fringe expense (RVH/TWG) 

?. • Total passengers per revenue vehicle hour (TPAS/RVH) 

3. Total vehicle hours per peak vehicle (TVH/PVEH) 

4. Total vehicle miles per gallon of fuel consumed (TVM/FUEL) 

5. Passenger revenue per operating assistance (REV/OSUB) 

6. Revenue vehicle hours per urban population (RVH/POP) 
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7. Peak vehicles per maintenance expense (TVEH/MEXP) 

8. Passenger revenue per operating expense (REV/OEXP) 

9. Total vehicle mil es per accident (TVM/ACC) 

The list of these performance indicator values are in Appendix G (ASLMl). 

Evaluation of Missing Data and Quality of Data for Performance Measurement 

The most obvious advantages of the Section J5 data are its breadth of 

coverage of large and small transit systems and its great depth of transit 

expense and public assistance information. Its disadvantages, relative 

to the APTA data base, relate to omission of important passenger, revenue 

and demographic data. Missing data also severely affected the quality of 

the research results. For example, in computing the ratio hetween revenue 

vehicle hours and operating expense, 69 of the 311 cases v.ere found to 

have missing values. 

The Transportation Systems Center applied data validation algorithms 

to the Section 15 data submitte::l by operators t.o check for internal con

sistency ard apparent errors. Transit properties were contacted to 

resolve problems, but when errors could not be corrected, the data from 

these properties were excluded. However, unlikely data values remained; 

they \\ere eliminate::! before ana l ysis which further reduced the number of 

properties included in factor analysis. This is not surprising consider

ing the size and complexity of the data set and the Transportation System 

Center had provide::! adequate warning about the use of the data.?.2 

The following discussion of t he data focuses on the number of missing 

values for each of the 48 performance indicators using the UCI edited 

data set. (Appendix C) Some of the difficulties encountered in using 

factor analysis to demonstrate the validity of the performance concepts 

were: 

1) Values for the expense account by function ( such as operators' 

wages in the operational function) \\ere less frequently reported than the 

surrmary expenses because they were not required in the first year. There -

22u.s. Dept . of 
National urban mass 

Transportation, Transportation Systems 
transportation statistics: First annual 
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fore the missing values are higher for RVH/OPl;l;, RVH/VMWG and RVH/ADWG. 

About one third of the systems did not report data which would enable 

researchers to calculate these performance measures. 

?) Passenger data were 1 ess often reported th an either revenue or 

expenses. About 40 percent of the "per passenger" performance indicators 

is missing. Total passenger data were computed from the average daily, 

Saturday and Sunday values since no overall annual passenger count or 

estimate was reported. Annual passenger values could be obtained in the 

future by asking for this statistic. Judging by the inconsistency in the 

data many transit systems could not estimate their average Saturday or 

Sunday passenger 1 oad, whereas they have a good estimate of annual 

passengers. 

3) Passenger mileage was reported by the minority of systems because 

it was mt required for 1979. Over 70 percent of the values v.ere missing 

in each of the performance indicators \'kiich used passenger miles . 

4) The social effectiveness ratio uses urranizro area census data in 

the denominator. This was not only a poor proxy for the correspond i ng 

service area statistics but also one for which values v.ere missing for 

over 40 percent of the transit systems. 

The UCI research team attempted to ohtain service area population and 

other service area statistics by post-card questionnaire. This effort was 

successful in achieving a response rate of nearly 50 percent. This is an 

indication that other relevant statistics are readily available from tran

sit operators and could be requeste::l in future years thereby improving 

the use of Section 15 in performance analysis. Although this information 

on service population is considered to he much more representat ive of 

transit environment than the urbanized area data obtained from the census, 

it was not use:i in computing the set of 60 performance ratios, because of 

the large number of mis sing cases. 

Section 15 reporting system: Transit financial ard operating data for 
fiscal ears endin between July 1 1978 ard June 30, 1979. Prepared for 
t e r an ass Transportation A mrn1strat1on, ice o Transportation 
Management as report #LMTA--MA-06-0107-81-1. (Washington, D.C.: U.S. 
Govt. Printing Office, May 1981), p. vi. 
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5) Public assistance was probably as \\ell reported as the surrmary 

expense am revenue variables . However because the TSC data set recorded 

missing values as zero, there was no way of determining whether zero indi 

cated valid data or a missing value . 

In the original TSC data set, about one-quarter of the transit systems 

had missing values. The variables which had a higher proportion of mis

sing values were of three types: passenger miles, peak vehicle ard sub

categories of expense data. 

The Section 15 data for 1978-79 must be used with caution. For the 

inaugural year , the data provide satisfactory aggregate figures, but the 

perfonnance of individual systems calculated, using the recommende:I set 

of performance indicators, must be interpreted, first for accuracy of 

representation and second ly for t he effects of the operating environment. 

The data presenta:l in this chapter and the subsequent chapter on transit 

typology should be used to guide future research rather than as the basis 

for definitive conclusions . 
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CHAPTER I II 

TYPOLOGY OF BUS TRANSIT SYSTEMS 

Beca,se there is no accepted classification of transit based upon 

either internal characteristics or demographic and environmental vari

ables, comparisons among similar systems are impeded. Classification in 

the First Annual Report Section 15 Reporting System is based upon the 

number of active vehicles, but readers are cautioned about using this 

division as the basis for comparison bet~en properties. 1 Several 

statistical techniques were used in an attempt to develop a better typo

logy. These ~re rot very successful, because missing data restricted 

the number of properties, ard the larger-than-expected variance prevented 

almost half of the properties, for which complete data was available, 

from clustering into groups containing more than five systems. 

The only successful classifications ~re those based upon the ranking 

of standardized values for the two sets of nine perfonnance indicators arxl 

cluster a na lysis based upon four operating measures. For these classifi

cations, an adjustment was made when data were missing on one or two 

variables for a property rather than eliminating it from analysis. 

RANKING BY PERFORMANCE 

Differences in perfonnaoce across transit operators can be calculated 

fran the standardized value or Z-score of each transit system on each of 

the nine perfonnance indicators . The Z-score (starxlardized value) is 

calculated by subtracting the mean of a variable from the actual value 

associated with a particular system arxl dividing that difference by the 

standard deviation of the variable. The standardized value for a variable 

is particularly useful, because the mean of a starxlardized variable is 

zero and the standard deviation is one . The sign (positive or negative) 

of each Z-score indicates a value above or below the mean for each transit 

U.S. Dept. of Transportation, National urban mass transportation 
statistics, 1981, p. vi. 
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operator on each of th e performance ind i cators. And the size of the value 

indicates the distance from the mean for each case in standard deviation 

units . 

I n order to increase the numbe r of cases used in the analysis, a stan

dard imputation technique was usoo i n the Z-score analysis . For all vari

ables missing less than 30 percent of data, missing values were recodoo 

to the mean of the variabl e which equals zero. Even with the imputation 

technique more th an one-third of the 311 bus properties could not be 

included . Absence of data, particularly the ratio of total veh i cle miles 

per peak vehic l e (TVM/PVEH) ard tota l passengers per revenue vehicle mi l e 

(TPAS/RVM), required deletioo of many properti es. 

A ranking scale was developed on the ?-scores of each transit operator 

across the set of nine performance indicators . The scal e was computed by 

sumning t he Z-scores for each transit system across the standardized val 

ues of the nine performance indicators . Thus, the ranking scale, called 

St.Ml, indicated the overall performance of a system; a St.Ml positive value 

indicated overall performance above the mean, ard a Sl.Ml negative value 

indicated overal l performance below the mean. 

Each of the nine performance indicators was given equal "neight in 

calculating St.M l. This need not be so; if an agency wished to emphasize 

either the efficiency or effectiveness dimens i ons of performance, then the 

selected Z-score could be weighted rrore heavily and different rankings 

would result . Ranking is a simple, yet revealing technique for analyzing 

differences in transit performance across properties. 

The same series of steps was followed t.o develop an alternative rank-

ing variable (ASLMl) . The Z-scores on the alternate set of indicators 

....ere summed in the same manner as used to calculate SIJ,11. 

The final step in the analysis on ranking systems by performance was 

t.o use the computed sum value of the Z-scores (SIJ,IJ; ASLMl) as the overall 

measure of performance. Operating systems were then grouped by their dis

tance fran the mean of the ove ra 11 measure (St.Ml; ASIJ,11). 

The mean and standard deviation of the Sl.Ml variable ard the alternate 

ASLMl variable ....ere calculated. Six groups ....ere created to indicate cate

gories of overall devi ation from the mean of St.Ml (Appendix F) and ASLMl 

(Appendix G). 
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Group 1 includes those transit systems with a value on SL.Ml that was 

greater than one standard deviation from the mean of SLMl; Group ? 

includes those having a value on SL.Ml between .5 and 1 standard deviation 

above the mean; Group 3 includes those having a value between the mean 

and .5 standard deviation above; Group 4 includes those having a value 

below the mean to .5 standard deviation below; Group 5 includes those 

having values between .5 and 1 standard deviation below the mean; Group 6 

includes those having values below 1 standard deviation from the mean of 

SL.Ml. 

Using this methodology, the overall perfonnance of each system can be 

canpared to the overall performance for all systems in term; of deviations 

from the rrean overall perfonnance. Systems falling into Group 1 generally 

are well above others rn overall performance while systems falling into 

Group 6 are generally well below. Systems falling into Group 3 and Group 

4 are slightly above and below the mean on overall system performance 

respectively. 

TABLE 3-1. GROUPS BASED ON DEVIATION FROM MEAN OF SLMl 

Group 

1 

2 

3 

4 

5 

6 

Deviation fran Mean 

above +] 

between + .5 and +1 

between mean am + .5 

bet ween mean and - .5 

between -.5 and - 1 

below -1 

Number of Systems 

14 

28 

33 

43 

21 

16 

Total number of systems in analysis 155 

Appendix F lists the SL.Ml values for each operating system in descend

ing order and the unstandardized values for that system across the nine 

performance indicators. Operating systems are grouped into six categories 

of deviatirn fran the mean of SL.Ml. The six groups are designate::! by the 

variable called BRVAR in the appendices. Comparable information for the 

alternate set of performance indicators (ASLMl) is presente::l in Appendix 
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G. When one or more scores on each set could rot be calculated the St.Ml 

and ASL.Ml scores are listed as 999.000 ard th e property is not ranked. 

The Z-scores are listed for each indicator \'A,en data was available. 

EFFECT OF EXTERNAL VAR !ABLES ON PERFORMANCE 

Differences in performance in the Section 15 data set have been illus

trated using the ranking method . The question to be addressed next is 

whether external variables that affect performance can be identified using 

Section 15 data. Unfortunately the answer i s negative with respect to 

demographic variables and other external variables whi ch ....ere available. 

This result can be explained by lack of fit between demographic data 

based on urbanize:! areas and the transit service area. The differences 

between urban area characteristics, while not of great importance with 

respect to bus systems in medium sized urban pl oces, is of great impor

tance for large, metropolitan urban areas. Large urban areas contain 

both lar~ regional as -...ell as small municipal transit systems whose 

serv i ce area characteristics are quite different. This difference is not 

recognized \'A,en the researcher i s forced to assign the same demographic 

data to each system. 

Regression Analysis 

Fai l ure t o establish significant relationships between transit perfor

mance and demographic and environmental variables was not unexpected. 

Attempts to use regression analysis (Chapter I) to explain transit demand 

\A.ere unsuccessful. Interest in these relationships is related to the 

find ings of the previous research, discussed in Chapter II, and the preva-

1 ent hypo th es is in the trans it industry that performance cannot he com

pa red across systems ba::ause of differences in operating environment.?. 

No conclusive answers on environmental effects result from this research . 

In part, this occurs ha::ause of the inability to obtain demographic data 

on equival ent units. As the data may improve in the future, discussion 

of the methods of analysis attempted should assist other researchers. 

2American Public Transit Association, "Revised Policy Statement on 
Transit Performance," Passenger Transportation, February 17, 1979. 



The procedure followed in attempting to link performance to demo

graphic, environmental arx:I organizational structure variables consisted 

of the following steps: 

l) Thirty of the performance indicators, representing all nine 

performance dimensions, v.ere each used as the rleperdent 

variables in regression analysis. The performance indica

tors ...ere each regressa1 on combinations of demographic, 

environmental arx:I organizational structure variables. One 

hundred and ten regression ana lyses ...ere performed with 

very poor results in terms of explaning variance in perfor

mance. When using each of the l abor efficiency measures as 

a depencla,t variable in regression analysis, the coefficient 

of detennination (r2) ranged from 0.00 to 0.15 , am aver-
3 aged about 0.05. Similar results were obtained for 

vehicle, fuel arx:I maintenance efficiency. 

Variance in output-per-expense variables was explained 

on ly slightly better by the demographic and organizational 

vari ab 1 es. The r 2 ranged from 0 . 03 to 0.26 ard averaged 

about 0.16. Safety was mt explaina1 at all (/ = 0.00). 

The social effectiveness equat ions averaged an/ of ?O 

perc ent. Revenue generation equations averaged 0.15. The 

exception was revenue-per-peak-vehicle for which 50 percent 

of the variance was explained by the demographic variables. 

Variance explaina1 for public assistance variables ranged 

from 0.00 to 20 percent. Results for the t\'/0 cost effect

iveness concepts ...ere similarly inconclusive. 

3The coefficient of determination (r?) is interpreted as the 
perc entage of the vari ance of the dependent variable "explained" or 
" accounta:1 for" by the regression on irdependent variables. The r? 
statistic is the squared value of the Pearson r coefficient in regression 
a na 1 ys is. 
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These results v-.e re unexpected. Strong signficant 

relationships ;..ere expectm based on 

Veatch5 am Anderson,6 using APTA 

work, using California data sets . 7 

4 the work of Nelson, 

data ard Giuliam ' s 

Given that the first step did not show that demographic 

variables explainm any important amount of the performance 

the research was d i rected toward editing out data errors 

which might have biased the results. The Section 15 perfor

mance data were ed i ted for outliers, defined as values that 

v.ere heyond three standard deviations above or below the 

mean value. Regression of the edited perfomiance variables 

on the demographic variables produced results as insignifi

cant as those of the regress ions on the unedited data. 

3) It was suggested that unknown bias may have been introduced 

by the multi - rrodal systems through the arbitrary allocat ion 

of joint costs of producing bus ard other transportation 

services on the Section )5 forms. Therefore, the multi

modal systems v.ere remove:! and more regression analysis for 

single-rrode operators with danographic variables were 

performed . The results of the regression analyses using 

single-rrode systems were very similar to those using hoth 

single ard multi-modal systems . Therefore, the multi-mcxle 

systems were returned to the data set ard used in analys i s. 

4Gary R. Nelson, An econometric roodel of urban bus transit opera -
tions . (Unpublished PhD dissertation, Rice University, 197?.) Available 
from Xerox University Microfilms as #72-26457. 

5James F. Veatch, Cost arrl denard for urban bus transit. (Unpub-
lished PhD dissertation, University of Il lino1s at Champaign-Urbana, 
1973.) Available from Xerox Univers i ty Microfilms as #74- 5723. 

6shirley C. Anderso n , The Michigan transit perfomiance evaluation 
process: Application to a U.S . sample. Transportation Research Forum, 
Proceedings 21st Annual Meeting, 21 , 1980, pp. 94-103. 

7Genevieve Giuliano, Effects of environmental factors on the effi 
ciency of public transit service . Transportation Research Record, 797, 
1981 , pp . 11-16 . 
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4) The negative results obtain Erl in steps 1- 3 could not be 

accepted as conclusive for two reasons: Firstly, the 

census demographic variables misrepresented the service 

area characteristics of small suburban systems am secondly, 

the 1970 Census variables \\ere outdated. These ana lyses 

should be repeated using the 1980 Census data am Section 

15 reports for 1979-80. 

Cluster Analysis Using Demographic Variables 

Since the danographic variables did not provide a hasis for classify

ing transit systems, an alternative approach t.o creating transit typology 

was attempted. Cluster analysis was used in an attempt to create a set 

of urban environment types for trans it systems based upon demographic 

variables for each system. 

Cluster analysis is a method for grouping a set of cases based on a 

clear measure of similarity or dissimilarity. The measure of dissimilar

ity used here is metric distance from the center of a multidimensional 

space defined by the cluster variables. The metric distance is fourrl in 

the following way: each case is represented by the Z-score calculaterl 

for each variable. The cases are then locatai in a spac:e with as many 

dimensions as there are variables. The Z-score values of eac h variahle 

for a given case fonn the coordinates for that case. The distance het \'.een 

eoch case is determined by the formula (3.J) 

( 3 .1) 

Cases \oklich are closer to each other than they are to any other case are 

formffl into a c luster. Clusters are characterized hy their mean standard

ized values on each variable. Small clusters are joined together to form 

larger clusters based on their distance from each other . These clusters 

are then combined reiteratively until all cases are in a cluster am all 

clusters are uniterl into one cluster. 8 The researcher chooses the set 

8Mary Ann Hill, BMDP users di~est. (Los Angeles, Calif.: 
University of California, Dept. of Biomat ematics, J979) p. 45 ard p . :?M . 
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of clusters to be used based on the meaningfulness of the clusters, the 

utility of the sizes of the clusters ard the comprehensiveness of the 

clustering schema produced. 

Nine danographic variables were selected for the cluster analysis. 

The variables chosen \>€re census variables that had sho\\fl the strongest 

relationships to the performance indicators in the regression equations. 

These variables \>€re: urban population, urban density, per capita income, 

percent elderly population, percent with one or more auto, mean January 

temperature, average local area manufacturing wage, percent female and 

percent black population. 

Sinc e survey variables , such as service area ard service area popula

tion, \>€re avail able for only 50 percent of the systems, the cluster 

analysis was done us ing the the urban populat i on variable (as supplied 

with the TSC data set) and urban area. These variables have a weaker 

relationship to the performance indicators . They are also less specific 

to the transit systems studied since transit systems serving different 

parts of a large urban area are characterized by the same urban population 

figures . 

The cluster analysis for ?.09 systems with sufficient data did not 

reveal clear groupings that \>€re inclusive of all cases while maintaining 

distinctive characteristics for each group. There were two l arge groups 

of about 70 operators each. These differed clearly from each other only 

in terms of mean January temperature ard average manufacturing wage. 

Thus, the cluster with a l ow January temperature and high average manu

facturing wage tended to be composed of systems in the north em midwest 

and the northeast. The other c l uster which was characteri z e:! by a rela

tively high January temperature ard low wages was composed of systems in 

the southeast and southem rrridwest reaching to California. On the other 

variables both groups were near the mean for the entire sample of 209 

operators. Within each of these large clusters are small clusters of 

about five systems wtiich were often groups that were in close geographical 

proximity . 

The other 60 systems did not form any homogeneous groupings of more 

than 3-5 systems. These cases tend to be outliers on one or more 
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variables. For example, systems in the very large urban areas "nere not 

included in the two clusters discussed above. 

Additional cluster analyses "nere attempted with smaller sets of demo

graphic variables and with some operating variables which better reflected 

the service areas of the transit systems. The results \\ere almost identi

cal to those already presented. Since many of the smaller systems were 

inaccurately characterized by the population and size figures for urban

ized areas, it was not possible to form homogeneous groups when using 

var i ables such as speed of service which more accurately represent th e 

service areas. Average manufacturing wages am mean January temperature 

continued to dominate the formatioo of clusters. 

CLUSTER ANALYSIS USING OPERATING MEASURES 

Since it was known that the demographic variables i,,ere mt fitting the 

actual service area characteristics very well, four operating statistics 

i,,ere selected which more closely represent the operating environment of 

tra nsit syst ems. These were: number of active vehicles (AVEH); ave rage 

speed (SPEED); ratio of peak-to-base vehicles (PEAk/OFF); and total 

vehicle miles (TVM). Stardardized values (Z-scores) \A.ere used to 

rep r esent the operating measures. 

The resulting cluster analysis produced ei ght distinct groups which 

included 198 of the ?09 systems for whi ch sufficient data was available. 

Their characteristics (in terms of means of the stardardized values ) are 

presented in Table 3-2. A positive numbe r means t hat a cluster is greater 

on the average than the sample as a whole. A negative number means that 

a cluster is lesser in a given characteristic than the whole sample. A 

value of one equals one stardard deviat ion for the whole sample (209 

systems) and the mean for each variable is zero. 

The four larger clusters (6, 3, 8, 5) are the smaller systems in terms 

of both active veh i cles and total vehicle miles. Cluster 6 tends to be 

bus systems in medium sized cities with an industrial economy or mid-sized 

systems within major metropolitan areas. The average spee:I is moderat ely 

low (-.302). Slightly above average, peak to base vehicle ratios indi

cat e that th ese systems are oriented t.oward comnuters. 
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TABLE 3-?. CLUSTER GROJPS BASED ON OPERATING MEASURES 

Number of 
Cluster Cases Group Means for Stardardized Values (SL.Ml) 

AVEH SPEED PEAK70FF PEAK TVM 
6 LIO - . 31 - . 302 .185 - .319 

3 36 - .109 1 .5 dJ - .2dJ - .OJ.8 

8 52 - .35 2 - .893 - .l 70 - .350 

5 26 - .282 .195 - . 3aJ - .?~3 

1 11 ?.051. .739 -.139 ? .n ?.8 

2 8 .819 - .048 - . 157 .647 

4 17 -.136 - . 588 .910 - .?O 1 

7 8 - .318 -. 001 - 1 . 870 - • ?.99 

Cluster 3 contains systems which have slightly below average number 

of active vehicles (-.109) am an avera~ number of total vehicle mil es. 

They are somewhat below average (- .2 20) in terms of the peak to base ratio 

but are by far the fastest gro~ of systems in the sample (J .520). Speed

ier service is achieved because these systems operate primarily in mid

sized, metropolitan areas. 

Cluster 8 systems are moderate l y below average in both total vehic l e 

miles and active vehicles. They are also sl i ghtly below the norm in th e 

peak t o hase vehi c l e ratio. This cluste r of systems is rlistinquishro by 

its very low speed (-.89?), the lowest of any c l uster. 

Cluster 5 is also rooderately below average in terms of active vehi-

cles , total vehicle miles and the peak to base ratio. It differs from 

cluster 8 primari ly in that it has a slightly above average speed . 

Cluster 1 consists of large systems in metropolitan a reas. In terms 

of active vehicles and total vehicle miles, they are more than two 

standard deviat ions above the sample mean. They are also the second 

fastest group of operators (.739) reflecting their extensive suburban 
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service area and the relative unimportance of the CBD as an employment 

area. The low peak to base rat io also reflects the structure of these 

urban areas. Their overall performance is also lo\'-.er than Cluster 2. 

Cluster 2 systems are the second 1 argest, nearly one stan:iard devi a

t ion above the norm. They differ fron Cluster 1 by their lo\'-.er operating 

cost per RVH am fewer passengers per RVM. They represent large metro

politan areas with high overall transit performance. 

Cluster 4 systems are slightly below average in size but they have 

the highest values in terlT6 of the peak to base ratio. They are also the 

lowest in tenns of speed. A similar pattern in Cluster 6 suggests that 

there is a tradeoff between spero ard peak hour service. Cluster 4 sys

tems are found mostly in California ard other westem states. 

Cluster 7 systems are also small aoo exactly average in speed. Their 

main characteristic is that they have a very low (-1.870) peak to base 

ratio be:ause they operate a constant level of service throughout the day. 

The eleven cases \'klich did not fit into the cluster have quite dis

tinctive characteristics. Three of them are very large transit systems, 

their group mean being more than six starxlard deviations above the mean 

for all systems on both active vehicles and total vehicle miles. They 

differ from Cluster 1, the other group of large northeastern cities, not 

only in that they are much larger, but also in the relationship between 

the other two variables. They are very low in terms of the peak to base 

ratio and only avera~ in terlT6 of speed. 

Tv.o other cases are unique in that they are very small in terms of 

active vehicles (-.4) and total vehicle miles (-.4) and exhibit the very 

highest (6.994) peak to off peak ratio~ but some1..tiat low speeds. Several 

other cases are also oriented toward peak hour service within smaller 

urban areas, but they manage to maintain ahove average speeds. The two 

remaining systelT6 are very negative on all four variables, because they 

have a small urban base and a rural orientation. 

Appendix H lists the 209 systems for which sufficient data was 

available classified by cluster group. The cluster group number is 

listed to the left of the system identification co:le number. The SLM1 

score as well as the performance score on each of the nine indicators is 
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liste:l for each transit system. The same calculation was complete:l for 

the ASL.Ml score ard the alternative set of perfomance indicators, hut 

the results 1>.ere not published . 

Most of the systems which clustered into groups are moderately sized 

with a few very large systems in the northeast. Total vehicle miles and 

th e active number of vehicles are directly proportional to each other for 

all groups of systems. Thus most clusters are groups of moderate sized 

systems which differ in the relationship between speed ard the peak-to

base ratio . Systems with the highest peak-to-base ratio seem to trade 

off this characteristic with a lower operating speed. But the fastest 

system; are rot necessarily characterized by a 101>.er peak to base ratio. 

The cases not included in clusters are outliers in terms of size--either 

very large or very small--with wide variatioo in peak hour service. 

Clear geographic areas identified with each cluster seldom occur ard 

even then, only with exceptions . This differs fran the clusters based on 

dsnographic variables . Thus a typology based upon operating characteris

tic may better reflect characteristics of the service areas than those 

based on dsnographic or environmental variables. Cluster analysis 

provides the basis for further analysis be:ause it clearly divides the 

transit systems into exclusive groups with distinctive characterist ics . 

The few cases which do rot fit the typology are unique, and should be 

treated as such in performance analysis . 

PERFORMANCE BY CLUSTER GROJPS 

The eight groups of transit systems clustered by the four measures, 

active vehicles, vehi cle miles operated , speed ard peak to base ratio, 

provide an opportunity to examine perfomance across the nine dimensions 

chosen by factor analysis. Appendix H l ists the 209 properties for which 

data was avail able, divided into the eight cluster groups. Cluster 9 are 

those properties which did rot enter into any of the eight groups. The 

unnumbered clusters are those omitted because of missing values on the 

nine dimensions . 

Sl.1'11 provides an overall assessment of perfomance based upon scores 

on each of the nine dimensions of performance . If desired, the efficiency 
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ard effectiveness dimensions of performance could be \\eighted unequally 

to reflect different policy objectives. A separate clustering could be 

based on different transit functions. For example, transit systems could 

he analyzed in terms of maintenance characteristics. 

Availability of this type of performance analysis will improve compar

ative assessment of transit properties. Most transit managers choose 

peer groups again st which they corn pa re achievements. Cluster a na 1 ys is 

provides an objective method for aggregating properties 'IKlich are similar 

in several respects . The performance results of each system can then be 

analyzed across nine dimensions as well as against the clustered group 

mean. 

Canparative analysis of transit performance which is required by the 

state prograrr5 in California, Minnesota and New York and propose:1 for 

Massachuse tt s ard other states, will be aided by this technique. Using 

this method, local and state officials can cluster properties within a 

state into groups based upon attributes of performance, rather than 

relying on a criterim like "number of active vehicles" or on unproven 

relationships with environmental or denographic variables. 

Ba::ause of the missing data and funding constraints, the cluster 

groupings were not statistically analyzed. This should be compl eted in 

subsequent years as Section 15 yields a more complete data base. Data 

for thirty percent of the 198 systems in the eight cluster groups were 

not available ard more than one-third of the cases could not he included. 

Comparison of Apperdix H with Table 3-1 ard Appendix C yields general 

concl usions about similar cluster groups. Groups 1 and? both contain 

the larger transit systems. Group J are larger than Group 2 and operate 

at higher average speed. However, Groiup 2 has a strongly positive St.Ml 

score {? .416) whereas Group 1 is slightly below the mean (-0.?.66) . This 

reflects the above averaqe performance of Group ? systems on the effi

ciency measures: lower operating cost per hour and better mileage per 

peak vehicle and per maintenance employee. Cluster Groups 3, 5, 6 and 8, 

which are smaller in active vehicles ard miles operated, differ in their 

overall performance scores. Groups 3 and 6 have SLMl values below the 

mean where as Groups 5 am 8 are above. 
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Caution is urge::! in the use of the group scores. Atte11tion must be 

given to the number of valid properties (cases) in each group an:! the 

standard deviatirn listed at the end of each cluster group. For the 

1978-79 data set, the method is more important than the results, because 

· it indicates the performance analyses that can be conducted using future 

data sets. 

CONCLUSION 

Much more analysis of Section 15 data is required. Availability of a 

national data set compiled on a standard format provides a data base which 

can be analyzed using a range of statistical methods including factor 

analysis, cluster analysis an:! analysis of variance. Additional research 

is clearly warranted, because with rrore complete data, improved methods 

for transit management an:! administratirn could he tested. 

Considerable effort was devoted to editing the 1978- 79 data set an:! 

this limited the analyses conducted on the cluster groups. Funds inten:!ed 

for the analysis of performarce variables were spent preparing the data. 

Therefore, the analytical section of the research had to be curtailed. 

Future research should devote rrore attention to the analysis of perfor

mance by groups based upon the irtierent characteristics of performance, 

rather than those based upon environmenta l or d6llographic criteria. 

Refinement of the typology an:! a more critical evaluation of the perfor

mance of transit properties within each groups is warranted in future 

research. 
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APPENDIX A 
SOURCE REFERENCES FOR DEMOGRAPHIC AND LOCALITY VARIABLES 

Definitions of the demographic variable utilized in the cost, demand and 
supply regressions are listed below in alphabetical order. These variables 
were derived from various sources, including the County and City Data Book, 
197~; Rand McNa l ly, Corrmercial Atlas and Marketing Guide, 1980; the Urban Mass 
Transit Administration Transit Directory: from a survey conducted by the ITS 
researchers as ~11 as from Section 15. Unless listed otherwise, the variables 
were obtained from the County and City Data Book. 

Autos Per Capita: 
Rand McNally registered automobile per Rand McNally county population 

Average Fare: 
Total Revenue per Annual Revenue Passenger, from Section 15 

Mi les Per Capita : 
Total Vehicle Miles per Urban Area Popu l ation 

Popul ation per Highway Capacity: 
Rand McNally county population per highway capacity 

Percent Family Income Less Than $3,000: 
percent of families in urbanized areas with income under $3,000 in 
tenths 

Percent Family Income Greater Than $10 ,000: 
percent of families in urbanized areas with income over $10,000 in 
tenths 

Percent Urban Population Under 18: 
percent of people in urbanized areas under the age of 18 in tenths 

Percent Urban Population Over 65: 
percent of people in urbanized areas 65 and older in tenths 

Percent Urban Families with No Auto: 
percent of families in urbanized areas with no automobile, in tenths 

Urban Population: 
population of urbanized areas in thousands 

Urban Area: 
Area of urbanized area in tenths of mile 

Total Vehicle miles: 
t otal miles travelled by vehicles in a transit system per year, i n 
thousands 

Percent Population Female: 
percent of population in urbanized area that is female, tenths of 
percent 

Population served: 
population of area served by transit system in thousands, from ITS 
survey 

Median Family Income: 
median family income of families in urbanized areas 

Intensity (miles) : 
Thousand vehic le miles per route mile. 

Mean January Temperature: 
mean temperatures of cities in January in degrees 
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Annual Revenue Passengers: 
annual revenue passengers of transit system in thousands, from ITS 
survey 

Total Passengers: 
total number of unlimited passenger trips in thousands from Section 15 

Public/Private Ownership: 
variable denoting ownership 1 if public, 0 if pri vate from UMTA 
Trans it Directory 

Federal Subsidy: 
amount of f ederal subsidy ( r.apital and/or operating) in do l lars from 
Section 15 

Average Age of Fleet: 
age of vehic les in transit system fleet in years from Section 15 

Top Operation Wage : 
wage rate of top operation in tenth of cents, from ITS survey 

Cost Per Vehicle Mile: 
total cost without depreciation per vehicle mile, dollars per 
thousand miles 

Cost Revenue Ratio: 
total cost per total revenue 

Speed: 
total vehicle miles per total vehicle hours 

Population Density: 
urban area popul ation per urban areas 

Total Rou te Ki lomet ers: 
t otal route miles converted to kilometers times 1000 

Vehicles per Total Vehicle Kilometers: 
Active vehicles per total vehicle miles converted to kilometers times 
1000 

Intensity (Miles): 
thousand vehicle miles per mile of route 
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TVH/EMP 

RVH/OEMP* 

TVM/EMP 

PVEH/ADM 

PVEH/OP* 

PVEH/MNT 

TVH/AVEH 

TVH/PVEH 

TVM/AVEH 

TVM/PVEH 

RVM/TVM 

RVM/FUEL 

TVM/FUEL 

TVM/MEXP* 

TVM/MNT 

TVM/RCAL* 

RVH/OEXP 

TVM/OEXP* 

RVH/TWG 

RVH/OWAG 

RVH/VfM G 

RVH/ADWG 

TPAS/RVH 

TPAS/RVM 

TPAS/PVH 

RVH/POP 

TPAS/POP 

TPAS/ELD 

APPENDIX B 

UNITS FOR CALCULATING PERFORMANCE MEASURES 

Total Vehicle Hours/# of Employees (FTE) 

Revenue Vehicle Hours/# of Operating Employees (FTE) 

Total Vehicle Miles (millions)/# of Employees (FTE) 

# of Vehicles/# of Admin Employees in JOOO's 

# of Vehicles/Operating Empl oyees in Millions 

# of Vehicles/# of Maintenance Employees 

Hours/# of Active Vehicles 

Hours/# of Peak Vehicles 

Miles/# of Active Vehicles 

Miles/# of Peak Vehicles 

Revenue Vehicle Miles/Total Vehicle Miles in lOOO's 

Revenue Vehicle Miles/Gallon Diesel in lOO's 

Total Vehicle Miles/Gallons of Diesel Fuel in lOO's 

Total Vehicle Miles/Maintenance Expense in $1000's 

Total Vehicle Miles/# Maintenance Employees (FTE) 

Total Vehicle Miles (millions)/# of Road Cans 

Revenue Vehicle Hours/Operating Expense in $10,000 

Total Vehicle Miles /Operating Expense in $10,000 

Revenue Vehicle Hours/Total Labor & Fringe Expense in $10,000 

Revenue Vehicle Hours/Operator Labor & Fr inge Expense in 
$10,000 

Revenue Vehicle Hours/Vehicle Maintenance Labor & Fringe 
Expense in $10,000 

Revenue Vehic l e Hours/Admin. Labor & Fringe Expense in 
$10,000 

Passengers/Revenue Vehicle Hours i n JOO's 

Passengers/ Revenue Vehicle Miles in lOO's 

Passengers/# of Peak Vehicles 

Revenue Vehicle Hours/Populatioo of Service Area 

Passengers/Population of Urbanized Area 

Passengers/Population Over ~S Years of Age 
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TPAS/AUT 
TVM/ACC 

RVH/ACC 
REV / PVEH 
REV/RVH 
TREV /RVH 
REV/TPAS 

RVH/TSUB 
PAS/TSUB 

POP /OSUB 

RVH/OSUB 
REV /TSUB 
PAS/OSUB 
PAS/OEXP 
PAS/TWAG 
PAS /FU EL 

REV/OEXP 
TREV /TEX 

POP /TSUB 
REV /OSUB 

Passengers/Population of Urbanized Area without Autos 
Total Vehicle Miles/# of Accidents 
Revenue Veh icle Hours/# of Accidents 
Passenger Revenue i n$/# of Peak Vehicles 

Passenger Reven ue in $/Revenue Vehicle Hours in lOO's 
Operating Revenue in $/Revenue Vehicle Hours in lOO's 
Passenger Revenue i n $/Passengers in lOOO's 

Revenue Vehicle Hour s/Total Gov't Subsidy in $100 ' s 

Passengers/Total Gov't Subsidy in $100 ' s 
Urbani zed Area Population/Total Govemment Operating Subsi dy 
$1,000 
Reven ue Veh icle Hour s/Total Gov 't Op . Subsidy in $100's 
Passenger Revenue in $/Total Gov't Subsidy in $100 

Passengers/Total Gov't Op. Suh in $1 ,000 
# Passenqers/Op Expense in $10 ,000 

# Passengers/Total Labor & Fr inge Expense in $10,000 
# Passengers/Gallons of Di ese l Fuel 

Operating Revenue/Operating Expense in $10,000 
Total Revenue in $/Operating Expense in $10,000 

Urbanized Area Popul ation/Total Govt. Subsidy in $100' s 
Passenger Revenue in $/Total Govt. Operating Subs idy in 
$1000' s 

*Denotes that the UCI calculations differ from t he TSC method for 
calcu lating performance indicators in the First Annual Report Section Jr:; 

Reporting System, op. cit. pp. l-11 and J-66. 
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APPENDIX C 
MEAN AND STANDARD DEVIATIONS FOR 48 PERFORMANCE MEASURES 

VARIABLE CASES MEAN STD DEV 

TVH1EMP 245 1183 . 73486328 532,773193359 
RVH10EMP 242 1630,54858398 498,841796875 
TVM1EMP 251 15586,4570313 5335,98046875 
PVEHlADM 225 3246 , 69580078 1712,29223633 
PVEHlDP 240 586304.687500 149973,562500 
PVEH1MNT 231 2,24030780792 ,923156261444 
TVHlAVEH 245 2211,87915039 752,138916016 
TVH1PVEH 209 3027. 92504883- 887,891357422 
TVM1AVEH 252 29760 ,8867188 10938.8906250 
TVMlPVEH 218 41740 . 5195313 16520,1445313 
RVMlTVM 257 938,944580078 87,1201477051 

· RVMlFUEL 246 589,363281250 732,105224609 
TVM1FUEL 244 603.748046875 692,582031250 
TVM1MEXP 237 3499,35546875 1679,91259766 
TVMlMNT 236 88731,0625000 42531,1992188 
TVM1RCAL 241 5 ,63494014740 7. 12055110931 
RVHlOEXP 242 469,201416016 195,781250000 

TVMlOEXP 250 6813 , 30859375 3324,75122070 
RVHlTWG 228 678 . 259033203 291,016357422 
RVH10WAG 233 910.595703125 411, 888427734 
RVH1VMWG 196 4295.79687500 3517,60253906 
RVHlADWG 207 8468,06640625 5822,80859375 
Tf'AS1RVH 178 2962,86523438 1648,59985352 

TF·AS1RVH 180 228,627151489 12'.:i,361389160 
TF'ASlF'VH 171 86318,8750000 48920,3632813 
RVHlF'OP 253 509 , 819824219 450, 71411 1328 
TPAS1F'OF· 194 16,6356964111 18,0849914551 
TF'AS1ELD 175 185,429824829 186,780609131 
TPASlAUT 177 1101 , 82788086 1032,32519531 
TVMlACC 243 17257,1875000 10524,5585938 
RVHlACC 243 1271,58032227 843,169433594 
REV1F'VEH 245 23178,0625000 18701,8789063 
REVlRVH 247 886.776611328 749,104736328 
TREVlRVH 252 2745,86376953 2002 ,21508789 
REV1TF'AS 191 341 , 603759766 296,699951172 
REV10EXF· 293 10443,7304688 2114,45092773 
PASlOEXF· 189 12770.7890625 6006,77343750 
f'AS1 TWAG 178 19005,6250000 9347,87109375 
F'AS1FUEL 187 22,1779632568 75,5642547607 
F,EV1 TEX 236 9134,472b5625 1808.74560547 
RVH1TSUB 238 7,45fl0049:H4B 7,20179740906 
POF'1 TSUE1 282 983 , 8079394'.:i:~ 4034,88:>08000 
F'AS1TSUB 179 182.34613037 1 136,8b1984253 
REV1TSUB 279 93,461242c!,758 374,179687500 
F'AS10SUB 192 3156,7C>440430 7245,59765b25 
F'OF'lOSUB 298 36314,6523438 625888,562500 
RVHlOSUB 250 122. 76~i487671 316,458496094 
REVlOSUB 294 1458,09936523 6965,40234375 



APPENDIX D 
CORRELATION MATRIX FOR 48 PERFORMANCE MEASURES 

TVHJEMr lltVHlOEKP TV"l UU" ~\1£H1ADH Jt'V£Hl0P PVEHlMHT TIJH1 AV£H TVHlPVEH TV"1AV£H TVlllPVEH 

TVHltt1P l, 0000 • 77Sltt .61~0•• .1135 .0~79 • 2?01•• • 4222•• .626118 • 27-4911 .3 .. , .... 
RVM1 0£NP , 77!;1•• l ,0000 .6674•· .1181 • 21 ?611 , 2394•· ... 993•• , 6 .. 00tt" , 3715•• , 412611 
TVPUEf1P' • 61 ~o•• .66?411 1.0000 .0649 .009-4 ,2879U . J1~a•• , 49 1 ., •• ,!i366tl • 726211 
,-.VEHlADN , 1135 ,1181 .0649 1.0000 . 32:;?6&1 .33181• -.ona -, 1408 -. 16J6 - ,2617U 
PV(H10P ,0579 .2176•• .0094 ;3226tl 1,0000 ,4804tt - , 1986S -.:i2561:I -,2J90U - • 529311 
PV(HlP'll'H , 270111 ,239•UI ,2879•• , , 3318 .. • 4 00411 t.0000 -,0095 - . 2075• ,0281 - .1e4,1 
TVHlAVEH • 4222* * • oA9 9311 ,31 2BU -,0728 -.1986• -.009:, I , 0000 , ,,901, o8Jl!ilt • 440611 
TVH1F·VEH , 6261** .640 0U .~,11•• - • 1 408 - , :i2:i6** -,20751 , 7:i98** l ,0000 .~97411 • 726111 
TVN1AVE:H , ::!7-4911 ,J? t~•· .536 6•• - , l 636 - .,390•• .0~01 ,831SU .:5974** l ,0000 • ?:34!';•· 
TVtUPVEH , 3 47411 • 412611 ,7262U -.2617•• -.!i29J•• -, 18450 , ◄◄06•• , ?261U • 7 345*-* 1,0000 
kVNJ TVN ,0046 , 1?92• ,0860 ,0463 -.0864 -.0011 - ,0912 ,0474 -,08-49 .0627 
f<Vl1JFU[L ,OS67 .084 .. ,2292•• - . 0 311 - .0616 • 143:i, - ,0924 ,0171 ,0077 , 1882• 
TV11 1 ruEL ,O!i89 ,0736 , 19030 - ,0395 -,0567 .1 ◄ 36 - ,0242 ,0130 , 0697 , 181 1* 
TVl11 P1EXF' , :;?6:iJ.11 , 4237•• ,!i794*1 .00s9 -,0560 ,3-48-4• · • 2:::se•• ,301>1U , 3842** .5010•• 
TVtH ttNT , 38"46S• •◄319•• • 7236•• ,0858 ,0207 .1oou• .20s1u , 2861** • '468Slt • 5261 •• 
lVNJkCAL ,0121 ,1171 .1~71 * -.0230 - ,0280 ,1308 .03'44 ,01>60 • 1042 , 2 43911 
RVtHOEXP , 67j411 , 7187** .~90!'.• • .1so1• ,0230 ,2420•• • 2839• · • ◄ 360** , ~9:;1 •• .4422 •• 
TVl1!0CXP • 3 392•• , 51◄4tl ,6224•• .o~eo - .oz,1 , J7821 • J 467 , 3'-33•• • 339:.•• ,60~•·· 
F(VH1HJG ,6186** ,6770•· ·,!,896t• , 1012• ,001 9 , 2718• • . 2:1~•· , 39041* ,2697•• , 443911 
~VH101,,1AO ,S8•8n ,6:iOJ•• . ~ooo,, ,1239 ,0420 , 2669•• • 2 3:iJ•• ,3730** ,307711 ,34:;o,, 
RVH1Vl'IWG . .. Ol41t .363911 , 290911 -,0046 - • 0126 , :'.'03:S• ,09oS , 2 16 7* , tlS9 , 2 1031 
RVHJA[IWG , :SJ8011 , 44621t , 2906•• ,;2139• ,0449 , 0876 , 1:i28 , 26011• , 1179 , 1087t 
Tf-ASIRVH - ,280 9•• - .3637•• -,3822U -. 1011 - .0:;~7 - . :'0631 .0472 -.1 J 74 - . 0691 -.2 .... ,. 
TPASIRVl"I -. 1189 -, 1628 -,36S9U -.0010 ,0!»74 -. 122:? ,0◄~8 -.037:; -, 19 91* -.3373•· 
Tr'AS lF-VH - , 0218 , 0 8~• - .1049 -.20◄9• -.3891 U - . 22:ea , 3677** ,3:060•• ,1 72 4 , 1 ◄ 96 
RVHJPOP , 0:;i74 .1:;e1• -.0200 - , 0227 - , 0 323 - . 0497 , 3" "3** .'241318 • 235~•· .009~ 
lF-1\:ilPOP -, l!tBB - , 1328 - , 2~33•• -,081 I - , 163◄ •-, t 91,, , 2293• , 0999 .1044 -.09412 
lPI.SlCLP -.1527 - .1133 -,2 428* -.0968 - , 1793 - , 1889 .21•~· • 1095 .1179 - ,0716 
lf>ASJAUT -.1 298 - , 0932 - , 1 7 4 9 -,0892 -.1,~6 - .1203 ,2538&1 .1307 ,22980 ,0062 
TVl''UACt .2s~1•• ,◄?46•• , 491 J•• -.0420 - ,0214 , 0:i2!. ,2347** . ~?e2•• .3463•• .463J•• 
Fi.'VHlACC • 4618•• ,◄739•• , 39~7· • . 0159 -,04:Sl , 1899• .21:~• · , 31091t , ::!6BB•• , 366J•• 
R£VJF'V£H - • 0197 -,0651 -, 1356 - , 1296 -. 16~7* -,25980 , 1:i30 , 1003 ,0076 -, 0174 
t.:EV lRVH - , 3989•• - , .-994Ct - ... 427• • -,0115 .0~06 -. 1932• -, 2792U - , 4::.!3Ja• - , 2640** -,l4◄1•C 

Tl:[\ll~VH - • ,4~9711 -,61 98tl - .•11ou ... 0992 - ,0712 -, ;t7JS•• -,◄1~6•• -,◄37llt - .33-19&• -,2531U 
R£Vl TPAS -,0682 -.1964 t -,1340 . 0840 ,1 468 , 061!,. -, 1231 - , 2707•• -,0690 -.1~,o 
~ CV 10£XP ,OJ!t6 ,0318 .15961 -.0634 - .0004 -. 1 ◄ 16 - • 1141 .o .. , .. -,0404 , ,0973 
F'ASIO(XP ,0202 , 1739 .0246 .0232 .0571 , 0229 , 189:?• , 194~· ,0774 -.0084 
f •fl.$ 1 TWAG .0860 • 20◄9r .1086 .0347 .1 0◄7 , 03•3 , 1340 , 19::!~ ,044:i ,0291 
f·ASlf"UEL - ,0319 .0042 ,03~1 - ,0585 - ,0934 - , 0962 - , 0889 .1 OJ2 - .osn ,089!.i 
r<[Vl TCX - ,0454 - ,0132 ,0231 -.0932 - -•~◄6 - ,181>0• ,0919 , 1266 , 1083 .0904 
RVHI TSUI' .Jen•·• .ZS58•• ,3338U .110, .1000 ,1189 , 1024 ,0635 ,1866* .2008• 
rOPI TSUB ,0067 ,0789 ,113• -.0640 , 25S5tt .1466 -. J 1 4 ? -,0793 - . 09:;5 • J J64 
~AS ! TSUB ,0◄76 , 1088 ,0109 , 0399 , 1300 - ,0046 , J 7S4 .o~JJ .0101 - ,0459 
R[VI TSUB - .o:;05 ,0156 ,0806 .o~~o ,1245 -,0011 , 0671 -. 1215 ,0523 - .0357 
f'A910SUft - , 0189 , 0271 , OJ08 - .0~6:i -.oe~:,; -,0262 , 1\109t , 1252 , 192◄• .1014 
f'O,.,IOSU& ,0006 .oee:,; , 12:1 - .00?4 • 1 791 t , 1431 - ,0946 - • 0792 - .0~8◄ . 1163 
kVHJOSU& ,0?-41 , 0917 ,IJ20 - , 0608 -.011.- -.on? .18011 ,1 470 • 2110•• ,1575 
~EVIOSUB - , O!:i58 ,0090 ,071? -,0132 .0287 -,0387 ,0992 - ,0212 , 1243 .0:189 

• - SIGH ff, LE .01 U - SlOHlF, LE ,001 
<99 ,0000 IS l'RIHTED If • COEFFICIENT CANNOT I E CONPUTED) 

0-1 



RVN,1 TVH R:VPU F'UEL TVl11.FUEL TVl11'1EXP TVN1N"'T TVl'tl~CAL RVHlO[XP TIINlOEXP lltUHl TWO "'-'HlDWAO 
TVIHEHP -0046 .0567 .0589 • z6,1•• . 3846 .. .0121 .6754U ,33920 ,61860 .584'B*• RVHJOEP1P -1792* .0844 ,0736 , 4237•• ,4319•* ,1171 • 7187•· . ~ 14"'** . 6770U .6203•• TVt1l(MP ,0860 • 2292•• , 1903• • S79◄ t:* • 7236** ,1571* . 590:!i•• ,6Z2A** .5896U . :1008n f'VEHJA!'H ,0463 - ,0311 - .0395 • 0858 , 0858 -,0230 .1ao1• ,OSSO , 19721' , 1:?39 PV£H10P - ,0864 - ,0616 - .056 7 - , 0~60 , 0207 -,0280 .O~JO -,029 1 .0019 .0420 f'V(HlHNT - .oou .1<43S , 1436 . 3◄8-'I•· , 7009** , 1308 , 2 .. 20•• , 1782• ,2718•• , 2669•• TVHl AVEt-1 - • 0912 - .0924 -.02◄2 , 2238•* , 285 1** , 03<11<4 , 2839•• , 1467 , 2!i7!-• * ,23!-J•• TVH 1PVEH , 0 <1174 .01 :n ,0130 ,306U:t ,2861 * * ,0660 , 4368U , 3~33•• , 3984•· .37JOU TV'1 1AVEH - . 0B49 ,0077 . 0697 , 3842•• ,◄685•• , 1042 , 29~1•• , 339, • • , 26971& ,3077U TVM 1PVEH ,06:?:7 . 1 es~• • 1811• • 5010•• .5261 ** , 2439•· • ◄◄22•• , 60~9•· • 4 439ta • 34~0•• F.:VM 1 TVt1 l , 0000 • 1162 ,03<119 . 0617 ,0626 , 0"'102 , 1699• ,0? 80 - 1869• ,0091 RVhlF'UEL ,1162 1.0000 • 995:S•• , 164191. .20418•• , 1 062 , 1840• . 10:;u • J 9J~• , J 7J51 TVM J rUE:L ' • 03•9 , 99!jJ•• I. 0000 • ~ 116** . ;!6:i<ti •• .0738 , 2269• * • ::?172•• • :'J:'Ot t • :2248•• TVMl t'l(XP , 0617 , 16491 .~116•• 1 . 0 0 0 0 • 6209•• .0692 • 66~!:o•• ,8071•• .6!.42t• ,:S883tl 
TVl"\ 1P1NT ,06 ~6 , :'048•• ,:.'.?6:i,4:U: • 6209•• 1 . 0000 , 20890 I 4491** ,4377• • •◄ 68911 , J 8::'-itl TVH. J ~CAL .o .. o:: .106:i ,0738 • 069:' , 2089•· 1 .0000 , 0<1164 , 14 .. 0 . 0809 ,011 8 
F."\.!H1 OCXP . 1699.t , IS ◄ Ot • 2269** , 66:-,=.;• • • •U9l t:t • 046 .. 1.0000 • 8 1 :?ota • 94:!'9•• , 174:iot• 
TUnlO[XP .o,ao ,18:i U : , 2172•• , 8071 • I ,<437? U: , 14<110 , SJ :l6 t.t 1,0000 +R 1J0t t • ?!,9Jt• 
RVHl l\olO , 1869• • t 93~• ,:,3::-0 .... • 6~..:i :i•• ,◄689U , 0809 . 9429•· .81)8•• 1. 0000 , 9:0J7•• 
RVHJ OwAG . 0691 • J 73:51. • :'.':.?48ts , ~98 3tt , 3 8 2 4 tt ,01 18 .87◄:.•• • ?~93• • , 9!iJ7t a l, 0000 
J;.·VH] VN WO ,0!.0 1 ,0985 • 1304 , 46101, ,3426tt , 0110 ,=:i604• • ,◄ 67~•· .:07341.t , 5076tt: 
RVHl AltUG , 1 ':,7 3 .0965 .0836 • 2"'197•• . 091:i , 0014 • :5::i46t t • 32.64 •• ,4?28tt , 3777tt 
H ·AS 1RVH - - 19~9• ,0081 . 0 :'4 3 -.◄03~•· - , 26]01,t - , 1 1 31 - , 4876 •• - , ◄ 327•• .. • 484:i•• - , :S070*• 
Tf'AS1RVH - , ~035• .0.38 -. 0670 -. ◄ J:!"4J:* - , 3156** - , 073~ -. 334~· · - • -46!,◄ •• -.J.-.e1 a1 - • 3638•• H ·ASlPVH - .0846 - .0812 - . 0756 -♦ 2228• - . 1205 -,0767 - • 1~71 - ,:!971•• - • i ioc - • 1~ 4"'1 f<VHlf'Of' .0~39 - , 1277 - , 109J , 0464 - , 0275 -. 2331** ,0<119:5 -,08 31 - , 0 132 - , 0123 Tf•ASlf'OP -,1240 - . 1:-.;12 - , 1293 -. 2230* -. 2201 • - • 2 2 76* - , 230?• - .21,4a, -.2543 .. -.2409•• Tf'AS 1ELD - • 1 258 -.1498 -, l"12!i -. 2268* - , 2335• - , 1 81::; - • 23◄3• -. 2910•• -.2662•• -.2516•• 
T~AS)AUT -. l329 -. 1441 -. 1381 - .2157• -.1572 -. 1 886• -. 2081• -.2788U -.2167t - . 2017* 
TVM lACC .0944 , 1 38 9 • 1~ 12 , 3826** , 3733U .1 703• , ◄092** ,412~•· . <4533** • <1119':itl fi:VH 1ACC , 1 1 89 ,0976 , 1177 , 339SU • "4 0◄o•• ,2361** , ◄-492•• .2985•* • 4968•• , 4768** 
REV1PVEH -,073::; - , 1 312 - , 1 Z69 - , 337'5•• - , 2 -083• • l 169 -,2678•• -,3278 .. - , 3404** -,3367U 
REV1F.:VH - , 09:S~ - • 1a=:;1• -,1697 $ -♦ ◄?98** - , 3 <1149** ,0705 -.5923•• -,5173•• -,::;911,. - . 5406** Ti;:EVJRVH. ,0040 -,0)43 - , 1307 -,4637** - , 38B9.l* - , 0369 - , 6964** - . 476~•· -. 6566•• -,6081** 
REVI TF-AS - • 0611 -.1350 -,1085 - , 1<1139 - • 0798 .1368 - , 1427 7 ,)349 -,2721•• - , 2245* 
kEVIOEXP , 0337 , l 506t -♦ 0340 -.0329 -. 0969 ,0233 - , 0071 ,02S7 ,0350 .071 9 
PASIOEXP - , 0 2:37 , 1!;62 ,0557 , 1S71 -.0220 -.0 3::i2 , 2238• , 0987 , 2834 • · , 1817* 
PASl TUAG ,0270 , 2430• • • 1262 , 1967a - , 0200 -.0229 , 2777•• , 1721 , 38◄2•• ,28 70U 
P-ASJfUEL , 0346 ,86ZJ•a , 9119•• -. 1291 - .OS~? ,093? , 1278 - , 0791 , 1619 ,093!, 
f,:£Vl TEX - . 0~33 , 001 1 - , 1339 - . 1:-00 - , 0933 . 0~?4 - , 1617 -. :!0 10* - . 1560 - , 1720'-
FiVHl T:;tJft - ,0976 ,0116 ,0733 . ~.:!80t t , 1713* , 201 :;• , 3 ~6EI* * • 3690•• • , 6 0 '!.•• .30 16•· f'Of ' l lSU& • 0~9~ - ,0176 - . 01 ~4 • l JOJ • 0•9S , ::!◄61 ** , 0320 . 06?~ . 1293 , 1133 
f'ASI J!jlJft - , 13::;4 - , 1367 - , 111=, - , 098J - , 0 1 63 , 1650 . 0789 , 003 4 .0125 -;01::;1 
k f V1 lSUfl - • 0:"84 - , 0 383 - ,0332 , 0794 ,0962 . 0~76 -. o~,9 . 0676 - . 0~7 .. .... 0 :220 
t 'A5 1 OSUEI - • 0 l ~::, - , 0007 , OJ 19 • 0:074 .0378 - .01 3~ • OZ'j? ,0082 . 0 149 ,0213 
f ·at·JOSUfl . 034 3 - .0:'!:-6 - , 0:!54 , !0~ 9 ,074 EI , :!399•• , 0 3"'18 .07:;7 , 1326 • 1303 
RVtH OSUB , 0139 ,01~5 .0296 , J 421 , 1:!7<11 -.0033 ,0802 , 1378 ,0◄06 ,0780 
REVIOSU& - , 0233 -,0372 - , 0307 . 0828 ,0938 , 0•3o - , 0 '529 ,0661 - , 0607 - .027:'i 

• - SIONIF • LE ,01 •• - SIONIF, LE ,001 
(99,0000 JS PRINTED ff A COEFFICIENT CANNOT BE c ·o~PUT[O) 

RVHl VNWO RVHlADWO TP'AS1RVH TPASJRVP1 TPASIPVH RVHlPOP TPlll.;l~f' ~-BIELD TPASlAllT TVtllM:C 
TVH1£PIP • 4 0141:t ,5380 .. -,2809U -, 1189 -,0218 ,0574 - , 1588 -,1527 - . 12• 0 .~1•• RVM10EP1P ,3639• • , 4462•• -,36370 -, 1628 ,0854 • 1587• - , 1328 -,1133 -.0932 .47461 1 TVHIEMP . 2909•• ,2906** -,38220 -, 3659al - . 10◄9 -,0200 -,2S33U - ,2428• -.1749 .4913•• PVEHIAON -. 0046 ,2139* -.1011 -.0010 -.2049* -,0227 -,0811 -. 0968 - , 0892 - .0420 PVEHIOP -.0126 ,04-49 -.0527 • O::i7◄ -.3891•• -,0323 - , 1634 -,1793 - . 1756 -.0214 F-'VEH111NT .:!035:t.' .0876 - ,2063• , - , l ::!2::! - .2250• -,0497 - . 1915* -. 1889 -.1203 .0525 TVHlAV(H ,096~ , IS2B , 0472 ,04!i8 .36770 ,3443** ,229 3* ,2142* . 2'538•• .2347• • TVttl~VEH • 21 67.- , 2601•• - , 1174 - , 0375 • 3::iooaa .2413*• .0999 ,1095 , 1307 .2102• • TVMlAVCH ,1159 -1 179 -. 0691 -.19911 .172◄ ,2355 .. .10-4◄ .1179 ,2298• ,3463U TVM1PVEH ,2103• , 1887. -, 24◄ 11 - . 33?3 • • , 1496 , 0095 -,09◄2 -,0716 . 0062 ,4633 .. RV'11 TVM .OSOi , 1:;73 -, 195 9* -. 2035J -,08◄6 ,02 39 - .J 240 -,1258 --1329 ,094-4 Fi:VM lF UEL ,0985 ,096:; , 0081 , 0438 - .001 2 - .1277 -, 1512 -,1498 -. 1441 , 1389 TVMffUE'.L , 138.fl . 0836 ,02◄3 -, 0670 -.07:i6 - , 1093 - , 12V3 -,1425 -, 1381 .J51~ TVH.l P1[XP • 461 O•• , 2<1197•• -.4032•• - • 432◄•• - , 2228• ,046◄ - • 2230• -,2268• -.21:;7, .38260 TVMlMNT ,34~6• * .0915 -,2630•· -,Jl!i6t• -.120:; -,0275 - . 2201• -,2335* -.1~72 ,J733U TV'1 1F-°CAL ,01 JO ,0014 -. 113 1 - , 073::i - , 0767 -,2331•• - . 2276a -,1815 -.18d6* , 1703• F<VH1 0£XP • 5604** . ~546•* - .48 76• • - • 3345'** - , 1::,1 ,0495 - . 2307• -,23◄3& - .2oa2a .-4092•• TVMlOEXF' , 467:'J:• , 326••· -.◄327•• -. ◄6:S-4 •· -.2971•• -,0831 -. 27'4** -.2918•• -.278su •◄12~•· RVHJ TWG , !i734t * , o\ 72Ba* .-. 484:it• -.3481J:t -. 1206 -.0132 - • 25-43•• -,2662** -.216?1 .4533•• . RVH101.1AG , 5 0 7 6 :U , 3 777•• - . :;010,a -. 3 6 381:~ -. 1:544 -,0123 - , 2409U -.2::i16** -.2017* .419~·· RVHlVN\olG 1 , 0000 , •U49.-a - . 2967•• -. 19◄ 7 - ,0918 ,0443 - .1630 -. 1081 - . 1 -482 .21!.4• F.:VH l AD~G ,◄ I 49•• 1.0000 - , 387St• - , 2.\60* - • 1 863 ,0609 - ,21!i~• - . 229!i• -.2000• ,1591 TP.AS1 f.:VH -,2967*• -. 38,~•· 1 ,0000 , 8774•• • 7333•• , 1 .. 9 .. .:S386** • ~◄~B•• .4410.tt - .J21ea1 lf~AS!F-:Vtt - . 1947 - , 2460* , 877◄•• I , 0000 , ?621• • , 1623 , 4770*• , 5-466•• •◄ 4:S~•· - .J413tl H·ASlf'VH - . 0918 - . 1863 • 7 3331'$ ,76~1•• 1, 0000 • 2-4◄2•• , 6082•• , 61270 . 52 260 -,1326 RVH lf-OF· . 04◄ 3 ,0609 , 149-4 , 1623 , 24◄2•• l.0000 • 79~7•• • 7180** , ?618tt •, 1321 TPAS 1F'OP - , 1.30 - . :i1 !i~• , '5386•* , -4770•• , 609:;?tt , 79!i7•• 1,0000 ,938UO ,8918• • -.2339* * Tf'ASlELD - . 1081 - , 229:i• , :i458•• ,:i466tt ,6127t1: , 7180•• ,9381 •• 1.0000 • 9 04~·· -.21~, • Tf·ASJAUT - , 1482 - , 2000, ,4410tt , -44!:i5 t:t .S226** • 7618•• .89 18 •• .904!:•• 1 . 0000 - . 2062• TVt'llACC , 2154t .1 :;91 - , 321811: -.341 3t't -, 13:?6 -♦ 1 3 2 1 -,2339U -,2157• -,2062& 1.0000 RVHJACC ,2987•• ,2590•• - , 3168•• -,2427tt -.0611 - , 1033 -, 2015 * -. 1783 -.1827 ,8673•• F<(V1PVEH - • 1 784 -.1 l 7:? , 3363 t t .2so1• • ,4816** -,0 86-4 • 2229• ,2659•• .!016 - ,0682 REVl~'VH ~ , 3382•• - .301 ?JC.t , J7!;2•• ,3005** ,0639 -.2221•• ,0537 . 1179 .0119 -.2426•· TR£Vlf.:VH -,40:SJ•• -,4065*• , ◄862•• , 2898U ,01◄7 -, l'S23& . 0929 .J089 • l117 -,29370 F.:EVl lf-'AS - , 1681 - , 0161 -,Z961 ** - , 336'St• -, ◄268** -. 1975• - ,2687** - • 2~28t.t -.32• 0•• -,0286 REVJ O(XP - , 0386 - . 000!i -, 1093 , :1 ◄95 -, 1284 - , 0089 - .0339 .031~ . _l,496 -.0~4:l: PAS J O(XP • J 736 , 1085 , . 51 O~• • ,62~2•• .'S.9!itl . ~045• .3399 .. .35◄ :?•• , 33490 -.0579 PASJ 1 IJAO , :i13:0t: , 17~7 , <11497•• . ::;719•• , '4676•· ,09~1 , 1797• .19◄ 9• • 187J• , 0l5V PAS 1 f"U[L · , 0 731 .09!i2 , 0341 , l 1~9 ,0691 - .0636 - , 024◄ ,0066 , 0 141 ,0030 F.:E"V ll(X - - 150~ - , 0 :?98 ,0601 • 2409* ,01 ◄5 • 1648• , 1 ◄87 .2004& .3335•• -,0586 F.:VH l TSU~ , 139:i ,2966** - .2851•• -,1958• - , 16-4Z -.178U -. Z792•a - , 27700 -.266-S•• , 21171• F'"OP 1 TSUfc - . 03:;5 • 0139 -,0875 - , 0265 - , 0853 - ,2◄36tt - ,260IU - , 2806U -,3015U .124:5 PAS J TSUB - ,0665 • 0394 ,3688 ... . ◄◄!:i3*• , 3967•• - , 0 6 54 ,1028 , 1 ◄ 92 .1 •27 ~.0212 F,;(V J TSUB - , 0308 - , 0'583 - .101~ - , 1114 - , 0888 -, 1406 - , 1178 -,0891 - , 1027 .1 .. Jo f'ASlOSU EI ,1444 - , 0570 ,0505 . 0~1::! , 1501 , 1328 , 1225 , 1707 .2~a0aa ,0360 f ·Qf· tOSlJB - ,03,9 - ,007:' - . 096$ - . 04l0 - , 0827 - • ~S3~•• -,267St• - ,2797 .. - • 2981 •• , 1581t ~VH 105l)fl • l ◄!:iO - . 0]~.J - , 1383 -, 1 351 - ,0092 . 0739 - • 01 90 . 0206 .0906 t 1415 J.;'(VlOSUB -. 0031 -.07-4? -.09 31 .. , 109-4 -.026:i - .0830 -,0771 - , 0381 -,0325 ,1286 

• - SIGNIF, LE . 0 1 .. - SIGHIF, LE .001 
(99, 0000 IS PRINTED If -COEffICIEHT C•NNOT BE COIIPUTED) 

D-2 



RVH1 ACC REV1f>VEH RtV1RVH TR(V1RVH REV!Tf>AS REV10EX• ••SlOEXf> • • s1n1•0 • •S1 FUEL JltEVl T[ X 

TVH1EP1P , .\618 • • -,0197 - .3988•• - • 4 ~ 87•• -,0692 ,0356 ,0202 ,0860 - .031f - .04,4 
R'VH10EHP , '47 39*• -,06~ 1 - ,499411 •• -,619 8 • • - . 19641 . 0 3 18 • 1739 , 2049& . 004 2 - . 0132 
TV1'11£11P ,39270 - , 13!i6 - , 4427• • -,4170* * - , 1 340 ,1 5 9 ,U ,024116 , 1086 , 0351 . 0231 
~V[I-UADN , OJ~9 - - 1296 - , 01)5 - ,0992 -084 0 - .0634 .0232 .03◄ 7 - ,OS85 - . 0832 
PVEH1 0 P -.04!;J - , 16!i?S .0:.06 -,0712 ,1468 -,0004 ,0:,71 • J047 - , 0934 -. 1~.t6 
PV( H I NNT ,J899t - • :'~98tl - , 19 3 2• - . :'7J~•· .061~ -. I "' 16 , 02:Z9 , 0 343 -.0962 - .1000• 
TVtHAY[ H • 2?:'S•• , 1~30 - ,:!792tt - , "'lZ61t - . JZ31 - , 1 1-41 , 189::2:t , 1346 - • 0889 , OC11f 
TVH! r·VEH ,3109•• , 1003 - • 4Z33t • - • 437J •• .... ~707•• .04 94 , 194:t .192:, .1032 • i:i66 
TVK 1AVE'.~ , 268 8 tl ,00 76 - , 26"'0*1 - • 3)49tt - , 0690 - , 0404 ,01?4 , 044'5 -.o:,, . 1083 
TVNJPVEH , 30631• - -0174 - , 3 44Jtt - , :?~31•• -. 1::70 ,0973 -,0084 .0291 , 0895 , 0 9 0 "' 
RVl'tl TVl't , 118 9 - , 0735 - ,09S~ .oo.-o - ,0611 .03 37 -.0237 , 0270 , 03'6 - . 0533 
kVtt1FUEL .0976 - , 1312 - , 18~1• - , 0 1 43 -. 13=:tO , 1 ~ 06• , 1 :i62 , 24JOa• , 8623•• .0011 
TVtUF'U[l , 1177 - , 1269 -, 1697• -,1307 - . 1085 - , 0340 .o~!i7 , 1262 , 9 1 19SS -,1339 
TVNlMEXP • 3395•.t -,3375 .. - • ,.,98•• -,◄637*• - .l ◄.39 •.0329 ,1571 , 1967• -. 1291 - .1200 
TVHlMNT +4040*• -,2083• - • 3 4"19•• - , 3889•• -.0798 - • 0969 -.0220 -.0200 - . 0859 -.0933 
TVH l "CAL -2361 0 ,1 )69 .0705 - ,0369 , 1368 . 023:S - . 0 3:;2 - ,02Z9 .0937 .o::??4 
RVH I OCXP , 449::?•• - . 2678** - , ~923•• - ,696• •· - , 1-t:?7 -,00?1 ,2238• , 2777• • . 1278 --1617 
TVH1 0CXP , ::?98::.,, -,32780 - ,5173•• - ,◄765•• -.1349 , 02 57 .0987 • 17~1 -.0791 -.2010• 
RVH 1 T\.tG , 4968** -,3◄04&& -,:i9 l 7tl -.6~66* * - , 272Ua , 0 350 .;!'83◄•• • 3842* * , 1619 - . ) ~60 
kVH10LilAG , ◄768•• -,33670 -. S406&t -.6081• • -.22◄~• .0719 .101 7t . 2870U . 0935 -.1,~o• 
RVHJ Vr\lJO • ::?987•• -, 1784 -.3382•• - , 40:iJt• -, 1691 -.0386 .1736 .21351 - . 0731 -,tZOS 
~VHlA[1i.tG , 2:;90•• -,1172 - .JOl?tt - , 406~-· - , 01 61 -.ooo~ . 1 00~ .17~7 . ov:;2 - . 0298 
TPASJRVH - .3J68•• , 3363•• .J7S2•t , 4862•• -.2961** - • 1093 . 510~•· , 4 497•• , 03◄ 1 , 0601 
TPAS t ,tVM - , 2◄ :?7• • .~:-;01•• .300:-ita , ::?898t t - , 3365• • ,1-495 .6::?!>::?•• , S7J9t:a .1)59 .2409* 
Tf'AS l F'VH - , 061 l • 4816** , 0639 ,0147 -. I <\260.tt - .120.- . ~ • 9!:ta • 4676•• , 0691 .01 45 
FtVHHOP -, 1033 - ,0864 -, 22::?l t:I -.1~::?J• - ,t 97:; & -,0089 , 20◄~• .095 1 - . 0 636 .10 .ciea 
TF-·ASl,-.OP - . 2015• ,2:!29J ,OS3 ? ,0929 - • 2.687•• - , 0339 , 3399•• , 1797t - .0244 , 1 487 
H ·AS 1£ LI• --1783 , 26J9•· , 1 1 7 '9 , 1089 - . ZZ28• t ,03 15 • 3!i"'~·· , 1949• .0066 . zoo•• 
TPASlAUT - . 18:.!? , 1016 , 0119 .111? -.J:.' -40•• , 1"1 96 , 33 ◄11M• , , 187U .OJ .til l , 3 J3~•· 
TVt'IJ ACC • 8673•• - .0682 - , :?4:!6*• - , :?937•• -.0:,06 ... . o~"~ - .0~79 .01::.9 . 0030 -.0586 
fiV l-4lACC 1 , 0000 - I 0706 -,303◄•• - , 3679•• -,06~3 - .oz~::. .. , 0116 .o~, 1 • 1 e,,. - • 1121 
~(VJf'VCH - , 0706 1, 0000 , ?J 10, .. ,1939 • , 3 3 ~6 • · ... 098? .. • 0~94 ... 1193 - , O:i92 -,0613 
R£ V1RVH - • 3034S t , ,110•• I ,0000 , 6676•• ,:;:,oz•• ,0036 -. 1511 -,20161 - . 1163 -0704 
TFi:EVI F.:VH - , 3679• • , 19391 , 6 6 76tt 1 , 0000 .16 ~9 ,2610•• - - 1~02 - , 120 4 .J091 .237~•· 
REVJ Tf•AS - ,06::i3 , 33:i6 tt , :,7oz•• • it,:,9 1,00 00 - . 1320 - ,!in~~•• - . ~:;?1•• - , 1498 - . J0-63 
R[VlOEXP - ,0155 - . 0987 .0036 , 2610•• -. 13:!0 1. 0000 .163' , 1973• , 3 4 :i6 ... ,843 ?•• 
PAS1 0ExF· - , 01 16 - , O!i94 -,1~11 - , 15 02 -◄ ~76:.01 & , 1634 1.0000 .voe•• .2006* , 1100 
F'ASJ TWAG , O:i 71 - , 1193 - ,2016* - • 1204 --~~71•• , 19731 ,9◄ 10•• 1.0000 .::1e4 , . 0910 
f'ASJFUEL ,1879* -,OS92 - .1163 , 1091 - , 1 ◄98 , 3◄~6•• , 2006S ,2184• 1 . 0 000 , ;'19381 * 
R£ VJ TEX - .1121 - .0613 , 070◄ • :!'3?51 t -.1 063 • B4J7aa .1100 .0810 , 29la•a 1 . 0000 
RVlll TS UEI , 1 ◄0~ I :!099t , lJO~ -,2664U • 3.4J:iJ•• ,0130 - .096~ - . 0~34 - . 0861 - . 0360 
PO~ITSU~ • 1277 .0352 , 1047 -,OOS:.! .z24:;, , 0841:S - ; 0 698 - . 0076 -.038) . 0 035 
~ AS11SUP -.0647 • 2903•• ,3414* • -.0391 -. 14~4 .0315 • ~:?JZat • 4S79at - . 0093 , 0384 
f.:Ev 1 r su~ - , 007 1 .378 7 .. . 2910•• .o~oJ , 4 7 ~=-•• .0208 ... , 1500 - .. 1 492 -,04:;4 .oe:;1 
PAS10SU8 -,003~ .O:';:!iO ,07~7 - , 0386 - , 0527 -.0393 , 0995 .0627 - . 01 27 -.01 14 
~or 10SUB , l.\61 ,OO•S , 10!i3 - • 0115 .22oea a ,0800 -.0735 -,01 "'9 - . 0429 - . 0149 
RV><1 o s ua , 0S86 , 027• , 0368 - . 0964 .0278 - , 0265 - , 0860 -,0935 - . 0307 -.0290 
kEV l OSUB - .01 ~7 ,0700 • 2786111 • 01•6 .3398 .. - , 0 1 15 - . 1294 - .1380 - . 0431 . 0335 

• - S IGHI F . LE ,01 .. - 9IONIF . LE ,001 
(?9 , 0000 IS P RIHTEb H' A COEFFICIENT CANHOT BE CO,,PUTED) 

RVH!TSUB P0~1 TSU8 ~ASJTsu• R[Vl Tsu• PA8108U8 POP10SU8 IIVHIOSUS IIEVI OSUB TVH l [NP . Jena• 0 0067 .0-476 -.o,o~ -,018 ? , 008/t ,0741 -.0558 RVHl 0 [ '1P' . 2::sa•• . 0789 • 10 88 . o 1:56 , 0:'71 , 0885 .0917 . 0 090 TVl11£NP , 3338t:t 0 1134 ,0J09 .oeoo ,0108 , 1221 . 13 20 . 0 717 ,-VEH1A0t1 , 1107 - , 0640 ,0399 .o:;20 - , 0!;65 ... ,0674 -.0608 - . 0132 PV[M1 0f" , 1000 • 2:::i:-•• , 1300 , 1 2 4:- ... , 0825 • 1 ?'91 • -. 0774 .0287 PV[ Hll"IN'T - 1188 , 1466 -.0046 -.0011 ... ,0262 , 1431 -.o~J? - .038? TVH1 AVEH .J024 - . 1147 , 17!,4 , 6671 • J9091 - .094 6 .1eo1a .0992 TVH H'V[H , 0635 -,0793 , 0!i32 --1 ~l'!i .1 :-~:- - , 0792 , 1470 - . 0212 TVN1 AVEH - 1866* - .os~, , 0701 .o:-z3 • 192◄ • .... O~B-4 , 2 l 10** , 1243 TV"Jf'VEH . 2000• • J 164 - ,0459 -,03S 7 , 1014 , 1163 .1575 .0289 RVN l T V M - . 0976 . 02,z - , 1 3:i-4 - • 0284 - • 012S , 03•3 , 0139 - , 0233 RVtUFUEL .0116 - .0176 - , 13 67 - • ()383 ... ,0007 - , 02!j6 • OJ ~': - . 03?2 TVtilF'UEL .0733 -,01S4 - . lllS -.0332 ,0119 - . 0254 .0296 - .0307 TVHIH£XP , :!280*1 , 1103 - .0981 .0,94 , 0274 ,1059 , 1'421 . 0828 TVt11HNT . 1,13• . 0698 --0163 ,0962 ,0378 , 0748 , 1274 .0938 TV,,JRCAL • 201s• •2461** 0 16~0 ,0576 -,013~ ,2399aa - . 0033 .0430 RVHl OCXP , 3!;6 8 • • - 0320 ,0789 -.0~59 ,0257 ,03'48 .0902 • . OS29 TVl11 0£XP , 36 90U . 06 75 • 003◄ ,0676 , 0082 , 07~? .1378 .0661 kVH1 TWG ,260~•- , 1293 .012s - • 057• ,01 4 9 , 1326 .. 0406 - . 0607 ~VHl01JAG . 3016•• -1133 -,0157 -,0220 ,0213 .1303 ,0780 -.0~75 ~VHJ VHWG ,1395 -,0355 - , 066~ - , 0308 .)44 4 -.0359 , 1 4 ,0 - ,003 1 RVHtAlU.tG • 2966 * • 0 0139 ,039• -,0583 .. ,0570 - , 0072 - , 01 :!3 -,0 747 TPASJ~VH - • ~8:i1•• - • 0875 , 3688•• - . 101:; ,050~ -.0965 -.1383 -.0931 TPAS 1 Fl'Vl"I - . 1938:t - . 0:?65 , 44!i3&t - , 1114 ,O!il: - ,0"'10 -+13~1 -. 1094 T~ASlPVH - , 1 64~ - 0 08SJ . 3967•• - ,0888 ♦ 1~01 - , 082 7 ... ,0092 - .0~63 RVH!F'OF' -.11n1• - - ~436** - . 06::.4 - ,J406 .J3:-8 - . ~:::.3:l•• .07J9 - - 0930 Tf'f\S l J•OP -.,n,z,• - • ~1,0 1• • . 1020 - , l 178 .1 :.-:-"' - , 267~•· .. ,0190 -.o?"l 1 r•Ar,tfl t1 - • :'.?770 U ~ . :
10061t• • J "'9:: - , 00'91 • J ?07 - • Z7'9 71u . 02011 - • 0381 ll0 A:,I I\UI • • ~66:0tt - • l OJ !:i•• • I 4:'7 -. 10~ 7 . :-::.ia•• - • :.''90, • • ,0906 , - .OJ:":) lVNlnCc . ~l 17t• . l:"4:0 - • 0:.'J Z , J 430 0 0360 , l:i8J • , l 413 . 1:."86 k VH I ACC • J 4110:0 , 1~?7 - , 0CII? - , 0071 - , 003':i , 1 461 . 0 ~86 - ,01 Z7 ~ [ Vl,-V(H_ • 2099• ,03:i:' • :'90].tl , J?B7t • .o:;=,o . 004=, ,0274 ,0700 "'£Vlf<VH -130 5 , 10•7 • 3'41 4■• -~910•• , 0 7:;7 .10:n .0368 , 2786•• TR[Vl f.: VH - • 266• ., - . oo:-;:- - , 0391 , 0~03 - , 0386 -.011~ - .090"' .01"'6 ~CVl fPAS • 34:;i3• • , ~~4jS -. 14:'4 • 4?2!:i• • - , o:;2 7 • :!26Bit• . o : 78 , 3398• • RCV10[XP .OIJO .0845 ,0315 . 0:08 - ,0393 .0800 - .0265 -.011~ N1,S 10£XF> -.0965 - , 0698 . :;:zJ::?•• - , l!iOO , 0995 - .073~ - . 0860 -. 1294 PASJ TL.IAO -.o:;34 --0076 • ◄ :i79aa - • 1"191 ,0627 - , 0 149 • , 0 935 - .1380 PAS lFUEL -.0861 - • 0383 - .0093 - ♦ 0•54 - , 0127 - ,0429 -.0307 - . 0 431 ~EVl TEX - , 0360 ,0035 .038• , 08~7 - ,0114 -,014 9 - , 0290 . 0335 RVfU TSUB 1 .0000 . :!?oo•• . ~010•• • 7 6 7 ,n:• , 119 :.\ ,268?•• • 247 6•• ,:i9J2•• F"OPl TSU8 .2100•• 1. 0000 .3994U -1119 , 1049 . no~•• .06•2 • 1 896•• PNSl TSUB - ~070•• , 399••· 1 .0000 , 6396•• , 1723 ,J960& • .0624 . 3 311• • REVI TSUB • 7674** , 11 19 . 6396*• 1 , 0000 , 2~09t . 00•2 .56::!3•• - ~183•• PllSJOSUlt .119::- , 1049 • 1723 .. 2209• 1,0000 .11~~ , 89101& • 480~• · , or·10SUB . 2687U . ~10~•· , 3960** .00 1oz • J 1::!2 1.0000 ,0686 , 8 41 9 11 J;.:VH1 OSUB • 2◄7o•• . 06◄2 , 0624 • :i62J•• • 89101, .0686 1,0000 , 7644t l REVI OSUB . ~ 93:!• w • t896•• ,33J 1 •• .!;l8JI & .4805•• ,84 19&1 • 764◄11 1 .0000 

• - SIOHI F . LE .01 •• - S IONI F , LE ,001 
lf9 . 0000 I S PRINTED I F .. CO[H I CIEHT C"N'NOl PE CONPUTCD> 
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APPENDIX E 
FACTOR ANALYSIS OF 48 PERFORMANCE MEASURES 

FACTOR F'ACTOR r ACTOR FACTOR FACTOR FACTOR FACTOR rACTOR fACTOJ.: FACTO" fACTOR 
1 2 J 5 • 7 8 9 10 11 

kUHIO[XP .,Jo .ooo .ooo .ooo .ooo .ooo .ooo .ooo .000 .ooo .ooo 
r<VtU TWG .,oe .ooo ,000 ,000 .000 ,000 .ooo .ooo ,000 .ooo .000 
k VtU OWAO , 8 8 4 ,000 , 000 ,000 . ooo ,000 ,000 .ooo .ooo .ooo ,000 
lJtEVlf'nJH - . 784 .ooo .ooo ,000 .ooo .ooo ,000 , 000 ,000 , 000 . ooo 
TYNIOCXI" ,705 .ooo ,218 .ooo .ooo .J18 , 4 02 .ooo .ooo .ooo .ooo 
RVHJ ADIIG .646 .ooo .ooo .ooo .ooo .ooo -,283 .ooo , 000 .ooo .ooo 
l([Vl ~VM - , 627 .ooo -,275 .~55 .ooo .ooo .ooo .ooo .ooo .ooo .ooo 
kVM105Ufl ,626 , 000 .ooo -~85 .ooo .ooo ,000 .ooo .ooo ,000 .ooo 
J<VMJ0£"P ,608 ,000 ,350 ,000 .ooo ,000 ,000 .ooo ..-380 .ooo ,000 
fVHICNP .$41 .ooo .. ,,, ,000 .ooo .ooo .ooo , 000 .ooo ,000 --~~ RVMJVNWO ,504 .ooo .ooo .ooo .ooo ,363 .ooo .ooo .ooo .ooo • ,39!. 
PifllSJ,-U[L ,000 .948 .ooo .ooo .ooo .ooo .ooo .ooo .ooo .ooo ,000 
fJ'AS1 kV~ , 000 :::~ ,000 , 000 .000 ,000 ,000 ,000 ,000 .ooo .ooo 
HltiSIO(Xf' , 2, 0 .ooo , 000 .ooo , 000 ,000 .coo ,000 , 000 , 000 
l,,_flllSlf-VH .ooo .80-:' .),4 ,000 ,000 .ooo ,000 .ooo .000 ,()00 ,000 
1,.AStlfVH - .J7J .. ,. .ooo .ooo .ooo .ooo .000 . ooo ,00(1 .ooo ,000 
, 11s n wAG .363 .858 .ooo .ooo .ooo ,000 .OQO .oo~ .ooo ,(;00 .OO<, 
Pflll610SU(,, ,000 ,804 ,000 , 4 32 ,000 ,000 .ooo .ooo .ooo .ooo • 00<> 
,-111191 l SUll .ooo .692 .ooo .:.67 , 000 ,000 ,000 .ooo .ooo ,000 .ooc 
RCVJ 1PA$ -,:!58 - . 683 .ooo , 4J8 .ooo ,000 ,000 .ooo ,000 ,000 ,000 
tVtOPVCH' ,)lO .ooo .11, .ooo . ooo .ooo ,000 ,000 .ooo ,000 .ooo 
TVf'IJPVEH .ooo .ooo .,,2 .ooo .000 .ooo ,'465 .ooo .ooo .ooo .000 
TVHJ AVEH ,319 . ooo • 780 ,000 .ooo .ooo ,000 .ooo ,000 ,000 ,000 
lVH JAVEH ,000 , 000 , ?10 ,000 ,000 ,343 ,000 ,000 . ooo ,000 ,000 
PV[H10f> ,000 .ooo -.o, ,000 .ooo ,000 .ooo ,000 , 000 , 000 .~98 
TVtU[Kf' ,35 7 . ooo ,$52 .ooo .ooo .~:2 .1,1 .ooo .ooo ,000 ,000 
~[Vl TSUI ,000 ,000 .ooo ,916 .ooo .ooo .ooo .000 .ooo .ooo .ooo 
REVlOSUP , 000 , 000 .ooo ,884 .ooo .ooo ,000 .ooo .ooo ,000 .ooo 
RfJ\l)f'V[H -,3B4 , 283 .ooo .,,2 .ooo ,000 ,000 , 000 ,000 ,000 .ooo 
AVHJ TSUI! ,539 ,000 . ooo •• ss .ooo ,000 ,000 ,000 , 0 00 ,000 . ooo 
IM41f>OP .ooo .ooo .ooo .ooo ,901 ,000 ,000 .ooo ,000 ,000 ,000 
Tf'illlSlELD ,000 ,447 .ooo .ooo ,SJ' .ooo .ooo .ooo .ooo .000 . ooo 
Tf'ASlP0P . 000 , 493 ,000 ,000 .815 ,000 ,000 .ooo .ooo ,000 .ooo 
TPIIIISl AUT ,000 ,458 .ooo ,000 • ? 85 . 000 .ooo .ooo .ooo ,000 .ooo 
TVN,lHHT ,000 .ooo .Joe .ooo ,000 .e,, .ooo ,000 .ooo .ooo ,000 
PV[HU\Hl .ooo .ooo ... ,310 .ooo .ooo ,811 ,000 .ooo .ooo ,000 . ooo 
TYNtrl[X,- . 4 98 . ooo .000 .ooo ,000 .. , . .ooo .000 .ooo ,000 .ooo 
''-'" 1FUCL ,263 , 000 .ooo ,000 .ooo ,000 ,81'0 .ooo .ooo .ooo .ooo 
"'V"J f IJEL ,28~ .ooo ,000 , 000 .ooo , 000 ,8!16 .ooo .ooo .ooo .ooo .-o,-,,s.u, .ooo .000 .ooo .ooo ,000 ,000 ,000 .,,1 , 000 , 000 ,000 
••Of JOSUIII .ooo .ooo .ooo .ooo .ooo .ooo ,000 .,:-:- , 000 .ooo ,000 
IUftJJcCIII,. .ooo .ooo .ooo ,000 .ooo .ooo .ooo .11.0 .ooo .ooo .ooo 
,..v,o AC:C ,000 ,000 ,000 .ooo .ooo .ooo .ooo .000 .9J:' .ooo ,000 
I VNIAC'.C ,000 . 000 , 000 ,000 ,000 .ooo ,000 .ooo ,81'1 ,000 .ooo 
toct v,ucx1· ,000 ,000 ,000 .ooo ,000 ,000 ,000 , 000 . ooo ' 9~ J , 000 
R(VJJ[)' ,000 ,000 .ooo ,000 .ooo .ooo ,000 ,000 .000 , 9:!8 .ooo 
"'V"J TVft .ooo .ooo .ooo .ooo .ooo .ooo .ooo .ooo ,374 - . :i~:. ... ,,1 
f•vrHJAll"' .ooo .000 .ooo .ooo .ooo ,000 - ,:78 .ooo .ooo .ooo ,C"O 

ve ?, 7 4 7 7, 4 55 <1,:;u 4, 1JO J.J44 2,916 ;,, B:'.-8 ~-59 4 2,:!3~ ~.16 1 1.721 

0lHC A&0Vt ,~TOR L~DlHG nATRIX HAS IEEH R£ARRANGU.1 SO HIIIIIT TH( COt.Ul'IHS APPEAR JH PECM. ,SIHG 0RrtE.R or VAAJANC[ 
fXPLAJN('t1 SY FACTORS. THE ROI.IS t4AV[ SE[H R(AARANGCD SO THAT FOR EACH SUCCESSIVE f'ACtOfc. L0ADJN(i,$ GREATER 
1MAN ,:0-000 APPCA~ f'I R$l, L0ADJN0S L ESS TMIIIIH , 2500 HAVE IIECH REPLACE!> PY ZERO. 
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APPENDIX F 

TRANSIT PROPERTIES GROUPED INTO CLASSES BY Sl.Ml Z-SCORES 

Notes: 

J ) Property ID confi d mt i a 1 

?) Properties wi th missing values not c l ass ifi ed . Grouped at end with 
actua 1 scores 1 i sted \tklen ava i1 ab 1 e 

3) Six groups defined based upon standard deviations above and below the 
mean. 

4) Groups identified by BRVAR # left of ID code . At the end of each 
group is listed: 
V = Valid cases 
M = Mean 
S = Standard deviation 
M = Minimum value 
M = Maximum value 

S) Group Q (BRVAR 9 which continues as BRVAR) and with SLMl = -999.000 
are the uncl ass ified cases (transit systems) 
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• ID SUNl ltVH I O[XP TPA61RVK TV/1 1PVEH HINlrU[L REV t 0 SU9 RVH.lPOP TIJN1NMT RliHlACC R[VlOCXI" 

~052 13 - 638 1240. 152 73.559 1 4 0221.69 1223 ,103 790 4 .376 245388 "4433.000 10000, 121 
900-41 7. 470 55"41, 791 :?39 , B01 50662 . 8~5 396,995 254 436. 888 241800 2748.571 13768, 277 
6 0 3 <4. S, 8 8 7 lU,4 , 36~ :28.091 6 •4428 .. 000 2089, 698 1404 512,256 103085 1560 ,000 10000 . 000 
100 5. 597 33c;i, 343 119,751 47080. 000 1180,656 6 40 85,869 24-4816 44Jl,000 9◄ 98,332 9002 4 ,738 379,356 445 . 589 527 29, 020 379.222 458 2707 . 529 81081 871 , 615 10101 , 289 2066 4, 49'4 1224 ,050 75,87< 9035 0 .. 000 658 , 632 I 963 38. 855 -9 -9 , 000 10307 . 359 4027 •4.241 -9, 000 140,064' 6 t:61, 199 5 9 6. 965 687 527 , 39' 167076 3072, 284 10057,tB◄ 1 008, ◄ . :?O~ -4 02, 02b 291.l:S:S 30350 .. 324 5012 ,8◄ 4 344 647,083 10799 1 11 4 3,643 1 0850 , 4◄ 1 7 J,885 '435 , 7 95 161 , Bl B 69149, 563 8 4 8 ,799 1780 1 1625 , 105 103517 1339,077 f856,9◄ 1 ~008 3 , 827 514,050 399 , 482 "44893.707 :534.076 1210 12 4 :5.551 121 1 7 1 1282 . B9:5 10002 • 633 !-087 3,788 66~, 964 298 . 726 3 i7B6. 000 4833 . :5!15 -9 3,950 10928 7 947,143 10 0 00 . 027 
8004' l . 542 566. , 5 20 1 48.530 9"1695 , 0 00 837.685 155 4 68.ooo -9 1748,B-◄ 3 9480, :no 
40 Z2 3. Ot,,4 370,743 280,715 4 0669. 918 346.?31 279 1698 , 190 :5.?290 ~105.286 1229', 1 99 
901J 2 ,958 ~20 . 117 203. 493 61 '933. 383 - 9, 000 83 7 22,379 423◄ 0 1175 - 613 2 0904 . e ot 

V 14 14 13 I 4 14 13 13 ,. 12 13 14 
" 41 669 , 64 ~.09~ 31 6 :! l. 42107 207.61771 63157,90◄ l ◄ :56,8◄ 31 2005. 30 765, 9589 2 13 .. 986. 7 4 2066 , 2285 11214 , 281 s 3 192, 14 2,73722 354, 37:; 33 124 , 20452 2 9450. ~51 1609, 2633 4777, 55 789 • 0 I 756 ?2'99 1 .99 12-11. 9285 2998. 6242 
" 7 2, 9:58 z:::o, 1 1 7 28 ,091 30350 , 324 346. 731 83 3 . 950 42340 8 71.615 9480, S20 

" 9013 13,638 1 2◄ 0 ,152 4 4 5 . 589 14 0221, 6 9 5012,8'414 l 7801 2707,529 245388 4433, 000 20804. 80, 

B ID SUN1 RVH1 0 EXP Tf>ASl~VK lVl'\ l PVEH TV"lF'UEL REVIOSU8 RVHl POP TVl'\l"Nt RVHl~CC REVlOCXP 

R 
V 

• 
R 

90;;:>0 2,686 464 ,893 33. 516 52137 , 191 524.70'41 339 1167,229 1':53153 1 241,607 1 228<11, 188 
.cioo7 2. 6 2 4 666,732 218,435 35162. 94!i 376,115 546 770.079 121472 2J88,817 10042, 148 
3013 2 . 506 ~61 - 320 398,610 32027. 0 <117 463,SJ I 69~ 999 , 572 112095 1317,203 l0102,70J 
6017 2. ◄ 4:? -9, 000 1 45,062 !J56J .633 403,409 313 969 . 527 6 1329 4◄96, 9'57 9916 ,:)00 

8 2 - 385 - 9 . 0 00 2::!'5 ,687 <116330 , 910 411, 04~ 1902 1553. ◄57 112648 924,594 -9. 000 
I Z . 350 363,915 268,429 4 1861 , 199 434,1 47 563 1480,401 89723 771,096 13151,0 23 

9030 2.21 1 5 19,495 89,113 77102 , 563 646,134 231 321,636 130373 1647,112 10249,.434 
-403 ◄ 2 , 14 ◄ 441,092 340.267 53368. ◄ 18 339.281 6 99 1364,313 83460 899 . 9◄ 6 I 0025 . 078 

2 1,98 1 ◄91.681 220 . 760 38735.8 0 5 ◄ 28, 9◄ 0 587 8 09 ,598 889◄9 206'!5 ,'!550 12155 , 539 
•036 I .979 670 ,93 5 266, 33◄ 42412,500 403 . 789 775 697,332 616'1 Z360, 3 48 10196.4◄ 1 

20Z5 1,962 4◄8. 9?'3 332,023 4285'5 . 848 352,325 2906 11,403 122776 2717,766 10832.387 
5006 1. 9:5,5 7 09, 32'5 196.272 ◄ 9952 , 188 ◄51, 976 450 711,297 121976 1084,57 2 9937 .051 
<11006 1,91 9 712,848 175 . 723 46908. 332 388 . 998 539 793,824 625 .. 4 2.-00 • .-22 10000,000 
3018 1.840 580 .482 1 73 , 228 4 6384 , 000 590 . 2 15 548 708. 746 13:2526 1338, 5 8 1 10359.926 
9018 1 , 768 463. 774 197 ,107 59537. 109 502,611 461 594,786 133959 840 .667 11361,766 
4 024 1 . 676 763,73;? 125 ,379 5◄ 134 ,969 4 35.90 1 1 000 553,860 82379 1699 . 177 10635.320 
6002 1,63 1 5 9 8 . 932 3 37, 1<114 4 4748 ,203 356,832 320 794,256 98882 968-111 10076 ,605 
4008 l ,629 569 . 358 21 1. 702 •8·02 . 66◄ 496 . 538 649 931.621 99373 1122,483 10554.926 
2040 1 . 617 -411:2, 516 67 ,139 59847, 270 10 32,354 87<118 12,366 1567 <113 1462.832 12161,2?0 
9035 1.61 2 '41 1 0,75 8 61 .1 7<11 52756 , 363 510. 234 395 306,066 283083 756.364 10097, 1 ◄1 1 

JOOS 1,605 617,149 2 18,1 10 5881 7, <1173 419. ?.85 598 11 ◄5 .082 79 82• 571,268 101J6,938 
4025 1. ~5~ 656, 6◄ 9 ~73. :055 ◄,◄120, 098 537 , 0 3 2 187- 917 ,-406 702~2 1088,609 10019 , 543 
9008 1, ~06 4~0. ◄ '!55 5:'9 , ::3 04 40752 . 2;23 369. 491 1 225 3 2,266 1 -◄ ~078 61, •• , e 10,,1. ,,, 
ROO':> 1, 4)8 624. 9 09 132,990 ~7899, 109 519,9 9 1 376 48;2 . 24• 130;'73 987. • •o 1050<11 , fll 
3026 1, -4:'9 !.~6 . l 63 1 7 ~ , 389 ~9 431. 270 - 9 . 000 3'410:. 6 t0, 8~7 • JJ9 2 1780 , 111 10111, 1!!1-11 
~ 060 1 . 370 51 4.65 7 2 2 2, !,60 =:.7791, 371 '411 1. 379 4•1 1022.,,. 69187 I 39,. 20<11 ,.,4, 070 
3 001 l. J70 ~J~.616 I 60,170 49782 . 242 -190 , 683 628 1202, 5 21 9 6189 1lle, , 61l '383.770 
6003 1,367 5~0, 0J5 166,319 5!,73 ◄ , 000 ◄ 91,21:3 267 371,638 51753 732, 333 J 602?. 563 

08 08 26 ,a 08 27 2 8 2B 28 28 2? 
K "4481. 6◄ l , 8?709 =:.:.Z, 1690::'i 213. 1 1 421 ◄ 9495.248 473. 70900 101 , . e, 764, 1 6861 108 7:52 , 0 9 )'41 -416.54 60 1078 0. 5fS 

:0809 . 0"4 • 40481 10~ - 1~393 107 , 1 6J07 9 72Z . 2~63 1 34 . ('l,89'j4 1626, l<II <I J. 26207 ◄ 5165 ,19 83• ,647 48 1 3 75,9532 
1 l, 367 363,915 JJ , 516 320Z? ,0-41 7 339,281 231 1 1- 403 51753 ~ 1 1 .:ue 93'3.770 

9035 2,686 7•3 - 732 5n .Jo• 77102 ,563 I 032, 3 5 4 87 ◄ 8 1553,457 283083 4496, 957 14027.S63 
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• • D SUNt 

• RUHI O(XP lPAS I RVK 1Ul'i1PV(H TVfUfU(L R(VlOSUB RUHi POP TVtHJ"lHT AVH 1 ~cc R[VIOEXP 

V 

• 
R 

:502 2 I. 325 628 . 5'7 59 , :589 3 4261,:?70 • 75,483 238 94,, 3:59 129431 ,,2.10, 125:57.160 
302 .C 1.315 465.378 91.663 37050. 000 388.277 618 897 ,982 93191 3208. 511 10027 .707 
50~8 l • ,,1 $)0.250 203,1 l! ... :s,o.ooo $04, (32 91 793. 100 - 9 I 331.8'1 1)756. ◄38 
3007 1 - 250 6•8-261 1,1. :soo 48019 , 309 •55.! 37 545 666,679 92837 1657. 397 10223. 50• 
4OJ 6 I . 238 705,758 2, J .~27 -4◄ 000, 000 Hl . 890 418 :n ... , :n 11500 612 , 213 13765 , 066 
7015 1. ZJ4 - , , 000 20,, 66~ 444' 8 " , 762 '411,074 439 '4166, 107 15700~ 130 4, 8 15 •9. 000 
1006 l, 164 ~16.422 288,076 26560,602 420,314 207 1335, 188 71812 1335 .188 10128,980 
30 10 1 . 1 ◄ I •H l ,061 271,7•5 40456. 000 440,666 066 386. 227 , .. ,. 9 3052, 174 10021 ,418 
4100 3 1,114 .6.,970 331.922 43092 , 531 373 . :i.a5 7•8 1 06-4,002 88083 769 . 577 · 10446,88? 
5066 l, 082 186,907 6~3, 6,06 4'3625, 594 329. 787 1142 1005. 990 6260~ 676, 156 ., .. ,801 
3009 l ,067 88),391 263,819 38.02 .ooo 715. 454 5392 275,.60 7680◄ 989,8n 1021 •• 031 
41019 l .oo, 506 .116 185,981 631 82,193 487 . &JS 290 612,685 96645 1171.539 10000. 000 
7001 1. 000 651. 706 1 ?O, 5 09 ◄ 6-421 , 1"411 510 , 026 505 827, :S64 1 1859◄ 66Ai . 838 9871 , 8•0 "410 1 2 , 951 s ,2. ,~, 175 , 839 41:S!i-6:'. )98 404. 3841 .. ' 930,873 107206 1016,800 10000. 000 
3012 , 931 591. 798 172,508 45340,000 677 .346 569 880. 41'4 620"414 1597,283 10:058, 832 50:n , '12 323,81' •oe .:D1 3 • 88•, 387 390 .359 365 1044, 484 821 9 17 47!.,38? 1 2365.121 
301 5 . a.a ~ .. , . , .. o 249, &06 36780,637 J,e . 0 4 :5 713 4 7),24 9 988?3 172..ii , J6B 1 003, . J <11 :i 
9005 .,,o 49:;,, 9J" 110,920 5 4998, A64 60!L "4179 197 364,673 109997 1898 , 000 10433, 3 79 
3034 ,857 JOI, 201 ... ,1.521 32493 , 4 69 366,710 105 9 1718,679 18♦39 110 • .-01 990?,141 .iioiJ • 8~ I •e2 .005 329, J'48 '4 68?6, 762 37◄ . 339 369 :ion .:.60 7291 '9 176:5 •• J, 9993, 273 
400'4 ,7 18 ... , .. , 718 391,650 38370. 911:i 389 , 899 :i82 7~:i , 879 8203• 1063 , 791 10202 , 3 28 
904 1 ,686 '440 • 748 357, 41 J 53430,000 437.293 •u 10,959 91! 45 1760,000 9962, 043 
7002 , 590 :Sl~.534 209. 9 42 39275,S31 41 5, 71:S 526 858. 602' 1oi149 601 ,481 1J? 12,063 
3 0:?5 , ◄ 84 500 . 9!,;2 372, 4:i~ 4383'4, 266 374, ◄97 587 soi, 41 7 67093 1332,41 6 10213,086 
9036 • 4'44 •9. 0 00 204,696 658~'4, 625 '413. ~6? 20• 91,718 1 22131 976,990 -9.000 
3019 , 414 149,94 5 658,860 36056,219 321. 275 6U 872 .J85 '44437 es? .a,2 10763.539 
6001 . 280 7~7 .56 2 85,600 .. 722.887 894 ,.6 27 231 431,666 ·• 1208,435 10009.883 
3005 ,2'41 374, 1 01 250 . 850 52825 , 395 '429, '9'56 665 583,606 105651 1 11 7. '479 10040. 3 0 9 
3014 • l 38 4 30,1&5 81.605 27808 . 918 395. 704 686 576,911 70681 3968 .345 10000.00• 
30:!:! , 111 299. 264 312,012 43908, 9'41 365,:29: 646 1397,517 1a,04 . 86.127 9996 .os, sos, . o,e !ilS,28 4 180,757 4 908:i,918 616 - 871 181 323, 58'4 ·9 637 , 867 12524. 609 

1~ . 036 ,, ... , 2 11 1<5 - 899 61482, 5?0 805 , '951 153 860,392 101865 1 270. 980 8813,605 
3020 - .021 •9. 000 ~,a. 5&1 46202 . 000 .... 789 620 .. 9. 000 61603 - 9. 000 105?7,0~7 

V 33 33 30 33 33 33 J3 32 JO 32 31 
~ • •J ~, 19 , 1 7 7~3 '499 ,05969 261 ,6834• 44058, 805 466,43288 635 . 22 70 '4, 6 '446 7 89317.34 1320 , 8:?58 1 0555. 364 s 1 )51, :,,4 , 4 :?268 J59.6J4 01 144, ♦S299 9090, 369 1 136 , 49800 181.52 335. 98202 '.:!3757. '41 799. 29'30 l 0'4 6. 8 205 

12 -.on I 49. 94'5 59.589 26560, 602 321 . 275 9 7 10,959 ◄ '4437 4 7 ~. 381 881).,00: 
90-4 1 1,325 885.391 658,860 65854, 625 994,627 5392 1397, 517 1 ~700 5 3968, 3 '4 5 1 )7115,066 

~ ID swu RVH10£XP TPASt•VN TWUPVEK TUIHfU.EL REV101i-UB RVt1tPOP TV"UOfT RVHllliCC R[UlOEXP 

• 
V 

• 
k 

9023 •. l 16 <39,272 262, ,09 47310,113 406 - 8!,7 367 50 ,105 1J962J 739 . 4 6 4 10924,201 
7012 - , 14 7 ... , , ,04'5 2:S!i .155 26307 • 66• •59.ns • 10 558,283 105231 1~7$,294 10527.637 
◄04 2 - • ?07 435,203 218,182 31958,527 <ti21 • 374 1070 551,587 · 9 2183. 263 1 0000.000 
5030 - ~ 211 ., . 000 278. 8'10 41616,000 -9 . 000 226 56<11,'56'4 77287 936,000 _,, 0 00 

5025 .. . 270 503.973 195,291 29682.898 484 ... 803 489 t2?l,OJ3 91332 615,818 10025.211 
5009 •,299 •9 . 000 211.9n 2307=.i ,000 496,<1129 583 11,,.1 11 75347 ... 9.000 10392 •• 61 
3006 - ,323 463. 797 299,436 32779,613 J • 7 .815 1846 1125- 601 72989 699 , 827 10002 .969 
4040 - .378 486. 2'41 70,670 38882,518 36•. u, 741 844. 43S 70079 21•1,362 10020. 1 29 
• 038 - , 3 81 649,719 • 6.863 59512,266 JU . Oil 742 3 67,017 93967 1072.842 101'45,715 
9019 - • 412 306, •SO 202,678 51726,090 458, 60• 260 773,027 10:i664 1095,955 9420, 535 
508• ·,431 3'2, 777 89,520 52•59, 332 50,643 159 8,434 139892 1231, 0•3 11470.?,U 
2018 - . oo 4 24,909 290.212 29601, ... 318 •• o, 613 917.332 19931 1144, 4 19 100,.,965 
200~ ·, 517 51 i.8•3 251. 990 33753, 367 362 .559 986 104 3 , ,oo 71386 952,878 9Z.34. 594 
90 2 1 • . 56• 233 •• 67 • 27,015 5147?, 277 406 . 429 749 639 ,472 74940 394 . 387 10206,281 
J OO:? ·, 612 532 . 037 152 • 753 3851:i, 578 576, 58~ "~1 381,972 66527 2 13 3,?J• 9912.129 
3 030 - . 613 180, 86◄ ~13, ◄~9 33963 ,00• l50. 4 7l 811 1•'14 ... 93 57199 657. 190 9901,613 
203 4 - ,6241 _,. 000 J24 . '"0 26302,910 34:S,563 1876 -9, 000 85464 .. ,.coo 10553.1 29 
10l6 - • 62 9 '487,667 2 '4 3 ••62 33563 ,633 469,140 50 1087, B l .fl 59072 • 56 , 535 11048.44\ 
so:.:. - , 661 "''', 5'42 111,326 3♦9 4'4, 1•~ 42&, 118 933 925,530 91707 1269,291 1 oooe. 2 ~l 
4033 - ,670 4 5:.. '572 ◄5,576 68016,000 1017,39◄ 158 110,427 1,3:,,7 1228,500 10554. 863 
Yoo, - , 706 JlJ ,570 220. 467 43!110, 113 -9,000 298 1,0. 6 13 132031 -9 , 000 101,,. 914 
50l 1 - • 7'43 5 , '!I . 3913 367,.,,a 2J'IJJ, 69'4 .iioa. , 1,e 102 620, '9.fl,t, 62123 270 , 381 121'7.2?0 
~O!t9 -. ,., J e:. 95:,, l46, 606 19618, 516 ~ U, 005 353 ,2,, 786 7) 931 946 ,400 111 .fl2, 453 
:'O I J - , 7':10 l7f. l 51 :ue.tu, 36091, 023 318,814 838 88:", 086 ,,182 ~J?. ,,s. 9911.24/l 
t.0 1:' ~' u., 58 0 ,IU, 7 1'53, :'6 I 3 41'11.4 26 620 , 702 3 .. 262. 531 5 ffl:OO 1 .fl&!,. 714 11,01.091 
6 033 ~ . 78:' ,,:-.,,~ I 71,814 38178.ll:t ,o:; . o4" • >l !-4 7 , 0 5 8 89l13 J Y lit. 800 10 2 34 . i,f 1 
6004 .. ,841 <t33.8 20 276, 1i1 3!,197, 16• 170.511 1310 638, 13) 96035 011. 0~6 10~,8 -641 
9'039 - . 9 1 0 '4 16,058 289 .J f7 ... ,,02.21~ 42:' , 716 ... 5. J67 97725 ,, .. ~ .. ,, t962 , ◄92 

2029 • . 96 0 '4 61, ?1 • 48~, 900 31777, 177 34'~, ?4:5 3369 5,775 6:5496 828. JU 10910, 28' 
9042 • .988 444. 4<1i8 22•.581 36230 ,000 4-"!:i. 88<11 311 9 . 309 100211 16 90, 000 10729 . 28:S 
Z007 -1. 008 362,065 263,412 • 1852,926 425,735 s•o ·'6,673 59668 2381, 406 10367,500 
9026 --, , 0 1'2 2Sl, 150 295,690 57641 ,887 <116:2 , 154 .. 1 594,237 96756 388.48:? 9<t◄7.898 
!1015 • l . 056 180,27< 5•0. 219 352u . • 0• 37 L 4 42 1506 703, 10• 53362 3?9.301 10820.602 
5039 • 1,057 ?09.091 172,826 26,664 • 855 1236,652 298 .... 887 8115• 668, 7'4'4 1 00◄ 7 , 11, 
'402J -1 . 085 166,3)5 177.983 47869,711 4 028, '469 -9 86,313 6?018 3 47, :S?t 8• 16. 883 
50 7< - 1 , 109 398,565 1<1,622 :;2200.000 643,•91 206 1.,90 J04416 835.250 11689. 609 
SOl6 • l, 233 342 ,298 197,362 •51o•. 797 427 , 163 240 632,787 8J5:'!7 1100 , 2?J 10078, 3 09 
204 3 - 1, 239 351. 996 655. 8-4◄ 22208. 332 28 3,287 2680 JO, 1•4 4 63<ti8 891 ,496 10793,91• 
901 <11 .. l , :?71 1,3.5 11 363. 573 43659, 402 <ti76,408 $65 409,106 -9 626.345 10815.180 

s o:;2 - I. 296 406,74 8 2 0 4 . 9 69 '4 22 34,1 ◄ 5 39"1, 901 426 432, -4 ? 4 76960 1166,35> 10696 , 371 
'101'4 • l .JO? 427,319 182,37◄ 37024 ,000 o 4, ,u2 587 366,064 1'4809 6 7 8 . 000 10,3 4 , 61 3 
100) -1. 322 38?. 785 J 05. 439 J901 5 . ,l4 433, •23 580 'S49, 434 804 70 520. 620 10334. 043 
5031 - 1 , 337 323 . 615 160,969 4:;?87,609 407 , 931 4 33 990.680 7471:i 8 41 .310 10511 .645 

0 0 •o 0 43 41 •2 •2 <I •o . : 
4f)0, 11 - • 7 4 ,71 4 11,12778 255.15.1 4 31944 ,311 552 ~ l 7840 739.74 536. 27 • 08 84171,73 ,,, .2,19 1 10417.001 
~ 51 8 , 97 • >5966 122,.1820 125, 55891 10223 , ,o, 582.01541 •••. 1, 395. 22129 23731, . 9 ~,., 074)6 .,,. 57!.0!. 

1001 .. l • 311 16 6, ]15 .,.510 22208. 33:! 283 , 21? i,e 1, ,,o 46348 78,000 ••16,88J 
9 0 42 - • 116 10•. Oft .,, ...... 6801•, 000 4028,44 f Jl69 1414. '4fl 14B096 :ne1. 406 12197.:'70 
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• 10 su,u • vHJOt x•· 1f"A51JtV" TU111,-U(H lY"S,UCl RCYIOSUII R:YH1"0' TVNlllHT llltVH lACC 1trv10flEf' 

V 

• 
~ 

7006 -1 .... ,, 294,267 33<. es, 36809 .. 020 362,823 266 1019,IBO 60844 401 ,729 10082,609 
9 032 ... 1, 484 358,017 189, 69' 4 09 15 . 270 .387 , 607 362 426,127 &l,84 1290,877 10652 ,570 
7011 -1. 582 4 8 4 .010 209,644 30706 . 000 418,286 5 48 776,628 68236 834,557 l 0224. 0'9◄ 7009 - 1. 708 <7',352 240.190 403'7 . 777 03,613 2 •5 253,045 41 7 4 9 863 , 3JJ 1112,, S74 
410 18 - 1. 760 394,299 260,431 38818 . 402 41 6,931 361 724 ,304 66892 518,942 10031.262 5056 -1, '98 469,586 l~S\, 7~0 41 876 , 000 562, ,., 4< 8 460,406 85956 681. 293 10016, 7 1 1 

I I -1, 806 •09,442 1 16, 6410 38235 . 293 516,623 189 555, 484 101 :i6l 788,667 9601,977 
2068 -1, 81 • 2,0. 370 216,341 50106.191 480,099 1728 _, ,000 73120 808,347 10114.973 
5082 -1. ,s2 411,755 242,580 5 3101 . 21:S 395,552 _, 

42,114 80673 616,070 10121, 109 
200" -1. 988 383, 5"1 369,060 26816 , 590 361,676 1051 781,009 36895 718,577 10161 ,691 
3031 - 2 , 081 340 ,715 3 41 , 46J 27875-207 .53,331 671 4◄ 1,472 62719 1114,993 9892.125 7005 •2,0U 350,521 253. 700 38143 . ~27 382. 846 455 608,121 68228 7 45,295 10028,633 
5058 -2.112 4 0 '4 , 208 20-4 ,6S2 35083 , 750 4◄ 3, 124 291 421,886 76373 1047.SlS 10139. 098 
41001 -~ , 16:S 367 , 1"113 170, 282 39) 00 .473 420,?23 770 677. 270 64081 1037,151 10000, 004 
5012 -2. 20 • 385. 956 2••, '20 33307 .203 327,226 463 850, 76• 5 1796 38$.94 3 10207. 203 5 0 80 -2. ~12 507 ,JOB 141,949 419'6 .355 • 22 . 673 481 40,27! 105990 ?90,643 10014,242 
105• - :',226 .. ~0.679 50, 774 393 71 • 426 430, 578 652 337,483 107377 1177.358 JOOU ,238 ,068 -2 , 282 .. e, . ,oJ 180,892 '44187 , 000 429. 892 451 6,606 -, •&5,689 '620,730 :;061 - ~, l 1 7 " 33, "::i l 1,2 ,561 .-0112.000 3.-1, 997 286 418,0•U 63:.92 759,200 10611.422 
)0) 6 -2 , J~6 . , , 000 78 • 6 44 35976. ,::., 435,848 121' 7Sf,l82 77724 618,Jl 7 - t . ooo ,010 -2, 587 420,997 15e.,,e 213'40. 000 394 ,087 ?It 675,855 13t70 717, 4 27 10000.000 

ll 21 20 21 21 21 20 20 20 21 20 
N ◄ 795. 00 - 1 , 998:;4 4 09,876 48 20'9 , 12367 38153,112 422,7776'9 585, 5? 513,80271 73168,12 104, 8~370 1 OJ 63 0063 s 2229. 6Z • it935 6 4 , 51424 82. 3 5 406 6617, 0994 5 7, 35137 383,51 2 82, 27045 18738, t6 239, 5469t 444,20144 
N II -2,58 7 290, 370 50, 774 26816 , 5 90 327, 22,6 189 6,606 38895 385,943 t601,t77 9032 - 1, 4 7'9 5 07. JOB 369.060 :53101, 21 ,- 562 ,797 1 ?28 101',180 107377 1 290 ,877 1172t,574 

~ ID su,u RVH10EXP TPAS1RV" TVKlPVEH TVl'UF'UEL 
R 

R[V J OSUI RVHl,,OP- TVl,UKNT RVMlACC R( Vl0OP 

V 

2067 -J , 009 370 , 202 314,'38 34248,:0.00 374,053 1136 4. J 49 63228 755 ,461 104 12,922 
5045 -3 • 249 371,961 235. 993 3088 O, 988 ◄ 11 • 393 1128 24. 451 76345 698. 7t2 10921,8'8 
4002 -3,6 48 403,260 so. 488 29361 • 840 338,824 692 6 4 &,5,o 92 4,0 51 • , 800 10023,410 
:?017 -3,652 601,377 2 4 , 763 3 094 3,465 251 .022 1281 82,112 773'9 617. 760 ll525,J87 
601 9 •4. 088 492,436 10◄ .,17 48034, 7,J 508,730 396 696,303 108 078 828, 46 4 2:s2, ,267 
2044 ·4 . 099 3:sa. 510 l 73,99~ 3017 3 . 08• 308,655 410 4, 11,230 6 t102 4 01,766 ll8!19,9JO 
:?041 - 4 . 106 385, 1'0 241.121 21 to,J.021 281.864 15197 3,850 70863 499.200 11285,836 
t016 - ◄ • 116 14? , 484 137. 127 3 7755 ,016 500,015 lfOO 111.138 103896 628. 727 10436,777 
701 6 - 4, 12◄ 121,207 637, 62t 8175. 141 ... , 207 248 6,466 - 9 222,625 9337,121 
4019 ... 4,734 432, 868 56,138 33800 ,000 41?, 164 869 163, 888 66765 4 91,1 92 10115,547 
204 2 -4 • 944 230,046 214,613 24232 , 000 2,s . 711 41 88 5,583 54313 830,092 11294 ,828 
2059 - 4 .969 222,623 171.139 32311,430 3 77,618 12111 18,558 59316 80,271 10252 ,871 
601 5 -5,811 56 ,792 104, 899 ◄,800.000 516,712 1212 54,6B5 6864 0 140,833 1040t.ao, 
602 • -8, 058 1 ◄ ~.093 239, 200 96 48,887 92,380 I •56 134.565 17368 384 . 927 10051 , 934 
30 27 -8. 098 127,995 ~78, 339 79'6 , 000 ,,.111 304 73, 920 10Bl2 ~35, 294 10016, 28f 
9012 •8,500 104,037 227. 2:SJ 9166-625 9 2 ,191 274 153.36 ? 20,52 289,365 9796 . 328 

16 1• 16 16 16 16 16 16 15 16 16 
K 4466. 56 - 4 .950◄ 0 285, 6963 6 :!01, 134,4 27209, 462 312,51977 2906.02 137,05181 64009, 79 , .... , 32923 10017,135 • 2•,1 . Jt 1, 76171 161.4 3933 t .ri4 .)4463 1 :>8'14 , 526 14 7, 11897 4396.2 4 216 , J:S574 2B9 7B, 67 220,86396 2112,7161 

" :'017 •8, 5 00 ~, . 79 2 Z4. 763 7916,000 ,, . 187 248 3,850 10832 140 -833 2526, 267 
f016 .. 3, oo, 601,377 637,4'29 480J". 793 ~ 1 6, 7 12 1$1 • 7 , , , • JOl 101071 •••• 271 1115t.t30 

V 155 155 14' 155 1 55 151 I 5 2 152 146 150 15 0 

" 4,64 3, '91 - , 0:!387 457 , 38236 232,8 4428 42807 , .,. 553. 90298 1084,27 5f0.00507 9054 2, 73 J 1,, .011, I 0509, I 33 
s :!4, :;, 87 ~ -724:i1 182, 4364 1 124, :;2J!S6 15357,772 623. f7725 2246. 71 ,11146, 13407 391!14,8 ◄ 799, 242,4 1-4 30. 7517 

I •8. :soo 56,792 24,763 7916,000 6,, 187 83 1.990 10832 79 , 000 2526. 267 
K 9042 13,638 12• 0.152 658. 860 140:?21,69 5 012 ,8-4 ◄ 17801 2707, 529 283083 ... , .. ,,, 20804 . 809 
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B ID SUl'11 RVH 1 OEXP TPAS1RVN TIJ1'11f>V£H TVKlFUEL REVlOSUB RVH1POP TVP'! l KNT RVH1.-cc REVlOCXf' 

• 
V 
A 

• 

-999 - 000 •26 - 065 236. 311 - 9. 000 53·4.867 <10 726.5◄ 6 94:!06 1150. ·'38 10198.031 

-999.000 508. 782 108,985 -9. 000 -148 . 276 101 ◄ 2, 360 1.111267 2329,600 7607 , 7 U 

- '999, 000 514,253 -9 .ooo ◄7985, 598 775,663 ◄ ~8 39,228 ~s 7066 4415 - 270 4861,699 

6 - 999 , 000 -9, 000 -9, 000 - 9. 000 -9.000 171 -9,000 -• -9, 000 l:!◄ B'J.,039 

9 - 999 . 000 582,:il 1 - 9, 000 3 7<1 2 , 266 871,4?8 163 9Si , 9 13 l 08968 1612,000 I 0078, 953 

10 -999,000 -9.000 _,. 000 -9, 000 -9, 000 878 -9, 000 -9 - 9, 000 9552 , 55 l 

1 002 - 999,000 -9, 000 - 9. 000 - 9.000 - 9,000 653 -9 .000 ·9 -9, 0 00 10:'82. ZJB 

I OOJ _,,,. 000 17,217 _,, 000 6894,1 ◄5 89 , 181 278 146, 26~ 6133 694 , 00, 11831,267 

I 004 _,,,, 000 359 , 912 248, ~25 _,, 000 -4-i:i. ~)"' 2e, 90-4. 27'4 ~0978 950 , 032 10714,102 

1005 ... ,,, , 000 267,936 lJ6. B9l - 9. 000 4351, J16 219 2:5-0, 6?5 108]33 1350.~14 10,,~. Jl J 

100? -999, 000 - v , 000 -,.ooo -9 ,000 - , • 000 511 -9, 000 - 9 -9 , 000 10691,65~ 

1013 -999. 000 , 77 , 863 -9, 000 _, . 000 538 ,980 JI 2 19J, 170 79216 1289, 600 )0940,926 

J 014 - 999, 000 •Ufl,0B0 - 9,000 42388 , 3~5 63◄ , 967 <I l 742,959 78862 1403, 206 10~87 • .◄ 80 

1015 -999, 000 ·9, 000 -9. 000 - 9, 000 - 9 . 000 1051 -9 .ooo -9 -9 . 000 10294 . 009 

1042 -999,000 • 9,000 - 9 . 000 -9. 000 -9, 000 2>9 -9. 000 - 9 - 9 , 000 10549,4.◄ l 

1 O<ti3 -999.000 -9 , 000 -9 , 000 -•, 000 -9, 000 873 -9, 000 -9 - 9, 000 105 70, ~70 

1048 -999, 000 437,929 -9 , 000 J0~53, 1 09 393,785 990 J O'Sl, 180 V20l :!' 1195, 110 10())!, , 199 

t 062 -999, 000 ·9 ,000 -9, 000 _ ,, 000 -9 . 000 I B9 -9. 000 -• - 9 . 000 1001.:i. :'03 

2001 · 999, 000 -9,000 -,.coo -9, 000 -9, 000 507 -9,000 - 9 -9, 000 9875,940 

2003 -999, 000 ·9 , 000 -9, 000 - 9,000 - 9.000 811 -9,000 -9 - 9 .ooo 10090,879 

2006 - 999, 000 24~5.161 -9,000 22186,66◄ 168,357 217 1,312 2662• -9, 000 9"999 , 988 

2008 - 999,000 93,263 -9. 000 31650,813 3'8.170 217 ◄ 786,088 32452 1' 15,556 2236.. 234 

2 0 09 - 999. 000 572,662 332,208 - 9, 000 865,280 710 188, '4◄8 -9 322• .002 10491.723 

2010 -999. 000 467,664 -9. 000 50648 , 000 ◄ 46. , 631 182 \29 . 178 ·9 1•73 , 333 9983 , 316 

2012 -999. 000 -9. 000 -9, 000 -• • 000 -9. 000 ◄ 24◄ -9 , 000 ·9 - 9, 000 10993,234 

2015 -999, 000 ~96,108 _, .ooo •5851,000 745.030 322 72,65? 73362 1872.000 8766 , 633 

2016 -999, 000 -9,000 51.256 - 9, 000 326,363 -9 .li 2 , 715 79001 1147,?14 )0000 . 000 

201 9 ·999, 000 - 9, 000 - •, 000 -9, 000 - 9. 000 -9 - 9, 000 - 9 -9 , 0 00 - 9 , 000 

2020 - 999,000 -9 ,000 -9. 000 - 9 .ooo -9. 000 -9 -9. 000 -9 -9 , 000 -9. 0 00 

2021 -999, 000 575.2'2 263 - 015 - 9, 000 498 .898 7'3 '406 - 243 63748 1382, ◄ 15 10000. 941 

2022 -999.000 -9 .ooo -9.000 -9 ,000 - 9 , 000 885 -9 .ooo - 9 - 9 .000 -9 , 000 

202◄ -999. 000 - 9.000 -9. 000 -9, 0 00 -9, 000 308 -9, 000 - 9 -9. 000 11441.1-48 

2026 -999, 000 4116,172 - 9. 000 -9 . 000 495,76.41 779 , 27'9 -9 -9, 000 9913,793 

202 7 - 999 ,000 -9, 000 - 9, 000 -9, 000 -9, 000 192 - 9, 000 -9 -9, 000 16ZJ,-422 

203l -999 . 000 523,495 -9 . 000 -9, 000 -9. 000 .,, , 456 l ◄ 3312 -9 . 000 1160-4 . 301 

2032 -999 .000 - 9 ,000 -• , 000 -9, 000 - 9. 000 32363328 - 9 .ooo - 9 - 9. 000 1333!1 . 070 

2033 -999. 000 - 9 ,000 -9. 000 -9. 000 -9,000 - 9 -9, 000 -9 -9 ,000 -9.000 

203: - 99'i', 000 -9. 000 -9, 000 -9 , 000 -9 ,000 -9 - 9 ,000 -9 -9 , 000 _,. 000 

2036 - 999. 000 518,325 -9, 000 62521,332 570,710 727 . 568 -9 30•8. 000 30331.773 

• ID SUN! RVHIOEXP TPAS1R:VN TV"lF'VEH TVN1FUEL REV10SUB RVH lPOP TYP'll"NT RVt11ACC f;:[VlOEXP 

• 
V 

• 
R 

2037 • 999,000 - 9 , 000 -9, 000 -9 , 000 -9, 000 -9 - 9, 000 ·9 - 9, 000 -9, 000 
2038 -999. 000 3:5J. ,e• -9, 000 38218, 4-41 366,460 -9 J6, 866 ◄ 9863 1376 ,68Z 10707. 68◄ 
2039 -999 , 000 261,385 -9. 000 2::i805, 000 303, "1:50 3123 12 , 64 2 37535 l 2 26 , 826 107!>? , 453 
204:0 - 999, 000 -9, 000 -9 , 000 ~s2,7.141 327.310 1967 -9. 000 4 911 l -9 ,000 1 1273,1 17 
20'6 -999 .ooo J◄ l, 761 -9 . 000 30093,'18 269. 90? 3359 23,990 "'"'110 13•5 - 343 10988. 605 
2047 ·999. 000 -9, 000 -9, 000 -9 ,000 -9 , 000 -9 - 9, 000 -• -9, 000 -9. 000 
20◄ 8 -999, 000 391,461 - 9, 000 ◄ 3272,125 ◄36,900 ••1 799. 307 65938 1673. 750 1 O.?l '9. 984 
2049 -999,000 589. 386 100,577 - 9.000 555,868 678 l. 851 81380 1428,762 10769,0◄ 7 

~050 -999 , 0 00 493,'36 - 9, 000 39070 , 570 173,611 978 2 , 368 109398 J8J7, 602 11083,16◄ 
2051 -999 ,000 528. 355 -9. 000 - 9 , 000 497,320 372 2 , 46J 92170 2236. 000 10071 .371 
205~ -999, 000 - 9,000 -9. 000 42408,887 424,037 1278 -9.000 95•20 -9 .000 102'6,203 
2056 - 999, 000 -9 ,000 - 9, 000 -9, 000 -9, 000 2755 -9, 000 -9 -9.000 9942. 699 
205B -999 . 000 311. ◄ 13 -9 . 000 88060, 813 498, 137 ◄570 11,669 121646 2◄56,156 9?16 , 766 
2061 -999. 000 -9 . 000 - 9, 000 -9, 000 - 9, 000 566 -9, 000 ·9 -9 .ooo 102 08,906 
2063 - 999 , 000 •9,000 -•. 000 -9, 000 -9. 000 .,. -9. 000 -9 -9 • 000 10675. 730 
2064 - 999,000 •61, 510 137. 4,4 ·9. 000 -9, 000 7'1 . 905 -42'553 1596, ◄ 00 997◄• 590 
206~ -999, 000 5 10,792 -9, 000 7563• ,000 570.371 222 16 • 107 -9 ;!990, 002 999, , 914 
2069 -999,000 -9, 000 -9. 000 -9 , 000 -9 ,00 0 259 -9. 000 - 9 - 9, 000 10238.9B8 
2070 - 999 , 000 • 9,000 -9, 000 -9 . ooo - 9, 000 338 -9 , 000 -9 -9, 000 10315,793 
20?1 -999. 000 -9, 000 -9. 000 -9, 000 - 9 , 000 -• - 9 ,000 -9 -9. 000- - 9 .000 
2074 - 999, 000 -455 ,973 320 - 661 - 9. 000 410, 7ZO ◄◄ 92 3. 529 980'5? 1217.021 1036S,;:46 
3003 ·999.000 596 , 7'1 1 15, 150 - 9, 0 00 1019,001 671 250.361 856~7 1162.572 10000.03:; 
3 0 0.C - 999. 000 ◄ 98,-415 -9. 000 2968◄ ,480 450.13:! 53• 622 , 807 90916 811 , 049 9972 •• 57 
3011 -999,000 336,339 -9, 000 20304 ,867 359, :240 179 4 35,479 58377 726,939 10363, 1:ii2 
J016 -999, 000 -9 , 000 41. 667 - 9. 000 -9. 000 263 14 .002 -9 -9 , 000 11313.3?'5 
3017 - 999,000 1233,283 38 .. ,61 '5 -9 .ooo -9.000 115 8,401 -9 - 9,000 11502. 734 
3021 -999.000 -9, 000 -9 . 000 -9. 000 -9, 000 1109 -9 .ooo -9 -9 . 000 10105,238 
3028 - 999 . 000 - 9,000 -9, 000 -9. 000 -9. 000 523 -9 , 000 -9 -9.000 9391,961 
400 ~ - 999.000 659,713 -9 . 000 2?Sl 1, '586 538, 3'5.1 , .. 997,640 72531 2891. 200 10000.600 
.-009 - 999 , 000 ◄ 9 ,281 _,, 000 2816,667 38,978 ., 0 25, 4'57 3900 89, 30◄ :294◄ ,296 
.-010 -999.000 - 9, 000 - 9. 000 • 9. 000 -9 . 000 386 -9, 000 - 9 -9. 000 10037 , 2-<ti6 
4011 - 999, 000 !.27, 03:J - 9 . 000 37353,332 ◄28, ◄62 527 365 , 101 149413 2628,000 9 179, 32 .. 
4014 - 999 . 000 ~:!1, 122 -9, 000 -9. 000 504,09'4 )914 I 16 ,l 98 s2•00 1938.182 6140, 1-41 
40 1 ~ -999 , 000 414,43, -• . 000 40599 ,000 406,213 ". 241,0◄ 0 ,~958 1762, 000 10-460, 688 
401 7 • 9'99, 000 467,861 ~9, ooo -44964, ~J9 J68,13~ 538 739. 886 '924~7 922.188 10011 , 86? 
.-o;.iob -99"J ,000 732,447 - 9,000 ~9, 000 )072,04~ 6=..3 )fl 4. 6::?9 ,e~92 2'57◄ .000 5)7? ,3'95 
4030 -,9, .ooo 44e. ,oJ -9. 000 J 43~ 1. b:.'t, 331 . .,.,:. 4:0 7 , :n. aoa 88664 46~. 76~ 9Y99 , 7:!7 
.- 032 · 9Yt . 000 ?:?l , ◄ 69 140,:143 -9, 000 764,l2J 08 767. 5:;!l l 10783 1281,159 lOlOJ.48 ~ 
403~ - '9'99 ,000 - '9 ,000 -9. 000 _ , . 0 00 - 9. 00() .,. -9, 000 - 9 - 9, 000 l 00◄ 9. 863 
4039 -999, 000 ~6!,, 2 8 7 - 9 • 000 -t;i .ooo 3~41, J 40 ,o. 398 ,4 3.fl BJ:i71 1 060 , 688 10882,406 
.-o◄ J - 999 , 000 ~29,JBB - 9,000 ◄ 2106 , 578 .fl05.7Be 763 36~, ◄ 70 68700 1 OJ~. 428 l 0299, ◄88 
40 ◄ 4 _,,,,. 000 1~!:i.9'05 - 9, 000 8703, 158 BJ, 86 l l Z5◄ 132.074 18951 181,743 10271,63? 
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• ID fi Ut\l RVH 10[ XP tPA&lRUN TVnIPVl H 
R 

rvN1rucL RCVJOSUB RVHlf'O,. TVNINHT 11:VHl At t R[VlOCXf' 

V 

• • 
5 001 -9,,. 000 640 . 972 -9.000 33943 .ooo 572-503 473 447.,UJ 11 631♦ 1525. 7'0 10222,063 
500 2 -999 ,000 73 7 .061 -9. 000 63317-645 531,963 516 591.673 l 53771 1697, ~11 10377. 348 
:5003 -999, 000 733,999 -9,000 29503 . 256 530. 351 234 802 . 260 14'483"' 114~, ?63 035-094 
5004 -999. 000 - 9,000 -9, 000 -9, 000 -9 • 000 35◄ -9 . 000 - 9 -9 • 000 10003.348 5005 -999 .ooo -9.000 -9,000 31382 -824 381. 112 668 1493.509 113628 10,,.1,1 -, .ooo 
5007 -999.000 532.855 -9 .ooo 111750,250 806,44 1 239 170.637 52667 814,069 10000.000 
5010 -9419, 000 

101, '"' 
_ , ,000 - 9. 000 89.027 571 92,068 28415 128.133 10076,297 

5013 -999,000 _ , ,000 -9, 000 ·• . ooo -9 • 000 207 -•· 000 -9 _, • 000 I 0000, 000 
501 7 -999, 000 111.363 -9 . 000 32941,211 40,, 438 955 121.899 51765 :liB0,667 1 2'07 . 723 
501 8 - 999, 000 · 9 .ooo _., ,000 - 9, 000 -• • 000 300 _,, 000 -• .. ,.ooo 10518.270 
5019 -999, 000 743,02◄ -9,000 -9-000 2100 .,21 365 32.749 282620 1497.600 10413.094 
50~0 -999, 000 ... ,.ooo -9 • 000 ·•. 000 · 9,000 272 - 9,000 - 9 -t.ooo 10438,648 
:5021 ·999. 000 ◄ 02, 548 -9, 000 466 70,000 ::l•U,162 655 144, 1:S◄ 62227 1369. 333 10168,547 
~0~3 -999,000 ... ,.ooo - 9 ,000 ·9, 000 -9 • 000 •86 -9 . 000 -9 .. ,.ooo ,s:s, ,,14 
!';01 4 - 999 . 000 21,476 -9. 000 1797. 19:S 27.1 4 $ 136 17,353 3659 66,641 U 230 .6'1 5 026 - 999.000 •9.000 -9 .ooo _, . 000 -,.ooo ·9 - , .ooo _, _,, 000 - , ,000 
5 033 -999. 000 288-~47 -9. 000 3904,. 055 4~4. 359 268 125, 000 '2807 828. 915 10047.813 
~03 4 .. ,, 9,000 4:i!i. 5'56 169,89• . , • 000 554,9 4 2 25• 4 12,971 94043 1111, 196 1 020,, 46t 
~OJ~ -999.000 !S69,90J - 9. 0 00 37588. 570 ... ,2.,,1 2 12 702,643 110555 763, '286 1 i ••2. 2e, 
~037 - 999,000 ... , • 000 • 9. 000 -9, 000 ·9 • 000 152 . , • 000 -, _,, 000 10?07,242 
5 0 41 - 999,000 509. 120 - 9.000 ·9. 000 _, ,000 176 47S,S1S 60783 913,714 ,, ••. 914 
:5043 -999.000 820,052 171.800 - 9. 000 -9. 000 877 427,01 9 121109 2028,001 10162,tU 
'50o\4 ·999 • 000 :594, 68, -9 .ooo 37221 • 0,. 417,684 684 829-011 117867 715,249 10214. 1 33 
'504 7 -999 • 000 67• .901 103.199 ·9, 000 91 2.610 354 855.776 1316'6 1079. 709 10040. 695 
5050 ·999. 000 - 9. 000 -9 . 000 -9 • 000 -9. 000 1475 -9 • 000 -9 .. 9, 000 10474,223 
5051 -999. 000 -t.ooo - 9, 000 -9, 000 -9.000 327 -9.000 -9 -9.000 10683.055 
50~3 -,,,.ooo 880.170 - ,.ooo 46866, 85S 831,984 3•o 616,997 82017 1848,899 10000,000 
::;0 55 -99'9, 000 3 2•. 7 •8 -9, 000 32552, 000 524. 299 329 1',681 81380 507 . 000 t999.tll 
::i06 0 -999, 000 47 7 . :S:57 - 9.000 4?77'5, 762 440,74:S 374 1203 , 979 I 2032• 1015,967 11877. 246 
5 063 -999. 000 586. 308 217,450 -9. 000 4 919, 363 339 267 ,906 154960 .. , ,000 10019,910 
5 065 · 999.000 :553 , 225 - 9. 000 - 9 .ooo 1665, 680 1 4 6 25. 895 49504 -9 .ooo 11583.473 
5073 -999, 000 -9.000 -,. 000 - 9, 000 - 9. 000 101497 -9.000 - 9 _, .ooo 9916,117 
507$ -999 . 000 -• . 000 _, . 000 •9,000 _,, 000 161 -9.000 _, 

- 9. 000 fH6, 340 
507 7 -999, 000 .. , .coo - 9 ,000 ·9 . 000 _,, 000 387 -9 . 000 - 9 -9.000 l0'12,945 
5086 -999, 000 I 1~ .900 -9.000 10003,332 96, • 33 573 11. ,.9, 17733 312. 210 10039.076 
5090 -999 ,000 657. 789 81,915 -9, 000 868.576 130 314,952 33800 2221 ,BU 1048 ... J~, 
$091 -999.000 _, ,000 -9,000 - 9. 000 - 9 ,000 857 -'9,000 _, 

-9 .ooo 10084.JO, 
600S -999, 000 • ot,981 28.980 - •. 000 483,236 580•5 102,665 163091 1~27, 067 10 .. , 1.,22 
•001 - 999, 000 , 01, 824 - 9, 000 l-41~ 4.543 372,797 569 300, 11, 105460 1020.,2, 10196,618 
6009 -'999. 000 I 00, 801 - 9,000 9889 . 1,0 138.771 1378 239, 2,, ,,,o 230. 082 101l4 , 5 J2 
6010 -999,000 8 ~) .043 - ', 000 -4061!.000 395'. ,n 287 535,465 121211 1?47,,52 10 .. , • • 124 
6011 -999 , 000 . , .ooo ... , ,000 _, . 000 -t ,000 ·• -9, 000 - 9 -• .ooo ... 9 .ooo 

& ID SUNl 
R 

RVHlOEXP lP!li$1RVH lUNilP"VEH TVNI r utL REU106UI RVHlPOP TVIUNHT R VHlACC lt[VIOCXP 

V 

• 
R 

6014 -999. 000 99,083 - 9. 000 -9, 000 - 9. 000 739 36. 559 7126 384,800 10358.531 601 8 - 999, 000 -9 , 000 -9. 000 - 9 , 000 -9. 000 310 _, ,000 -9 _,, 000 1004:5,660 6021 -999,000 559. 980 -,.ooo 5744 4, , 1 72 433, 5 6 ~ 8757 76,562 13481 8 566. 400 11337,004 6022 - 999 ,000 6':3,37J - ,.ooo 38290. 906 388 • 573 919 437,740 68303 1560. 000 10071 ,406 60:!3 - 999, 000 1003.815 ZJ7 .43l - 9 . ooo -9.000 326 3◄7.609 -9 3835,001 12136,023 6026 -999. 000 738,129 -9.000 ·9. 000 1254.491 491 549,.71 65686 2163.653 10000.000 6029 - 999, 000 ◄ 4, ..... , -9, 000 48932.000 395,339 ◄ I 4 65 . 045 62913 601. 500 16464 ,633 6030 ·999.000 _ , ,000 _, . 000 -9 .ooo -9 . ooo 700 -9,000 -9 -9,000 12975 .246 6 032 -999 • 000 379.426 -9.000 3~87:!.51 2 357. 025 1275 1385.70 4 4020 798 , 029 10377.684 6035 -999, 000 679,366 -9 . 000 -9, 000 1063. 794 1118 203.. 600 102626 2837. 715 ,, .. a.44, 603? ·999.000 230. 647 · 9. 000 1 :60AI, 79? 196 • 263 329 67,560 -9 308 • 286 10080.16• 6038 - 999 ,000 919,842 - 9, 000 37665 .3J2 326. 050 472 585, ~51 112996 _,, 000 10000.000 7003 -999, 000 Z:23 . 5J:5 - 9 .ooo 60493, 332 1110,853 123 6 . 2. 105 4 1180 155~. 186 10658.'18 7 0 07 -999. 000 :04 3 , 0 16 :599 . 113 .. 9,000 -9 , 000 30 13. 217 3'152 884 .ooo 23111 ,-402 7008 - 99'9, 000 _,, 000 .,. 000 ·9. 000 - t, 000 541 _,. 000 -9 -9, 000 101 93,398 701 3 -9'99,0 00 - 9, 000 · 'L 000 3 1~00,000 ,,2.012 l41 - •, 000 10<4000 - , .ooo 10101 ... ,, 0001• -9'9'9,000 <4:»8, '921 ,,e.113 •9 . 000 . , • 000 " 1,~,.,1J -, 1209, O•l 12:1,, •• ,, 8 00~ _,,, . 000 11 '. 991 - •, 000 ·9 .ooo - 9, 000 54 7 102. 1,a -• 174t .ooo I 001,. 668 8 0C.3 -999,000 ~7 1, 938 -9 . 000 -9, 000 · f , 000 416 212.,, .. - 9 164~.0'1 .,.,. .... 8006 -'99'9 . 000 J19.~1J - , • 000 4~eo,.~23 <423 , 57':i 1 , .. , 1371 ,8:»6 112s, •67 ,J29 1207l,2l4 1!11007 - 9 99. 000 b:ll.360 - , , 000 46360, 303 Uf6,li46 48, ~42,'J04 101993 114 J, , 05 10000 .ooo 9003 - 999,000 • 9, 000 · 9, 000 - ~, 000 - 9,000 2627 - 9,000 -• - 9,000 , ,2, .~1:, t oo, -99'9 , 000 5lt,:'~l l 11, 9:!7' - 9. 000 302,638 31& 2 326, 5 27 _, 
ll9J,66 7 11152.262 '9007 -999. 000 .. ,.ooo -9 . 000 - • . 000 -9 ,000 230 - 9,000 - 9 -f.000 10000.000 9010 - 999. 000 J:57, 217 -9. 000 7'237~. 313 550. 962 301 1 . 0 45 -9 839,800 10013,96!1 901 :i -999, 000 _, , 000 .. , , 000 3 7972.840 329. 384 ◄56 507,326 31111 797-151 -9 ,000 9017 ·9H.000 :iJ1, 5 !10 193,876 _.,. 000 978. 254 15, .. 4,&. =507 - 9 30 .. 4, 364 1U07,113 90~ 2 - 999, 000 .. , , 000 -9 . 000 _., .ooo 1 771.089 1 15 -9,000 136500 - 9, 000 10320. 234 9o~ , -999.000 4 1 7 ,053 - 9. 000 6024:!, 000 381 , 194 230 1071 ,239 90792 891,570 11712,762 9028 -999 ,000 556. 398 -9 .ooo 4687'9, 730 518. 700 222 17.948 119186 3~7 4 ,1J5 100,0.523 ,o~, ·999.000 ·9 .ooo -9, 000 -9 ,000 -9.000 -9 -9,000 -, -9 . 000 -9,000 •033 -999, 000 44<4 ' zoo - , , 000 54746, 066 4 26 ,41 9 366 948 , OZ? 105922 12•0.370 10016 ,465 9o•3 -999. 000 27 .. , 9?6 -• . 000 1080:56,00 1185.891 -9 1,961 108056 2047. 500 8237 . 332 ,. 156 ., 25 63 93 143 101 90 93 143 4104,87 ft 486, 86924 202, .. 8101 391 l •L 966 684 .67923 228162.24 389-14529 85 792,21 14•0. :?2B4 10375.126 :405,9 ~ " ~13,94838 1 1'9 .9<4882 1896() . 5:54 788. 32055 :!706219 . 5 432,31464 47:586, 09 888,:!1673 2652.6366 

" J ft 1 ?, :! 1 7 28. 986 1 797. 1 t J 27 , 14:l 30 .279 3659 66,041 1623, 422 " 90 4 3 " l ~lJ.~83 ~99 ,U3 10 80~6.00 ◄ 919.J6J 3 2 )63328 :.?J26, 527 28:26:?0 441:5,270 30331, 773 
V 1~ 6 0 ., z, •3 93 143 101 90 93 143 4104,8 7 " 486,86924 :?0:? ,48 101 391)4,906 684.67923 228162,24 389. 14529 8:5192 , 21 1440, 228 4 10375 -1 26 

240~.,4 " 213,f48J8 129.9•8&2 18 96-0, 554 788. 32055 2706219 • 5 •32,3146-4 47586,09 888, 21673 2652 . 6 366 

" 3 " 17,217 :ia.986 17f 7. 1 9 3 2 7. 1 45 30 ,27' 3659 66,641 1623-•:2 
9 043 1 233.283 $ 9 9. 113 1080$ 6 , 00 4 91 f, 363 32363128 2326. 527 282620 441 5,270 30131 , 7 l 
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APPENDIX G 

TRANSIT PROPERTIES GROUPED INTO CLASSES BY ASUM 1 Z- SCORES 

Notes: See Appendix F. 
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• lO ASUl'\I 

• RVHl TWO 1f'AtilRVH tVt-OPVCH TV"1'"UEL 17c(V I OBUB iJtVH I f'Cf' fl>VUU"HJ , vN 111cc RtVIOlXP' 

• 
V 

• 
~ 

900◄ 6,893 7◄ :s. :rno 3256. 7S7 3664 , 762 396.995 254 ◄36.888 4 , 773 37'9'97.145 13768,277 1008 S ,l12 6-43,923 3703, 125 :?351,89:5 5012,8◄ 4 JU 647,083 3,558 15957, 367 5087 ◄• 290 931,929 3448, 236 10850,-441 2849, 600 •833, 555 -9 3,950 3,333 11,o,.2as 10000, 027 9002 3,912 536,466 5621 . 941 3574.O6~ 379, 22:! •58 2707. 529 I . 538 11?51.695 10101 , 28'9 5008 3,255 618 , 331 5140,000 3383 , 9•8 51,.016 12 10 12,5.551 2,699 11019 , n9 10002, 633 901 J J. 140 376.~07 JOH1 , 967 4181, :!97 -9 . 000 Bl 722,379 ,68◄ 19,01.111 20804, 809 4007 l, 070 971,657 211193.514 3080,316 376,115 546 770.079 J, ◄55 27269 , 230 100<42-14 8 7 2 , 959 543 , 142 2365, 326 4 613,438 ••8 . 199 17801 162::i , 105 1, ◄97 20◄'58, 465 9856 • 941 3013 2. 886 799.141 410:1.473 2"B2-159 463,Sll 695 999,572 J,500 15170, 707 10102 , 703 4022 2 , 78◄ 384. 789 3773.890 2917,073 346 . 731 279 1698 , 190 1 .286 31727, 703 8 2. 361 - 9, 000 3173,998 122,,.1,9 
JJOJ,401 "'11.0"'5 1902 I 553,457 2 , ◄ Jt 14507, 656 -9 ,,000 5028 2,280 960 , 416 2754, 787 3131, 143 504 ,4J2 97 7t'J.100 -9 . 000 20137. 42~ 4036 2,231 1066, 480 2989, 368 3575, 000 11756. 4 38 

403,789 775 697. 332 1,455 29504 , 352 101,,. ,u1 4023 2,200 1121.724 396◄ .. 5Z5 J :828, 190 374 . 359 369 521 .560 l.556 22373, 000 9993,273 2060 2,086 698,042 2258,613 5'9~2, 469 •Ul.379 ... 1022,930 t.1'7 14663, 480 9e, ... 070 2,076 44 7 ,348 J:597, 095 3046, 488 436,147 56 3 1480,401 2,143 11323 , 832 Ill SI ,023 202~ ::.>,060 677,87 7 4022, 763 J:l,16,377 352. 325 2906 11, ◄03 2,865 JJ◄ 02. 35, 10832,387 
V 17 17 16 17 17 16 16 17 16 " 3903 . 06 17 16 3,16436 720,57201 3511 ,0223 3!i:26, -4482 1005,33-41 17•6 •• 8 ,.6, 26552 2,37304 20791 , 480 11476 , 381 s 2997, 39 1. 30904 237 . 41269 909,16514 82(). 5 ◄ 691 153•.3740 •JJ0.55 675,27345 1, 13506 8295 , 2817 2779,5107 " I 2,060 376,507 2258.613 2351 ,895 3•6-731 83 l,950 ,68◄ " 9013 11323,832 9856 , 941 6,893 1121, 724 5621,9◄ 1 5~52.469 5012,8 .. 17801 2707,529 ,.1n 37997 , 145 2010• ,809 

• ID ASlJN J RYHITWG TPAS I RYH TYHl PVEH 
8 

TYH1 run REV!OtiUe RVHIPOP rVEHINHT 1VIIIACC REUIOEXP 

R 
V 

i 

5006 2 ,050 1046,1)4 2353, 67' ◄ 229,332 4'51. 976 450 71 s-.2,, 2,442 13623, 324 ••l?.O~ l 
:!040 2, 0J7 655 ,l 14 1678, 464 23~3-891 10]2.3~4 8748 12 .J,ii 2 , ,1, 48052 ,586 12161,270 
•006 1 • 9~6 1060,330 ;;?161, 592 3813, 333 1ee.,ae 53, 7 '93 , 124 1, lll 29626 .12, 10000 ,000 

2 1 • 917 661.)71 2490, 909 31~!, :5-49 428 . 9◄0 '87 809. !598 2,296 264,84 , 66◄ 12155,539 
9020 1. 83~ 61~ 0 60:5 :li:!'2,073 33:59,064 524,704 339 1167. 229 2,938 20085,6'1 122e,.1e8 
6001 1 . 7?:5 1465,847 1l41J,J58 3137.333 894. 627 231 4J7 ,666 -9 , 000 17500, 262 10009,883 
3018 1, 6:08 782,700 2752 , 005 2950,133 590. 215 5•8 70B, 746 2,857 22◄◄3 . 871 1 0359.926 
3024 I, 589 689,184 900,827 3?70, 000 388,277 618 897,'82 2 , 532 3153 1, 922 10027 , 707 
5022 1.565 782,377 752,639 2712,~65 475,.83 238 94:5, 359 l,778 12159,531 12537 , 160 
41008 l . 549 869,090 3069, 808 3338 , 66? 496,538 6•9 931,621 2 .053 16276, 672 105'4 ,926 
9008 1,502 658,579 6600, 266 3089,618 369,491 1225 32,266 3,560 833 7 , 809 1 0797, 969 
6002 1,470 866,993 3850,61' 36-40, 000 356,832 320 794,256 2,210 1 :!166 , 563 10076 , 605 
603 4 1, 46◄ -9, 000 462,667 3900,000 2089,698 1404 512,256 1,600 25771 , 1'9 10000,000 
4024 1 . 445 1087, 982 1992.529 3•79 . 543 435,901 1000 553,860 1 ,522 27863 ,590 10635, 320 
6003 1. ◄ 2!1 770,723 2421, 302 •012.000 491,213 267 371,638 ,929 13◄17. ,u, 16027, 563 
3010 1 , 423 568,211 3633 , 333 3068, 000 440,666 •66 386,227 1,852 ◄3973,934 10021 . ◄ 18 
6016 1,416 1094,473 3163,307 3532,000 341,890 418 394,637 1. 625 7626, 664 1 3765.066 
4034 1, -407 585,563 3987,500 3980.861 339. 281 699 1364 , 313 1.56-41 12064 ,898 100~5.078 
3008 l , 384 931,440 300◄, 7•'11◄ ◄ 2~9.473 • 19.285 598 11'5,082 l ,357 7869,941 10136,'38 
1006 I ,372 ·9,000 2969, 2!i3 2523 , 068 420,314 207 1335 . 188 2,?04 1-41578,375 10828, 980 
903!i l, 350 668.~27 904,445 J~◄~, 45◄ 510, 23• 395 306.066 5 , 366 11723,637 10097. 141 
3026 1. 293 84-41 . 908 25-417, 431 417 -4 . 180 -9.000 3•5 690,857 1,571 19227,762 10181 ,848 
1041 1,269 '5:53, 366 ~044 . 722 2728, 000 1 180 , 656 6•0 85,869 5,200 ... ,.ooo 9498,332 
3009 1.:a, 1312, 4 ◄ 2 292-4 . 95◄ 3464. 500 71 ~. -454 5392 27~. 460 2,000 10972, 000 10214,031 
4025 1 , 223 891. 555 3221,080 3862,300 537,032 1876 ,17.406 1,481 137'4◄, 95? 1001,.54 3 
3007 1. :-16 9 ◄6,.26 1782.470 3837,2◄ 1 ◄55,137 ,., 666,679 I. 933 lllO◄ . 12~ 1022:1. ~04 
'iOJO 1,193 751,875 1621,500 4425,590 646 , 13.11 231 321 , ,Jo 1,691 J 04.4J, 3◄ 4 102.lif, 434 
701 ~ 1, 159 -9, 000 20:;1. ,o◄ 33~~ , :,39 -4) 7,074 <39 460,107 3. :S:!? 11,99 , 6::!'9 ~• .ooo 
~027 1, 125 4~9. 035 5!,6:S, 7) J :•!. .. 8, 190 390. 3!19 l 6!i 1046,484 2. 3~6 7C23.984 1234,5 . 121 
3001 l, 079 ?3?,73~ :,334,531 3510 .456 490.083 62B 120:L521 l, 9J2 1970!,,473 9383, 770 
901 ◄ J. 043 ~2:5, 40~ 80J!,, 742 2982,461 476 , ◄ 08 ,., 409 ,106 -9 . 000 1~021.n, 10815 , 180 
7012 l. 010 077,873 2736 , 603 2350, B33 4:59. 23:S ., 8 558,283 4.000 18570,12 1 10!..'27,637 
301 ~ , 99◄ 879,640 2274. 079 JJ'i0 ,000 677,346 569 880,4t4 1, 36B 222•2, 270 10258. 83:2 
3034 , 981 380 , 6::i4 5905 , 629 2737, 437 366,710 1059 1218,679 2. 429 11182 , 227 9907.141 

V 34 3• JI 34 34 33 3• J• 32 33 33 
4'664, 1 2 l, 42382 790,67i72 2779,9217 33n.5385 566. 6 .. 037 910,9' 686, 7958• 2 , 39•61 19167,1~0 107411.639 
2460,78 . 2959◄ 259,46◄ 12 1685. 6886 566 .. 16806 334,25063 16•0 . 78 l?0,079 .. l • 07:220 ,1.0,4998 1375, 579• 

" . 981 225,405 462,66? 2350,B33 JJ9 , 261 207 12.366 , 929 7o2l, 96• 9383. 770 

" 9035 :! . 050 1465 , 847 8035 , 742 -442:S .590 2089,698 8 748 1364,313 5,366 480~2, 586 16027, 563 
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ID ASUNl RVH1 TWO TPIIISlRVH TVHlPV[H lVHlFUEL R£v1osua RVI-HPOP PV[H 1 HHT TVN1ACC R[Vl O('XP 

R 
y 

• R 

4012 • 9!,6 8~~.0JI -;! -:"]O , 417 J,-1,.,00 404. 314 •4? 930,87J :- • J::>,J 140Jf,U't I 0000.000 301, • 9~l ?26 ,l tO 3029. J~t J099, 200 398 . 045 "3 o,3 . 2"'' ~ , 666 2 11 Je. J01 1003~.U!, 900:. , 9 1 7 896.072 l 576 • 941 3631,JJJ 605.4)9 19? 36-41,673 2,000 274 9','. :uo 10433. 3?9 
◄004 ,8·4l '36,330 5423,:i,43 2e,1.eJ, 389.899 582 725,879 2. 138 15:i.◄,. o~o 10~0~. 1:e 
◄003 -839 597,397 ◄$48.l B8 3146,000 373 • ~85 148 1 o, .. , 002 2, o ... J 0890. 488 1 o,u,. 887 9018 .82< 666 . 235 3339 . 926 3299, lll 502 .. 611 ••• ,,41, 786 '2,250 16237,391 l136t,76c 9041 , 688 6:51,104 4041,273 4758,000 <1137 -293 411, 10, 9!>, 1.BJB 20550, 000 9862, 0-43 4021 ,1)50 242,350 8351, 180 943,428 4028, 469 ·9 86-31 3 1.400 1 7636,207 8416,883 3014 ,643 591 .41 l 933,620 2406, 492 395 .. 70"4 686 576,911 2,542 48467, 004 10000. 004 •0:!'9 , 569 682, l?8 ~751,6:59 4411,8•8 487 , 635 290 612, 68:5 1, :530 1830~.29? I 0000. 000 7002 -528 ?07 . 972 2791, 971 2953. 532 415,715 526 858.602 2,601 86U .. 000 11712,063 8005 , 519 850,056 1958,50"4 J821.0J7 519,991 l?6 482. 248 2.~50 15632, 758 10504.918 7001 ,398 95<. 506 :163,759 31''1, 314 SI0,026 505 827 , 56< 2,555 8506, .. ,, 9871 .840 5066 ,383 216,288 7903,152 3Z56. 983 329, ?87 1142 1005, 990 1, 43!, 9349,,90 ,,,~ .801 :;030 ,356 •9 ,000 3J89. 953 J9l2.000 · 9 ,000 226 564,564 I, 857 11$10,809 -9, 000 600? • J!iJ 731,975 3•94, 4 71 3013,636 37:!, 797 569 300.11? J.oee 15103.~20 10196.688 JO~!i • 3 1 8 683 , 29? 469!$. 23.4 JS! 6,933 374,497 58? 502,417 1. 531 17078,:'.185 10213,086 JOOS ,27, 526,003 3933. J33 3590, 476 429, 956 665 583 .1)06 2,000 19071,637 1 0040. 309 4042 , 238 $10 . 5?0 3270, 186 2283, 97. 421,374 1070 :,51 .587 -9, 000 35131, 723 10000 .ooo !1057 , 183 ?17,350 Z507, 126 3533,920 616 ,871 181 323. $84 •9 ,000 9089 -98< 12524, 609 502~ , 126 639,060 24:S,,603 23!,9. 500 484,805 489 1273 .01 J J, 077 8302, 906 10025,211 3019 • 004 25?,88? 6J88,86? 3 702, 8:!9 321,275 ... 872,385 1 , 23 2 8976, 5?8 10763,:539 6012 ·-029 1010,392 2350, 000 2228, 571 620,702 344 262,SJI l, 7!i0 22?80, 953 11903,891 :.015 - , 07:? 262,650 8032, 828 i948,031 371,442 1:506 703 ,104 1 .:,12 6169.004 10820,602 9021 ·, 078 297. ~96 6942 .160 3?24,398 406,429 ,., 6-39, ◄ 72 1,456 7261.027 10206,Z81 2018 -,0?9 558,213 3511. 151 2:s:3. ,12 37&, .cio? 613 '17. J J ~ 2,700 14260, o,o 100'1'4,965 9009 • -096 ?00,139 JJ68. 536 2756. 295 ·9 ,000 2t8 1~0 - 613 J .034 ~ 9. 000 10199,9) ◄ 

27 27 26 2? 2? 25 26 2? 2 5 26 2• • 5389.67 .4150'5 624.17125 3912.2:;11 3 162, 0946 583.88?1? 578-10 609, :l,9.85 2,11363 16•28,215 103?0 .•6? s 2236, 99 . 34804 218,36??1 2024. ~:569 )63, 12935 722. 4 9464 302 ,01 306, S:5566 , 56450 9316,4063 797, 95792 • 201& - ,096 216,286 933,620 9◄3,428 3n .275 181 10, 9!19 l, Z3 2 6169,00AI 8416,883 9041 .9,t. 1010,392 8351, 180 4 758,000 4028, ◄ 69 1506 1273.013 3. 088 48467 . 004 1 Z52• , 60t 

A ID A'SUtU RUHi lWG TPAS 1RUH TVH1PVEH TVNlf'UEL REYIOSUI RVH.1POP PV[H.UOH TVtt1ACC REV 10C XP 

• 
R 

• • 

30Z2 ·, 15f J?0 , 036 Al073 ,062 ]Ji,J,:,93 36.5,21/7 ••• 1397.'517 I, 788 6345, ,ee 9996, o,, 
3006 -.z,3 603,?J< 3201,'Hl 2997,'l<CIO 3 ~ 7,815 18 ◄ 6. 112$ ,601 2, ~27 8170. 4.flil 1 ooo~. '"' 903' ·, 304 752. 907 371 7,285 3264 ,857 •22. 776 ... 5,367 2. 333 20219, 035 9962. 49 2 
4040 ·,343 682,986 952,395 288~.161 364. 157 , .. 844. 435 1-802 31553,930 10020.1:9 
9023 ·, 373 602,680 3434,14!i 3601, 752 40,.e,1 31)? :i0.20~ 2,951 10096, 160 1092◄, 207 
9036 •• 453 -9,000 3068, 568 4069, 255 4]!.3.96 7 20, 91,718 1 ,8:5:5 1713~.,'56 .. 9, 000 
3030 ·,477 241.049 5 124,188 2743, 438 350,471 811 1414,4 93 1,684 10002. :,94 9901,613 
1016 ·, 513 717,711 3103,139 2635,41~4 .. 69 .146 549 1087,814 l.760 5814,172 1 to•e.441 
50~9 - , 516 4?2.705 4092 ,858 2577 ,059 411,005 353 626,780 2,429 12'587,898 11142, 4,,J 
1)0J3 • ,519 806,915 2450, 897 2801,500 505.044 4 53 547,0'58 2,353 14096. 797 10234,6'91 
105'5 - ,531 645,531 141 J ,693 3070,476 -426,118 9J3 925-5JO 2, 482 1527Z,441 1 0008, ~23 

12 . ,51)9 :J77.62l 2~11 , 7;;?9 3550, 057 805.t:,1 I SJ 860. 392 1,6'57 2295J. 492 8813, 605 
4038 - , 608 1049,924 684,099 4076,800 3~6 ,013 74~ 367,01 7 I ,579 J :i661, 1 :?1 1014:i, 715 
3002 ·,613 711. 204 1,1 • • 005 JJ69, 052 576. 585 • 51 381,912 I, ?2? 24393, I 99 9912, 1,'9 
2002 ., 621 648. sa, 3050,476 2804 . 043 362,559 986 1043.900 2, 11:; 11652,195 9534, ,,,. 
600◄ - ,664 554,841 389? ,8?5 2501). 587 370,571 l JI 0 638,131 2 . ?52 9768. 5•8 10558 , 641 
5011 ·-720 681,981 3137 . J27 2447,421 408,468 16 2 620 . 9 .. 6 i ,621 324Z. 353 12197 . 270 
9011' -.a. 425,581 3 106,890 314 l, 163 4~8-604 260 ?73 ,0~ ? 2, 0 ◄ 3 19903. S55 9 420,535 
201 J - , 106 All96,677 4369, 039 3041,312 376,8)4 838 812 .086 z.ooo 6939, 168 ••11.246 
200? -,870 450,47~ 302,.532 3612,5411111 4~~. 735 e,o 46,873 1,426 32800, 109 10li.7 .~00 
5084 -,90$ 58~. 607 1BJ7,o,t 2502, 500 569,643 15'9 8, All34 :2 ,667 :27370 , 086 l1•70,7A16 
9032 -1, 023 585. 907 2789 ,046 7815,636 387 .607 362 42♦ .i.,1 2,043 20529, Al l8 1065:', 570 
7014 -1 .o~, 640,130 3071,721 2198,182 414,442 587 366. 064 4,000 1313, 7 55 10934 , 613 
5031 -1.041 432,552 1113,850 ◄ 256,637 <0?,937 '33 890. 680 1,632 9B71,6BB 1051 7. 0~5 
9026 ·I, 114 293,929 4872. 20? 404 \,396 462 ,154 :'.i41 594,237 ) • 679 7389,t84 94 47. 898 

11 -1, I 67 845,451 1602,198 2783, 529 ).16,6~3 189 555 . 484 2. 656 10833, 3'32 9601. 9?7 

V 26 26 25 26 26 26 26 26 26 :6 :s 
" .679.42 • .65429 SI?, 311 ◄ 9 293 3. 194 8 3121,46?1 43?. 39832 600, 6:i 631 . 38051 i. 16382 )44,8,352 102'69 , I 18 
s 3010.37 . 2?452 182,92030 1138, l 322 564 ,88585 96. 79558 J90, 10 408, 22609 , $6 402 8406,99.fl~ 735, 41 786 

II -1, l 67 ~41.049 6.84, 099 2198,!B~ 347,815 153 5,367 I, 426 1313- 755 88ll,60$ 
9039 - , 1:09 1049.924 5124,188 4ZS6, 637 805,951 1846 1"414, 493 ◄ ,000 32800, l 09 1219?,2?0 
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• ID •su"1 ftVHl TWG TPASlRIJH TUH1PUEH TU"l FUEL RCV10SU8 RVHlPOP PVEHl"NT TU"lACC REV10DP 
B 
R 
V 

• R 

5 

~074 -1.2'56 630.386 21 ◄ 7 . 471 3562 . 000 6◄ 3,491 20• 1. ,,0 '},000 I JO:S2, 000 J 1619,. ♦()9 
701 J -1 . 312 673,111 24~3 . 627 2•31. 200 ◄ 18.286 ,.. 716 , ,21 2.222 1000.,n 10224, Ot-4 
20a -1, 31 7 6 6 5,836 ◄ 0:!2. :!22 3 466 . 66? 3◄ '5,7◄5 336 9 !!I. 775 2-061 ?'92.911 10,10.2,, 
~05Z - 1, ◄ 45 560,53 0 2750, 000 3081.951 3'1.901 426 ◄ 32, 4?4 1.e:22 16183,176 10,,,. 371 
40JJ -1, 476 664,843 774, 07◄ 3993. 600 1017,59◄ 158 110,427 1 ,06◄ 212:s:s.ooo J 0554.863 
!,0 36 - 1, ,481 4 ◄ 5,317 2688 ,865 3293.JJJ 427,163 240 n2. ?8? 1 . s,2 1537♦•♦37 10078, JOt 
~039 -1.,,1 -9,000 2109,22◄ 2054. 000 1236, 652 2'8 1 9◄ ,11187 3 , 043 8681,5?8 10047,715 
7006 - 1, 5 96 395,483 • 221.,,, 2816.3,? J•2, 82J ,.. 1019,180 1,6:Sl ,o,u ,086 10012.,0, 
1001 - I, ?03 468,0,U 3963 , 439 283• - 3•• 433, 423 580 549, 43◄ 2.on ?6?2,94 1 lOJJ◄ ,04 3 
5068 - 1 ,718 872,889 2737,985 2??2, 250 429.892 4'1 6,606 ... ,.ooo 15110 ,934 9620, 7 3 0 
7010 ... t, 737 58:i, 190 181 4 , 496 2535, 000 394,08? ?1' 6?,.8,, 2,963 9-407, 469 10000 ,000 
3031 -1, 782 -429, 8:i6 4330, 582 2228 . 938 453,JJ t 6?1 441,472 2,250 15359,809 9 892, 12:. 
:i080 -1, 785 698,557 1681,961 359•. ?52 422,673 48 1 4 0 ,271 2. s2, 12390, 5 23 100141, 2412 
7009 -I ,809 6 43 -128 2538, 22• 3? ... 889 ◄ 93.613 24 5 253,045 1,034 9313 , 332 11729 , 5 7 4 
4018 - 1. 9 411 SI 3,511 3 463, 890 2920.891 416,.,JI 361 ?24 ,304 1 ,?23 ?259,641 10031, 202 
5056 - 1, 962 67Z,9 44 21 ?8,24, 2917 . JJJ '62, ?9? 448 460, 406 2,053 9??9. 422 10016, ?11 
204 3 - 1,964 474,003 53?,. 199 2815,313 283, 28? 2680 30.1 ◄ 4 2,08? ??81,020 10793,914 
5058 -1. 999 544,377 2488 , 8?• 2851. 8?5 4◄3.12.(i 291 421,886 2,177 13S26, 266 1 0 139,098 
◄ 001 - 2.059 572,103 2594,231 2566, , 08 420, ?23 ??O 677 ,270 1,639 1 5800, 879 10000,00◄ 

2068 -2 ,066 3?4,38? 3 41 4.321 3180.504 480,099 I ?28 - 9, 000 1 ,459 14844,80, ! 0 114,973 
5061 · 2, 134 6?9,553 2404, 733 3212 • 000 341,9'? 286 •'18,846 1.585 9◄81,016 10611, 422 
5016 -2 . 158 -9 , 000 1014,392 2753. 502 435,848 12?5 759,182 2,160 8493,52? _,, 000 
2008 ·2 " ?? 109,397 8663 , 258 4680 .Jll 348 • 170 21 ?4 ?86.088 1,025 116B2, 668 2236, 234 
?005 -2, It? 461,367 35?4,186 2707 . 07 1 382, 8416 4'5 608,121 1, ?89 10??6,840 10028,633 
1056 -2 , ~57 5 9?,01 4 672, ?SO 2971 ,'428 430, 5?8 652 33?,483 2,?2? 1s•oo.ooo 10011. 238 

V 25 2, n 2, 25 25 2, 24 24 2, 24 

" 4434 , 76 - 1. 79688 553,58376 2963 , 11 22 30'4 7,6815 '480, 68296 791.1 1 -43 1 , 856 7 0 1 , 95740 J 1725, 481 ,,,,.51159 
s 1889. 1 2 , 30306 152,99662 1643,2188 567.53199 209 . 68881 829. 50 298. 576-49 , 5361 9 3789,2580 1734. 9086 

1001 - ~ , 257 109,397 672, 750 2054 , 000 283, 2B7 158 1 ,990 1,025 6 0 41.086 22l6 . 224 
701 1 - 1. 256 8 72 , 889 8643 , 258 4680 . 3 13 1216, 652 33ot 1019 ,180 l .0◄ 3 2 125:'i , 000 1112,, 574 

• n ASUKI f<VHl TWG TPAS1RVH TVHlPUEH 
B 

lV"lf"UEL REVl0SUB RUHi POP PUEHU1NT TV"lltCC REV10[Xf' 

R 
V 

6 

5012 -2. 373 5 os,4,3 3?09,615 2574, 354 32?, 22• 4 63 850, ?66 1,5!i5 4993,359 1020?, 203 
50415 -2, 379 523,113 3111,729 2595, 326 411 , 383 1 128 24,457 2, 4 72 11695 , 352 10928,8'8 
5082 - 2 , 382 564,627 32?1, 883 3?95,342 395,,52 - 9 4 2 . 114 1. 519 9139. 4 22 10121.10, 
2004 - 2, '4:'i7 453 . 870 4059. 09-4 2430 ,667 361,676 1051 781,009 1,450 7970.0'43 10161 ,691 
2067 -2, 524 6 02.665 J'15,4•9 JIJ0,83J 3 ?4, 053 1136 4, 14t 1, 8 46 9235.'51 10•'1 2,922 
201 7 - J, 099 969 , 032 3 6-4, 310 2104 , 26? 251,022 1282 82,112 2,500 9283. 039 11525, 38? 
2044 -3 , 22? 569,180 2102,85? 2736,8.412 J OB, 655 410◄ II , 230 2,310 5062, ;!50 11859, 930 
4002 · 3 , 232 550. 799 755,892 1961, 1 43 338,824 •92 64B, 560 3,150 7707 . 480 100:-1 .• 10 
2041 -3, 279 604,602 21~0 . 0 0 0 1890,909 281 . 86'4 1 5 197 3,850 1.23:; 57B2, 3 98 11ia:s , 836 
7016 -J , 560 238. 3?6 1 0364, 9 65 884 ,000 164 ,207 24 8 6,466 -9 ,000 3576. 627 9337,121 
901 6 - ] • 720 198,419 3031,626 1?37,35? ,00 . 015 1900 111.13B 2, ?~2 1601?.281 10436. 777 
6019 - 4. 353 710, 0~1 1'414. 48 7 34,b,762 5 08,710 396 696,303 2, :-so 12104.766 2,2., 26? 
204 2 -4, 3B2 349,062 27:.9, 138 1568,000 295,711 4188 s . 583 2,241 14450 , 2?3 11294 ,828 
4019 ~4, 46:i 6 14, 149 ?33,000 2665 , 000 07, 164 869 163,888 1 . 9 75 7308 , 10:. 10115,5"41 7 
20'9 - ,4. '490 3 1 1, 775 3006. 3 4 5 1868, '4'42 377,618 12111 1 8.'$58 I , SJ• 17 7"4J, 27 3 10252.871 
9 012 -5, 34• 14◄ ,227 2681.395 28•• , 8?5 92,?91 2?4 153, J6? 2, 28• 3◄50. 96:. 9796. 328 
6024 _,, :i71 1 9◄ ,405 31?2,653 712,978 92,380 1456 13•-5•' 1.eoo 5295, 1 21 10051,'34 
3027 -e.029 257,58 4 2929 . 71 '4 760,000 69,187 JO• 73,920 1 , 368 60:iJ .410 10016, 289 

V 18 18 18 18 18 18 17 18 I? 18 18 

" 4308, 22 -3 , 93700 464, :52168 2953 , 0096 2207, 616◄ 309, 3 3656 2752, 86 211, 7796 4 2, 14981 8 714.9'287 10019,686 
s 2388,59 1 , .5?31 215,09??? 2 135. 7 4415 880, ?7254 131.8213• 4301. 48 299, ?'688 ,56041 ,tZOB,5942 198~ . 7992 

" 2004 -0. 029 1 44,227 3••, 310 712 , 978 69,187 248 3,850 I ,368 34'0,9., 2'26,26? 
9016 - 2, 3?3 969,032 I 0364. 965 3795.342 ,08 . 730 1:5197 850 , 7.6 3,235 1??43 ,2?3 11 B:59. 930 

147 1 4? 139 14? 14? 143 1 ◄ 4 146 140 ,., 142 
◄429, ◄9 - ,13190 633,41??2 3151 ,9095 3113 , 3181 548, 18983 1104, 04 599,28165 2,194◄ 3 154◄ 1 , 570 1046 7, •:.6 
2 497 , 08 2 , 18390 237.21 ◄25 1 683,2189 ?•6. 69?54 638, 20?9' 2304 ,61 442,2◄5 13 , 7 8458 8701. 2046 1622 , 7?95 

I -e .02, 109,397 36'4, 310 ?12,9?8 69 .18? 83 1,990 . 484 1313 , ?55 '2236. 234 
N 9041 6,893 1405,8-47 1036◄ , 965 5952, 469 5012,844 1?801 2?0?, ,29 5,366 48467 ,00.(i 2080◄, 809 

G-4 



• 10 ASUttl '1:VHllWO Tl"'ABlftVH TVHlPV[H lV"H UEL RE\/10$UB RVH1POP PVEHlNNT TVH IAC C fi:(VlOfXP 

• • 
V 

• • 

-999, 000 ,29 . ,29 Jl 79, 0:57 -9.000 534,867 •10 726. 54 6 - 9 , 000 15476, 684 10198 . 031 
-999 ,000 743.045 1313.988 - 9 ,000 "1-49 , 276 101 42. 360 - 9 . 0 00 28253, 340 100,.719 

-999. 000 731,166 -9 .ooo JJ76,,n 775,663 • 20 39,228 ,.J,7 - 9,000 4 861 ,6,9 

6 -99"1 .ooo -9.000 -9, 000 -9,000 - 9, 000 171 -9,000 -9, 000 -9, 000 12483,,039 

9 - 999, 000 1,,. 481 -9 . 000 3102.667 071 . ◄ 78 163 952 , 913 2 . 913 20406 • 6 91 10078,953 
10 -999 .ooo -9.000 -, .ooo -,.ooo -9 .ooo 070 -9 .ooo 5,000 - 9 , 000 9552.551 

1002 - 99V ,000 -9, 000 - 9 . ooo -9. 000 -~ ,000 .,3 -9, 000 1,611 -9 , 000 1O2ei . 23e 

1003 -999 ,000 23,897 -9 , 000 ,u. 182 89 ,181 278 144,26 2 ,889 10017,301 1 1BJ1,262 

1004 -999 .ooo .. 8,J96 3022. 894 -9, 000 4◄ 5. 21.- 205 BO•. 224 - 9 , 000 11652.125 10714, 10~ 

1005 -999 .ooo o7' .086 3817,382 -9.000 4351 ,31 6 219 258,675 -•.ooo 18,71 . •JO 10995. 313 
1007 -99 9,000 - 9,000 -,.ooo -9.000 -9. 000 511 - 9 . 000 4.500 -9 . 000 10691. 6 !12 

1013 _,,,, 000 1020, 1,2 _, .ooo - 9. 000 538.980 ll 2 193.110 - 9. 000 1 ?163 , 469 10940. 926 

101.ti -999, 000 680. 101 -,. 000 3610.286 634 , 967 411 ?412. 9:59 1,860 18120.2I~ 10'-8? .480 

101s -999. 000 -t, 000 -9 • 000 - 9 • 000 -9 . 000 1051 -9.000 2.:soo - 9 . 000 10294,008 

1 0◄ 2 -,,,.ooo -9 .ooo -9, 000 -9 ,000 - 9. 000 2"9 -• . 000 -9 ,000 - 9 .ooo 10~49,4•'1 

lO◄J -90,000 _,, 000 -, • 000 -9 , 000 -9. 000 07l _, .coo 2. 1 92 ... , • 000 10~70,3?'0 

1048 -,.,.ooo ~,1.1 10 ... , , 000 2338 , 7~6 J1i'3,7B~ 990 1051 , 180 3 ,012 15612,715 100) ~ . 199 

1062 _,,,, 000 -•, 000 -9 . 0 0 0 -9,000 - 9,000 189 -9, 000 2.:soo - 9, 000 l 00 l ~ , 203 

2001 - ,,,.coo -9 . 000 -9 .ooo -9,000 - 9 . 000 ~07 -9, 000 -9 . 000 -9 .ooo 997:, . 840 

2003 -tt• ,000 -9 ,000 -9 , 000 - 9,000 -9 .ooo 8 11 -• . 000 2,632 _,, 000 10090, 8 79 

2006 -999. 000 -9 ,000 .. ,.ooo 3~44.667 168 , 357 217 1,312 l ,200 33280, 000 99,ii' . 988 

2009 - 999 . ooo 1218, 167 ◄ 12:S . 805 -9 :ooo 065,280 710 188,448 -9 .ooo 40~60 .004 10•Ul,7;!J 

2010 -999, 000 -9, 200 -9.000 3~36,000 446 , 631 182 1 29,178 - 9. 000 281 J7, 781 9983 ,JlO 

2 0 12 -999 .ooo -9 . 0 0 0 -9 .ooo - 9. 000 -9. 000 4 2•• -9 . 000 -9, 0 0 0 -, ,000 10993 , 23"' 

2015 -999 , 000 7'3,212 -9. 000 3926,000 7◄:5.030 322 72 , 657 1.600 26200 . ~74 8766 -633 
2016 -999 .ooo -9, 000 997,087 -•. 000 326.363 -9 ◄ 2, 7"15 -9, 0 0 0 22571, "' I 0000, 000 
2019 -999, 000 ... 9,000 -9, 000 -9,000 - 9,000 -9 - 9 ,000 -9 , 000 -9. 000 - 9,000 

2020 -999 . 000 -9,000 - 9, 000 -9, 000 -9 ,000 -9 _, , 000 -9 .ooo -9 , 000 -9 .ooo 

2021 -999,000 708.059 3087, 296 -9,000 498 , 898 743 406,243 -9, 000 16237. 738 10000, 94 l 

:!022 -999 . 000 - 9,000 -9 ,000 -tjl ,000 -9 .ooo 805 -9, 000 6,,000 - 9, 000 -9. 000 

202• - 999.000 -9 .ooo -9,000 -9,000 -9,000 358 .... 9.000 3. 125 -9, 000 11441 ,1"'8 

2026 -9,9, 000 -9,000 -9 .ooo -9, 000 ◄9:S,764 779 , 279 -9 . 000 - 9 .ooo 9913 , 793 

2027 -999 . 000 _, ,000 .. 9,000 -9, 000 -9,000 192 -9, 000 3,333 -9 .ooo 1623,422 

2031 -999 , 000 1110 ,059 - 9 .ooo -9,000 - 'i',000 473 ,45 6 -9,000 -9.000 11604 , 301 

2032 -'99,000 -9,000 -, •. ooo -9 • 000 - ~.coo 32363320 -9, 000 -9.000 - 9,000 13335, 070 

2033 -999,000 -,.ooo _, ,000 -9,000 -9.000 -• -9,000 - •.ooo -9 . ooo -9, 000 

2034 -999 , 000 -9,000 -9, 000 -9. 000 34'5 , 563 1876 -9 . 000 3.2 .. 9 8600.633 10553, 1 '29 

203:S -♦♦9 .ooo - 9',000 - t.000 -• .ooo -•.ooo -9 -9 .ooo -,.ooo -9.000 -• .ooo 

• 10 AIUfll RVIIITWO T,.A81ftVH TYl,U,IJ[H TVNlFUEL REIJl DIUI ltVH1,o, ,v[MlHNT TVN1ACC fl:EVlOEXP 

V 

• 
R 

202, _,,, , 000 10,~.018 - 9, 000 Jo•a, ooo 570,710 ,,, , 3♦8 -9, 000 - v, 000 lOJJl .773 
20J7 _.,,. 000 - , .ooo _,, 000 - 9.000 - v. 000 -' _, , 000 - 9. 000 - Y ,00 0 - 9 ,000 
2038 -999, 00() 4511 , 9J6, _, • 000 3446,228 JOC, 460 - 9 )6 , 966 1,305 14706.17b 10707 , 684 
2039 -"'. 000 30,889 _, , 000 2658 .,oo lOJ.•S O 3123 12 , 642 l, 4~5 12361,6?'6 10757 . .. ~J 
20•5 -,.9, 000 -9, 000 -9, 0 0 0 -•, 000 327.316 1967 - 9, 000 1 , 944 ?JO:; . ?8:S 1 1273 ,11? 
2046 -999,000 ◄32,906 -9 , 000 3702. 206 26Y. 907 3359 23,990 1,466 11141.8:52 10988, 605 
20• ? -999. 000 -9,000 -9, 000 -9, 000 -~ .000 - 9 -9 . 000 -9.000 -9 , 000 -9, 000 
2048 -999, 000 '16, 047 -9 ,000 J37e.:n:s 436. 900 8◄ 1 799,307 1.524 21636 • 063 10219,'98"' 
20 .. 9 - 9'99. 000 017,301 1600, 001 -9 . ooo 55'5.860 670 1,85] -9 .ooo 23251 , 43• 10769,047 
2050 -9;9 . 000 840,891 -9. 000 2741, 143 173,611 978 2,368 2,800 54690 , 805 11063, 164 
20'1 -999 ,000 853,638 -9. 000 -9,000 ◄ 97,320 372 2,483 -9 . 000 3072l, 3 3 6 10071 , 371 
2052 - 999. 000 1758,996 1017,962 -9,000 1223 . 103 790 4, 3?6 1,7'0 61347,03:S 10000.121 
20,5 -999,000 - 9 ,000 - 9.000 -9,000 ◄ 2◄ ,OJ? 1270 - 9,00 0 2,25 0 2t20 ◄ ,-44S 10246. 203 
20:5,6 -999, 000 .. ,.ooo -9 .ooo -9, 000 -~ . 000 2755 -9 ,000 ,667 -9.000 9942 . 699 
2058 -999 .ooo S'7 , 59• -9 .ooo •252, 695 4•e .u1 457 0 11.669 I , 301 52607. 809 97 7 6 , ?b6 
2061 -999, 000 -9. 000 -9. 000 -9.000 -'9, 000 ,.. -9 . 000 1.200 -9.000 10208 . 906 
2063 -999, 000 -9 . ooo -9.000 1716.000 - '9 . 0 0 0 458 -9, 000 1-600 -9, 000 10675. 730 
2064 -999,000 703,703 2198,371 - 9,000 -'9.000 74! ,985 - 9, 000 25532, 008 9974, 590 

2065 -999, 000 789,731 -9, 000 4 2 12,000 ~57 0,371 222 11>, 107 .. ,.ooo -9,000 t9t9 , 9 14 
2066 -9•9. 000 - 9, 00() 507,184 -9 ,000 658 , 632 196) 38,855 - 9. 000 36443 , 69$ 10307. 3,t 
2 069 - 99, , 000 - 9 , 000 -9 .ooo -9. 000 -'9 , 000 2"9 - 9 ,000 - 9,000 -9, 000 10238 ,988 
2070 -tf'9 .ooo - 9,000 - 9,000 - 9, 000 -9,000 JJ8 -9. 000 - 9,000 -v.ooo 10J15 , 79J 
2071 - 999. 000 -9 ,000 _, .ooo _, • 000 - '9 .ooo -9 -9.000 - v . 000 _,, 000 -9. 000 
20?4 -99 9, 000 693,771 3527. 273 -9, 000 •10.720 4•92 3 . 529 _, .ooo 1 ◄ 604,254 1036!1, 2 4 6 

3003 -t99, 000 813,524 1762,939 -9. 000 101 '9, 001 6'1 250,361 -9 . 000 18J48. :570 10000, 035 
3004 -999 ,000 753, u• _, • 000 2012 , 96. 4 50, 132 534 022. 807 3 ,063 1196 0, 2:50 997~ . ~57 
]011 _,,,. 000 ,10 , 600 _,, 000 163 •• 609 35'9 ,240 179 435 , 479 2 . 875 V5J0 , 855 1 03&3. 15~ 
) 016 -99,, 000 -9,000 ◄00, 000 -9, 000 _,, .ooo 263 14 . 002 -9, 000 - 9, 000 1 13 1 J, J 75 
3017 - 999, 000 _,, 000 u u.u, - 9,000 - '9 , 000 II 5 8 , 4 01 -9 .ooo -9, 000 11,02 .7]4 
3020 _,,,, 000 - •, 000 - • ,000 3445 , 000 454, ?89 620 - 9 ,000 1,333 2J101.000 10577 . 027 
3021 - 999, 000 -•.ooo -9, 000 - 9, 000 - '9 . 0 0 0 1109 -9, 000 1,500 - 9, 000 10105,:038 
30 28 -'99 . 000 -, • 000 -9 .ooo -9, 000 _.,_, 0 00 ,23 - , .ooo 4 , 66? - 9. 000 9391. 961 
4005 -9•9. 000 883. 732 - 9.000 249'2, ◄ 14 536 . 351 59. 997 , 6◄ 0 2,636 J 1913.441 10000 . 000 
4009 - 999,000 74,36' -9 , 000 228,222 l8. 978 410 25-•S? 1 ,JB~ 110~.174 29◄ ◄, 296 
4010 - 91'9. 000 - 9 • 000 _,, 000 -9 ,000 -~.ooo 386 -9, 000 1 .~H:S -9 , 000 l 0037. 246 
4011 -999 , 000 1117,855 - 9, 000 284?,000 426 , 462 '27 365,101 4.000 34.fi80 , 00◄ 9179,324 
401 4 -999 ,000 1007 ,877 -9, 000 -9, 000 ,0.4 ,094 1914 1?6,198 - 9. 0 00 3 895:? . 730 8740 . 1 4 1 
401~ - 999 , 000 641,508 -,.ooo 2951,000 406 ,213 518 241. 0"'0 1.600 24984. 000 10◄ 60, 688 
4017 -999 .ooo 684. 194 -9, 000 3225 . ,o, 368 ,135 538 739,886 2,056 1 2997,563 10011,88? 
4 0 26 -999, 000 1202, O?B - 9,000 -9, 000 1072,049 653 1 8.ti, 629 -9.000 •1000.010 5177,J~~ 
4027 - 999 .000 •9,000 705 ~IH 4 - 9 ,000 59-6, 965 607 527,394 2,727 21621,605 10057, 98-4 
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• ID A5U"1 RVH1 TWG f PAS 1 RIJH TYHlPVEH TVIUFU£L R£vtoe.u, RVHlPOP PVEHUINT TVNlACC R[UllJ[)(P 

• 
V 
A 
k 

4030 -,,,.ooo 7,9,297 - 9.000 2189,032 331 • 77~ 427 t:?7, 808 2 ,S8l 76S4, 471 ''''. ,:, 4032 - 999, 000 1223,116 1'12J.~~, -9, 000 764, l:?3 •ee 767, 5:?l -,.ooo 11463, 770 lOlOl,414 
403~ _,,,. 000 -9 , 000 -9 , 000 .,.ooo -, , 000 ,,. - , , 000 -, , 000 _,, 000 10049 ••• , 
-41039 - 999.000 973,603 _,, 000 · 9 ,000 3'", t ◄i 7o• 398,434 ., , 000 12,eo.645 10112, 406 
4043 -999, 000 77'5 ,JJ4 - 9,000 J192.t2W 40,, 719 71,3 l6,, , 470 1,632 1434◄ ,000 10299 ,481 
'41044 - 999,000 239, 1 Jl -c;, . 000 6 79 ,85:? 83,861 12s• 1 32,074 2,177 2326,614 1027l ,6J7 
5001 _,,, , 000 890,931 wljl' o 000 2S69.667 S72, S03 473 447,611 3,429 21437,688 10222,0'3 
5002 ·999,000 ·9, 000 ·9 , 000 4'493 ,-410 531,91,3 '16 '91,673 2 ,42' 23920. 004 10377,348 
5003 -999,000 997,587 -9 , 000 27•6.370 S30, 351 234 802,260 ◄ .,o, ll:i01. ◄92 U3S,09' 
5004 -999. 000 ·9, 000 -9, 000 -9. 000 -9.000 354 - f'.000 I, 385 •9, 000 10003 . 348 
5005 -999 . 000 -9, 000 - 9. 000 2558,31> 381 oll2 668 J. ◄93.509 J,621 13777. 82◄ -9 ,000 
5007 -999,000 ·9,000 _,, 000 1595,750 806,4-41 239 170,637 2,U7 10896. 688 10000,000 
5009 -999 , 000 -9 ,000 I I 75,781 -9,000 486,429 583 1199.711 3. 26S S2742,867 10J•n.•,1 
5010 -999 , 000 137 ,27S ·9 , 000 -9 .ooo 89,027 571 92.068 -9,000 1760,934 10076,297 
5013 -999. 000 ·9 , 000 -9 ,000 -9 .ooo -,. 0 00 207 -9, 000 ,833 - 9,000 10000.000 
5017 -,,,.ooo 14◄, 778 - 9, 000 2611,030 •05,438 955 121,899 I , 571 7549+027 12907, 723 
5018 -999, 000 -9 ,000 _,, 000 -9, 000 ·9, 000 JOO -9, 000 3 , 607 -,. 000 10518 • 270 
5019 - 999, 000 1131.260 _,. 000 -9,000 2700, 621 365 32, 7-49 -9. 000 22609 , 605 10413,094 
5020 ·999 . 000 -9, 000 -9, 000 - 9.000 -9, 000 272 - 9, 000 2,500 -9. 000 10438,648 
:021 ·999.000 513, ◄96 -,.ooo 335• ,000 54◄, 162 655 144,154 I. 333 20742,227 101't8 ,547 
5023 ·999,000 -9, 000 -9 , 000 -9,000 -9 , 000 •86 -9, 000 1,667 -9,000 9'55.914 
502◄ -999, 000 27 , 115 · 9 ,000 184,281 27,145 136 17. 3S3 2,036 994,563 11230.691 
5026 - 999 . 000 _,, 000 -9, 000 -9.000 -9 .coo - 9 -9 .ooo - 9 ,000 -9, 000 -9 .ooo 
5033 -999,00 0 393, JOB _,, 000 2158,490 45 .. ,359 268 325,000 2,377 14997, 102 100-47.813 
5 034 - 999, 000 - 9, 0 0 0 2:314,263 -9, 000 :556 , 942 25• 412 .911 -9 ,000 1'2'1, 379 10209 .469 
5035 -99'9. 000 796,080 -9 ,000 3090, 286 •52,951 212 702,643 2.9•1 9397, 141 1 1 662.289 
5037 ·999,000 -9, 000 -9, 000 -9, 000 -9, 000 152 -9, 000 - 9 , 000 -9, 000 10707,242 
5041 -999.000 813,701 -9,000 -9 ,000 -9,000 176 475,515 - 9. 000 1:5919.430 7786.914 
50-13 -999. 000 1080,8-iJ 241 1 , 368 -9.00Q -9 , 000 877 -127. 019 _, . 000 28662. 410 10162.918 
S044 - 999',000 796,700 -9, 000 3275, 088 417.684 684 829,011 3.167 812B. 734 10214.133 
504? -999, 000 959 , 0 7~ 1460.:596 - 9.000 912,610 3'4 8:55,776 -9, 000 1 ~3:59 , l-44 10040 • • ,, 
5050 -999 ,000 - 9,000 - 9. 000 -9 , 000 - 9,000 147:i · 9 , 000 .,.ooo -,.ooo 10◄ 74 ,;!2J 
~0~1 -999,000 -9, 000 -9, 000 -9, 000 - 9, 000 327 ·9,000 -9,000 -9 . ooo 10,1::s.o:s~ 
-:;o:;J -999, 000 l~J4 . JJO -9, 000 37:51, 4213 831,984 340 616 , 997 I , 7SO 2-1301. 340 10000. 000 
505~ - 999, 000 570.857 ·9, 000 l 785,333 52-1, 299 329 19,681 2,500 12207, 000 ,,,, . 91t1 
!-060 -999,000 684,060 - 9,000 3627, 765 4-10, 7-15 374 1203,979 2,:519 13650,219 1117?, 246 
~OcD -999,000 806. 068 2?00, 000 -9. 000 4919 , 363 339 267,906 -9 , 000 -9,000 10019,910 
5065 -99 9. 000 896,690 ·9 .ooo -9, 000 1665,680 146 2S,895 -, .ooo -, , 000 11513,47J 
5073 -999, 000 -9,000 -9, 000 -9,000 -9, 000 101497 -9.000 -9, 000 -9,000 9936,117 
507:, -999, 000 -9, 000 -9, 000 _, , 000 _ , , 000 181 _,, 000 -9 .ooo -9, 000 9916 I 3410 
5077 -999,000 - 9. 000 -9, 000 - 9,000 -9, 000 387 - , • 000 - • .ooo -9,000 10!1ol2.941~ 

A ID ASUN1 RIJHl TWO TPASlf(VH TUHlPVEH • T\lhlFU[L REVlOSUI RUHJPOP PVEHlNNT TVN 1 ACC RCVlO[XP, 

5086 -999.000 1 ◄6,922 - 9 . 000 ,v2.ooo 96 , 433 573 11,485 1,773 J 158. 9◄9 I 0039 ,078 
~090 -999. 000 .. 9 .ooo 819.149 -9, OC>O 868,576 130 314,952 · 9,000 21509.094 10,4841, 35:5 
~091 -999 ,000 ·9 ,000 -9, 000 -9.000 -9 ,000 8S7 _, . 000 3,286 -9.000 10084, 305 
•005 - 999 . 000 588,673 756. 716 -9 .ooo 483. 236 580•5 102,665 -9, 000 3986.!o.680 10◄57, 9~.2 
6009 - 999.000 267.-181 -9 ,000 1101. 1:s;o 138,771 1378 239,269 l, 000 2167.616 !0134 .51 2 
6010 - 999 . 000 1 J6J. 656 _,, 000 )144.000 39'9,622 287 535,46!1 3,133 22954.609 10111941 , 324 
6011 -999.000 -9 ,000 -9. 000 -9, 000 -9 I 000 ·9 -9 , 000 -, .ooo - 9,000 -9. 000 
6014 -999, 000 149 , 807 -9 . 000 -9.000 _,. 000 739 36, 5'9 .,.ooo 3848. 002 10358, 531 
6015 -999.000 9 5,081 -9.000 307 , 273 :516, 712 1212 :54 . 685 1 I 467 21450.000 10409, BO'J 
6017 -999 , 000 - 9, 000 43•, 782 -9.000 •03. •09 373 '169, ':i27 1.827 1-1768.000 9916,500 
6018 -999 . 000 •9,000 -9, 000 ·9 .ooo -9.000 310 -9 , 000 -9, 000 -9.000 I 004S, 660 
60~1 -999. 000 8•5 . 751 -9 .000 3443.3()4 433.565 8757 76,562 2,347 10163. 199 11337.004 
6022 -999,000 898,399 -9, 000 3309. 09"1 388,573 919 -437. 740 1. 7841 18051.430 1 0011 .•06 
6023 - 999, 000 1-129, 791 2257,628 -9,000 _,. 000 326 J-17 .,o, 1,552 -9.000 12136.023 
6026 -999, 000 1134,328 -9. 000 - 9. 000 1254,-191 .. , 549.471 ·9,000 28559.31 3 10000,000 
6029 -999, 000 680.013 -9 ,000 3475.3l3 395. 339 ••• 6 5, 04':i 1,286 8469 . 000 164164, 633 
6030 -999, 000 - 9, 000 -9, 000 - 9 I 000 ·9 , 000 700 -9, 000 1 ,000 -9.000 1297~. 246 
6032 -999 ,000 553,918 ·9, 000 3488, 76.◄ 3:51 .o:?s 1275 1385.743 1 , 227 82o5,S66 10377,684 
603:5 - 999. 000 1151 . -◄ 83 - 9 , 000 -9. 0C>O 1063,794 1118 203,600 -9,000 4110!50.301 7:\480445 
6037 -999,000 3'9, 508 -9. 000 863,200 196,263 329 67 , :560 ·9 ,000 -◄ :501.711 10080 . 164 
•038 -¥99, 000 1'94,323 -9, 000 3908,6l>7 326 , 0SO ,n 585.251 3,000 -9.000 10000 , 000 
7003 -99' .ooo 708,977 ·9. 000 471 ◄• 66,-4 1110.853 123 692 , 10:5 ,692 20164.4◄9 10658,918 
7007 -999. 000 11121, 228 -9. 000 ·9, 000 - 9. 000 30 13 . 287 -9.000 17576 .000 23181 .-10: 
7008 -999, 0 00 -9. 000 -9, 0 00 -9,000 -9 , 000 548 ·9, 000 -9 .ooo -9.000 10!93,:598 
?0!3 - 999. 000 -9 .ooo - 9. 000 -9 . 000 692.072 3'1 -9. 000 3,333 -9. 000 10101,469 
8001 -999,000 6-11.715 2501,8-16 -9 .ooo -9. 000 98 1556. 283 i , ◄ 08 -9. 000 12596, 426 
8002 -999. 000 1416 , 806 -9, 000 1800,0~0 ·9 ,000 '47 302,398 4,483 -9. 000 10076, 668 
8003 -99'9, 000 -9 ,000 -9, 000 ·•. 0()0 -9. 000 416 212,894 -9, 000 2'456,371 6 597,168 
8004 -999,000 1010,692 161), 146 -9 .oo,o 837 , 685 1'5 468,000 -9.000 20567.371 9480. 520 
8006 -'999 . 000 -429. 972 - 9, 000 3239, 68•2 ,23,575 17-1~ 1371,856 1,556 10723.6◄ 1 1Z013,23-i 
8007 -999'. 000 8~2 , 106 -9, 000 3206-545 1196,846 486 34Z, 304 2,200 121412,000 10000. 000 
900J -999 , 000 -9, 000 -9 , 000 -9, 0 00 - 9 , 000 2627 -9. 000 -9 , 000 -9. 000 9726,21~ 
9006 - 999,000 9 ◄ J,408 -1121, 211 - 9,000 502,638 318 2326,527 -9,000 J 6250, 000 1385::!, 242 
'1007 -999. 000 -9, 000 - 9. 000 -'9, 000 ·9 , 000 230 - 9,000 2,250 - '9 .ooo 10000, 000 
'9010 - 999,000 582.97 9 -9 , 000 3810. 4 4 4 SS0,962 303 8 , 045 -9,000 16284,,u, 1001 l, 96~ 
9()15 -999, 000 - 9.000 _, , 000 3705. OV-5 329, 38-4 456 507, 326 I 821 8169,852 -9. 000 
9017 -999, 000 894,66 7 2251. ~53 _, ,000 978.2:5-1 155 4146,:507 -9,000 35B89 . ,153 11 4 0 7,113 
9022 -999. 000 -9, 000 -'9. 000 -9 ,000 1771,089 I 15 -9, 000 _, , 000 26634. 152 10320 .234 
9027 -999,000 630,368 - 9,000 4211,621 381 .19-4 230 I 071, 239 l ,507 1-1107.305 U112,762 
9028 -999. 000 8?:. .368 -9. 000 )60~ . JJ 3 518,700 222 17,948 2 , '42 416879 . 746 10060,:s:n 
90::'9 -999.000 -9 .ooo - 9.000 -9, 000 -9 . 000 · 9 -, • 000 -9,000 -9,000 -'9 ,000 
9033 - 999 ,000 701.161 -9, 000 3457, 108 426.419 366 948,027 1,93S 22557, 406 )0016 , 465 9042 -999, 000 700.125 2721,33B -9 , 00() 445.884 311 9,309 2 I 766 204177 ,828 10729. 28:5 901113 - 999, 000 -9 , 000 -9, 000 3276 , 000 1 185, 891 ·9 1,961 1,000 -9.000 8237, 332 
16' 0 89 31 •2 IOI 1'1 107 91 98 151 " 414 ◄ .09 " 748, 29239 2066,4289 2e2,. •605 682, 40963 .?16112. 77 387, 7S069 2,31088 19943. 561 10◄ 21,41' s 241_4 . Bl K 349, -40◄ 88 111111, 2890 1 105 ,4358 759,31212 2633560, 9 435 .. 13149 1,104102 12317, 892 ~•95,3813 N 3 K 23. 897 400,000 184, 28:1 :'7. 145 30 , 2 79 .667 994,563 1623,422 " 901113 " 1 7~8, 996 4125,805 -◄ 71-1,6 6..fl -191 ... ,363 32363328 2326, 527 6,000 61347,035 30331. 773 
164 89 31 ·~ IOI 1'1 107 91 98 1~1 " 414-1. 09 " 7,.9, ~9239 2066 , 4289 2825,-460:', 682, 40963 216112,77 l87 , 75069 2.31088 ltt-13.561 10-◄21 • 419 2• 1 • ,61 " J-◄ 9. ◄ 0-188 111 '4, 2890 1105 . 4358 7:59.3121l Z633560,t 4l5.Jll4' 1.10-102 12J17 , lt~ 241,5,3913 3 K 2::s . e,1 -100 , 000 184,281 27 , 1-15 JO , 279 ,667 t9-i ,'563 162J . 42 2 f04J " 17~8.,96 41 2'!i, 80:5 4 7 I 4, 6 , 4 -4919.363 1236 3328 2126,':527 6 ,000 613-◄ 7 ,03~ 30331, 773 
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APPENDIX H 

TRANSIT PERFORMANCE BY CLUSTER GROUPS 

Notes: 

1) Groups listed by CLUSTER# left of ID column. At end of each 
group column is listed: 
V = Valid cases 
M = Mean 
S = Standard deviation 
M = Minimum value 
M = Maximum value 

2) Eight clusters are defined. CLUSTER 9 are those that did no t 
enter any group. Unnumbered CLUSTER lists properties with 
missing values which were not assigned a SUM 1 value. 
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l!o SU'11 
L 

FcVHJO[XP Tf-AS1RV/'1 TV'11PJE"ti TVMlF"U£L R£V10SUB RVHJPOF' TV,,HtHl fl:VH1ACC l-:£V10[XF' 
u 
5 
T 
E 
R 

2 , 350 363,915 268 •• 29 41861.199 ◄36,147 563 1◄80,401 89723 771,096 13151 ,023 5027 , 912 323,817 408,537 34884.387 390,359 365 1046.484 82199 475,387 12365,121 3034 ,857 308,201 •97,521 32493. •69 366.710 10:S9 1218,679 78939 770,407 9907 ,1 41 3019 , 414 14'9,945 6SB. 860 36056.219 321,275 644 872,385 44437 857,892 10763,539 3022 .121 299. 264 312,012 43908 .. 941 365,297 646 1397,517 ?8~0-4 486,127 9996,059 JOJO - . 613 180,864 413,469 33963, 004 350,471 811 1414,493 57199 6=:i7, t90 9901,613 5015 -1 ,056 180,274 540,279 35294. 48"' 371,442 1506 703,104 53362 379,301 1O0:;oo .6O2 901,4 -L:'71 19~. St J 363. :573 ◄ 36!i9. 40:2 476,408 ~6:!, 409,106 -9 62t, . J <4S 1O01~. 1eo '.',(I.JJ - 1. 3.17 3:'3 ,61~• 160, 91,9 4 ~,787.609 407,937 433 890,680 7471-=.. B◄J,JJO 10~,J?,64!.i JOO..-. - J , 479 :'9 ◄ ,267 3:u. R59 36RO~. 0:10 H2,UJ ~66 1019, 180 608◄"' 4 0 1, 7';!9 10012. •09 :"068 • LR1 4 :'90. 370 2 J 6 , .J4 J ~,0106,191 480,0'9 1728 -9 .ooo 731~0 800 .. 147 10114,97) 
11 II II II 11 11 11 JO 10 11 11 4 J I~ •. J 8 - . ::'660 :' Z64. :.67~a 379. ~:, i ao 39:;~•9. 448 J9J. ,,4261 780. 56 1045, 2030 69304 , 15 6 4J, 37:.64 10:,06.864 :

1 46.', 6~ J .::'98Mt 7~, :~t.;>9:' I 46 ,O~A90 ~163, ~3~2 51, 3992. 468. ,o 342, 5!i000 14510. 95 180. 890J4 J 06:' , 1'241 I - J.814 l4Y,945 lbO, 9e,9 32493. 4 69 321.275 266 409.106 44437 379,301 .901 ,613 Y O l'\ .. i:..o Ji.d.91~ 6~8. 860 ~01 0 6-191 480,099 1728 1480,401 89723 8~7. 89? 1J1~1 .o~J 

C: ID SUl'll 
l 

RVH10EXP TPAS1~VN T<l~lP.\IEH , -Tl/,U.flJ_.tL. 11'-YJ.OS.!JI "811H1]'._l)P TIIHl""T ltVHlACC REVlO[~P 

II 

s 
I 

' k 

~ 

9002 •• 738 379,356 445. 589 52729 .. 020 379,222 458 2707, ~29 81081 871,615 10101,289 
5008 3,827 5 14. 6 50 399, •82 .. 893. 7o7 SJ• ,076 1210 12•5.551 121171 1282,895 10002.633 8 2 ,385 - 9, 000 ::;?25, 687 46330.910 411,0-45 1902 1553,4:5-7 112648 924 , =;i94 - 9, 000 4034 2. 144 441,092 340,267 53368 .. 418 33 9,281 699 1364,313 83-460 899. 94'6 10025, 078 
2007 -1 ,009 362 ,06::i 263 ,41 2 41852 .. 926 425,735 8 40 46,873 59688 2381. 4 06 10367. :;oo 
6 032 -999 . 000 379,426 -9, 000 35872. 512 3S7, 025 127!, 1385.743 44020 798,029 10377, 68-4 8006 -999. 000 319.513 - 9, 000 45809 .. 523 4 23 . ~75 174::i 1371,8:.0 71259 667. 3::?9 1 2073,234 
9015 -999. 000 -9.000 -9 ,000 37972-840 329,384 ◄56 507,326 JI 187 797.1:=tl -9 ,000 

8 s 6 5 8 8 8 8 8 8 6 
N 5389. 00 2 ,41&8, 399. 35018 33.;,eens ◄4853. 732 399 , 91803 1073 ,07 1272.8310 75564,04 1077 .8?07 10491.236 s 3291.51 2 .18991 68,69850 91.50082 6263 ,6258 65.757◄ 7 55◄, 37 779, 90362 31128, 70 556.08188 792,3406• M 8 -1 ,008 319.~13 225 .687 3~8 72. 512 329,384 456 46,873 31187 667. 329 10002 .633 
M 90)5 4,738 514,650 44~.589 53368. 418 534 .076 1902 2707 .5:;?9 121171 2381. 4 06 12073,23-4 

C II• 
L SUMl RVHlOEXP lf'ASlRVM TVHlPVE'H u TVP11F"UEL REV10SU8 RVH1POP TVPUNHT RVHJACC REVJO[XP s 
T 
E , .. 
3 

3013 : . ~06 ~61, 320 398.6 10 32027, 047 463,531 695 999,572 112095 1317,203 10102. 703 
4003 1. 114 4 6'4 ,970 331.922 43092.531 373,585 748 1064 .002 88083 769,577 104'◄6,987 
◄00"1 • 718 47-4, 718 391,650 38370, 965 389,899 5 82 72:'1,879 82034 1063. 791 10202,328 
7002 -~90 ::;32, :;34 209. 942 39:?7:S.531 415. 71:5 526 B:58.602 102169 60) ,481 11712,063 
40"12 - . ~07 ◄ 35,203 218,182 319:i8.:S27 421,374 1070 :;51 , 587 - 9 2183,263 10000.000 
~OZ!i -,270 503 . 973 19~. 291 2968:? , 898 484, 80:S 489 1273,013 91332 615,818 10025.211 
3006 - . 3:?3 463. 797 299. 436 3~7 711 . 613 347,815 18◄6 1125, 601 72989 699,827 1000:?.969 
40410 - , 378 486, :?◄ l 70,670 3888:!. 578 364 , 157 741 844, 43:S 70079 2341,362 10020.129 
~018 - , ◄ 70 '424,909 290,21:! 2960l , 984 379,407 613 917,332 79931 1146, 419 10094.965 
:::;011 - , 7<113 5:?5. 398 367,998 :'3933,684 408. 468 162 620,946 62723 270,381 12197 ,270 
✓-013 - . ?SO 3 79, 151 368,866 3609L023 378,814 838 882,086 72182 :i39 -62~ 9911.246 
6004 - • 841 433.820 276,721 35197, 164 370,571 1310 638,131 9685~ 611 , 0:i6 10558.641 
::!043 - 1 ,Z39 3~1-996 6:SS ,844 222 08. 332 283,287 2680 30, J 44 46348 091. 496 10793.914 
'1018 -- 1. 7 60 -'94. 299 :?60, 431 38818,40:? 4 16,931 361 724, 30◄ 66892 518.942 10031 , 262 
:!004' -1. 988 383,551 369,060 26816, :590 361,676 10~1 781 • 009 38895 718-~77 10161,691 
700~ -2.086 350.5:!l ~53. 700 38143.::;?27 382 , 846 -4:SS 608,121 68228 74!, . 295 10028,633 
4001 - 2 . 16S 367.143 170. 282 39100,473 420,723 770 677,270 64081 1037 . 1:il 10000.004 
5012 -2, 204 385 .956 286,720 33307, 203 327,226 463 850. 766 51796 385,943 10207, 203 
5080 - 2. 212 50 7 ,308 141,949 41976.355 422.673 481 •0.271 10:5-990 790 , 643 10014. 242 
5016 -:,?. 3:?6 -9,000 78 , 64 ◄ 35976, 957 ◄35,848 1l7S 759,182 77724 618 , 317 -9 ,000 
7010 -2, 587 4'.?0, 997 l:SB , 768 28340. 000 39 • • 087 719 675, 85:i 83970 717, ◄27 10000,000 
7016 - 4. 124 121,207 637,629 8 1 7!:i , 141 164,207 248 6,466 -9 222,62::i 9337,121 
'1019 -4. 734 43~ .868 5 6 ,138 33800. 000 ◄ 1 7 ,164 869 163,888 66765 -491 .892 10115-:547 
:-059 - 4. 969 2~2 ,623 177,139 3Z311. ◄ 30 377,618 12111 1e.5:;e 59316 869.271 102:52,871 
1003 -999. 000 I 7. 217 - 9 . 000 6896,14S 89. 181 278 146,262 6133 694 ,0◄6 11831,262 
1048 - 999. 000 437,929 -9 .ooo 30S~,3, 109 393 , 785 990 1051, 190 92012 1195,110 10015,199 
1038 -999 . ooo 353. 786 - 9 , 000 38218,441 366,460 - 9 36,866 49863 1376,682 10707 ,684 
~039 -999, 000 261. JBS -9 ,000 2~80!;.000 303,•SO 3123 12 ,64::;? 37535 1226,826 10757, 453 
3004 -999 , 000 498,41~ - 9, 000 29684 . 480 450. 132 534 622 , 807 90916 B11,049 997::;?, -457 
301 l -999 ,000 336. 339 -9 ,000 20304 , 867 JS9,24'0 179 ◄35 , 479 58377 726,939 10363,152 
$ 0 0 3 - 999. 000 733 . 999 -9 .ooo 29S03,2SB !i30,351 234 802 , 260 144834 1145,763 6335.094 
5 005 -999. 000 -9.000 -9 ,000 31382. 82◄ 381,112 668 1.493,509 113628 1069,171 -9,000 
~OC7 - 999. 000 ::iJ~.8::i~ - 9 , 0 00 l 9750, :?S O 806. 441 239 170. 637 ::i:?667 814,069 10000. 000 
~017 -999, (>00 111,363 -9 ,000 3 2 941 . ~ 11 405 , 438 955 121,899 5 176S ~80,667 l:!907 . 723 
~.o:i,4 -999,000 21,476 -9 .ooo 1797, 193 71 .. , ◄'!i 136 17,3~3 3659 U,641 11230 ,691 
~o~~ - 999 .ooo 324,749 - 9 ,000 32~52, 000 ~24, 299 329 19,681 · A1380 51)V,OOO 9999,9)8 

'J '6 24 34 24 36 Jo 35 36 34 36 34 

" 4 V4 7 , 7 ~ - 1.31039 38¥ , 8239~ :::,77,7-4199 30:?S7. 123 384,40161 1107 ,66 576, 87761 7 1860, 14 843 , 92625 10304 ,045 
~ l ~ 'l.q .02 1. 78366 l !i~ . 1961~ l~l ,93030 9◄69. 7851 123.95519 2021.22 417,69047 :!8786,63 462 , 73466 1 o~o . 6:i49 
M 1003 - 4, 969 I 7. 2 17 '!"16, 138 1797, 193 :n .145 136 6,466 3659 66 , 6◄ 1 633~-09◄ 

7 01 A :, , ':,01, 733 . 999 6:i~.844 4309:', ~31 806,441 12111 1493.~09 14483◄ 23 41 , 362 1 ~907. 7:!'J 
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6034 S . 887 1 164. 36:2 :28 , 091 64428.000 2 089 . 6 98 140-4 ~1 2 - 2 ~6 l 03085 1soo.ooo 10000, 000 

1041 s. 597 339. 343 l l 9 . 7Sl 470B0 , 000 llB0 . 6'56 6 40 s:. . 009 244816 4433. 0 00 9 -<198 . ~]:> 

901 3 2,9S8 220.1 17 203,493 6 1933.383 -9.000 83 722 - 379 42340 1 17:i , 613 ~080-4. 809 

9030 2. :!11 '5 19 , 495 09, 1 13 77102,563 646, 13-4 ~3 1 321. 6l6 130373 l 647 . l l ;:: JC',::,,Q9 . 4 3 .q 

9018 1,768 463, 774 197,10 7 59537 . 109 S02 , 6 J l 461 594 , 786 13 39S9 840,66 7 1 1361 . 7.bt.. 

9036 • 444 -9. 000 20-4 .696 6~8'54. 6 2 5 4 13 . 967 ~O.<i 91. 71 9 1 22131 976 . 990 ... 9.000 

12 .036 264,211 14~+899 6 148:!.~70 805. 951 1~3 8 60 , 3 9 ? 101865 1 :270 , {sHO 8 ~?3 ,6v ~ 

90 ) 9 - , 4 1:? 306 ,480 :?02 , 678 ~1726, 090 -4:iS . 60"- :;:!60 773. 0 2 7 10::;664 1 095 .Q~'S 94:'(l . ~ 3 ~. 

4033 - .670 4 ~5 . 5?2 4S ,576 68016,000 1017, 594 1 '58 1 10 • ..:1 ~ 7 7 2 3 ~ 7 1 228 , 500 1 0 5~4 . 8 6 3 

9009 -. 706 313,S? O :?Z0 . 467 4 3 510 . 113 - 9 . 000 :!98 150 ,61 3 I 3 ~ 0 3 1 -9.000 10 19c;> . 9 14 

9026 -) . 0 1 2 253 .15 0 29S , 690 ~ 7641 , 887 -462 , 15.Q 54 1 594 , 237 9 67':J6 388 , 48'.? 9447, 698 

701 .tl - 1 . 3 07 -'127, 3 19 182 ,374 37024 . ooo 41~, oll42 :i87 J 0.!. . 0 6-'I . t .ti8 096 7 8 , 000 } 0934,613 

:'036 -999, 000 ~18,325 - 9, 000 6 2!j2J.33::? 570 . 7 10 7~7 . ~68 - 9 3068 - 00 0 3 03J l. 773 
~0/1~, -999, 000 !.10 , '79~ - 9. 000 7563 4, 0 00 !:i"/0 , 3 71 ? ?? 1~ - 1 0? -9 ":!990, ()(\:! 999';, 9 14 

~,033 -999. 000 :288.~•47 - 9 , 0 00 :39049 . o:;::; 4 5 4, 3~9 268 32:i . 000 92807 8~8, Y8$ J (>()4 ,~ . 81 J 

{,() :!1 -9c;,9 , 000 ~~9 , 980 - 9. 000 ~7-4 44. 1 7'2. 43.3, J6:'."i O"i'::i7 7 6 . 562 1 J-40 1 U ~ 66.400 l l ~B7.(HH 

' ' 0 1() ., 999 , 000 3 ~7.2 17 -9 , 0()0 7:'J?:::i , 31 3 ~'50 . 96:' J OJ A . 0 4 :-, -9 R:1:9 , BOO 10 (.t ] .\ , C/t.' , 

17 1~ 16 12 17 1~ l 7 ' 7 J 4 l6 ,,. 
6:?0:.."' , 94 1 , ~3289 .t:1 3 5 , l 40Y3 l61,24472 ~8 9"6:?, 3 65 704 . 7 8 !:d 7 899, 8 3 309- 98] so I 18649 . 77 1436. 7 74 1 J : 10 6 4. 76!., 

s 3~~7 . 19 ~ - 49¢48 2 22. 86767 78 .02930 l l 959 ,943 44:5 . 7067 1 2 049 . 30 ~93 . 4 5001 4592:? ,49 1 1 36 , ()(16'1 ~~9~ . ~607 

M 12 -1.307 2 ::?0, l 17 2 8,091 370 2 4 . ooo 413 , 967 83 , ::06 0 4 :2340 78. 0 00 8 813 . 6 0~ 
9 0 3f,, S .887 1 164 .362 295 . 690 77l 02. 563 2089.t-98 8 7S7 860 , 392 2 4 4816 4 433 . 0 0 0 303J1. 7 73 
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J 008 4,205 -"02.026 2 9 1 .1 ~:s 30350 , 32-" 501:::2 - 844 3 .. 647 ,083 107991 1143-,643 1085 0,441 
:,'.;087 3. 788 665, 96 4 298. 7~6 3 2786 . 000 483 3 , 555 - 9 3,950 109 2 8 7 947 . 143 10000.027 
4 007 2 . 624 666,732 218. 43:S 3'5162,945 3 7 6 , 115 ~46 770 , 079 121 4 72 2 380 , 8 1 7 1 0 04~. 1 49 

2 1,98 1 491,681 220.760 38735, 805 .11 2 8 , 940 :!i87 809 . S98 8 8 9-<19 2065 , ~56 1 2 1 5 S,539 
202~ J.962 4-48 . 973 33~ .023 ◄ 28:S:';, 848 3!i2 , 325 2906 11 , 403 12 2776 271 7 , 7 6 6 1083~ . 3 87 
600 2 l .631 ~98 . 932 337, 14.11 -"4748.203 356. 832 3 ~0 79.11 . ~56 98882 968 . Jl 1 1 0 0 76 . 60!i 
-4008 1,6"29 '!i69 , 3:;9 2 1 J. 70Z 48412 , 66"' "'96 . 538 •• 9 931 . 6Z1 99373 l l~Z , 483 l O~S" , 9 =.tt, 
1006 l. 16 4 ~16 ,422 288 .076 2 6 :560 , 602 .11 20 , 3)4 2 07 133~-1 8 8 7lEl1~ 133~. l BS 10B:?B . 9RO 
J0 1:'.i , 868 549. 640 2-"9 , 606 36780,637 398. 04S 7 13 673 . :;,, ,q 9 9A073 1 72 4, 368 10036,14~ 
3014 . 138 .,.30 , 16'!i BJ ,60!i :nooe.918 J 9 ~ . 70"' 696 :57 6 , 9] 1 70681 3968 . 34'!i 10 000. 00-4 
7 01:!" - . 1-47 4~9.04 5 2 ~ '!i. 1 55 26307. 664 -4:;9 , 235 418 5~8 . 2 83 10!:i:2 31. 1:i7~ • .294 1 OS:27, 637 
200:' - , SI 7 5 1 1 , 8 43 251 .990 33753. 367 36.2.S59 986 10 43 . 90 0 71306 9 :::,2 . 878 9534. 594 
10 5 5 - . 667 •77. 542 117.326 .369-4 4, 762 4 26 . J 18 933 92::. . 5 30 91707 1 269 .29 1 10008. :?23 
~ 0 59 - • 746 38S. 9:,::; 346 -6 06 29618. 586 4 1 1.00S 3!i3 6Z6 , 7 86 71 9 3 ) 9 4 6 . 400 11142.453 
10 0 1 -1 ,322 3 87,78 5 305. 4 39 39015 , 7~4 433.423 580 5 4 9,434 804 70 ~::?0 , 6:.-0 1 0334.043 
701 1 -1 , 582 •e4 . 010 209 , 64.11 30706. 000 4113, 2 8 6 ~ 48 776 , 628 6Bi36 834 , 5~7 1 0224 . 0 94 
3031 - 2.081 340,71 5 341 . 463 2 7 8 7!i . 207 45 3.331 671 4 41.47::? 627 19 1114 . 9 9 3 989~ . l :Z~ 
:!067 - 3 - 009 370. 202 3H . 938 34 24 8 . 500 3 7-4 . 0 53 1 l 36 4 . ] 49 632:'8 7!i~ - -46 1 1041:2 , 92:' 
:,04:::, - 3 . 2 .ti9 371.961 23$ , 993 3088 0 . 988 411,383 1128 24. 4 ~7 7634!; 698 . 7~2 109::?8 , 898 
204 ) - 4. 106 385 , 190 ::!"ll . 121 :' J 903 . 0 :'7 281.864 15197 3.850 7086 3 499 . 2 00 11285 . H.36 

9 - 999.000 582 . 51 1 - 9 .ooo 3741~-266 871,47 8 163 9 ;i:! . 9 13 10 8968 1 6 1 :?,00 0 1007U . 9$3 
4 0 ()~ - 999, 0 00 659 . 713 - 9.000 ~ 7::i l 1. ~06 ~38 , 351 59-4 9 9 7,0-40 7 2 531 2891,200 10000 . 000 
~J00 1 -99 9, 000 6 .11 0 .97'} - 9 .ooo 3 :W.113,000 ~ 72. 503 , 73 4,47 . 61 J 116376 1 5 :'.:!:- . 7 9 0 10.'.:!22 . 063 
~-.(,,44 -9",9, 0 00 594. 6 B~ - 9 .ooo 37221. 0~ 1 4]7.684 684 821t , 0!1 1179 6 7 ;, 1 :, . '.,'4 9 1021-- . 133 
6 0 07 - 999. 000 ~07 , 8~4 -9 ,000 34154, 543 372 , '797 ~69 300 , 119 l 0 5460 1020 , 92~ 1019f,. 608 
60~"'1 - ?9 •r . ooo 449 ,44 9 -9, 000 ~893:' . 0 00 39::;. 3 3 9 •I• 6 J , o .q :-, l.~913 601 . ~oo 104011 , t,;n 

:•r, ~() ~6 ,o ~,. ~6 :i~. ,,. 06 :!6 06 
'.~4lH . . ~:·, , 1 ;'B:1

'/ -tYS.04980 ~-:,, . 44::'.,~7 :\-'140B .0!:,6 779 ... , :J9J:'., 1 ',.'7? , 18 !:,8 0 . 7 7~60 898~8 . !"..7 1 381 . 36~0 1 06.11 7 , 8 6 5' 
: •14: • . ()I\ : .. , :'.''1'::.(,111 J 00 , 69090 70 . 6t:l~O◄ 67~,1, . ~Jf, '."' 12:'4, 7 4 1::; ~94fl. 11 379 . ~ 6 70:' ~0304 , 1 :5 831 . 1~6 91?1 1 :307 . 6 0'.'>~. 

M -4 , l 06 3"l0, 7 1~ 81.60~ 2 190 :L0::!7 281 • 8 64 l 63 3. 850 62719 499. 200 9~34 . ~94 
7 0 1:1 4, :?O~ 666 . 7 3 ~ 346,606 .q993_::- . ooo 5012,84 4 l ~197 133~ -188 l 2 ~ 776 396 8 , 3 4~ 16..-64 . f,3,3 
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1056 
5068 
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2 050 
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4044 

8007 
'7'017 
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: '<>(•t• .... .,.· 

SU!'it f.:VH10£Xf' Tf•ASlRVN. TVMlf'VEH TVt'llFUEL REVlOSUB RVH1f•OF-

l , 8 40 
l ,S06 
1 , ~38 
1,370 
1,36 7 
1 ,-:!97 
1 , :2]4 
1,J-41 
l ,006 

. ~80 
, 241 
,078 

~ . 116 
- • 767 
- , 7Et:" 
- ,910 

- 1 .0~7 
~ 1.) 0 9 
~1.:i:n 
-1. '296 
- 1. '1~.11 
- 1 , 798 
- 1 ,806 
- l . 95:? 
- :i . ~~6 
-::? , 28~ 
- 3, 6 4 8 
- 3 ,652 
- 4. 94,4 
-R . 0~8 

-999 , 000 
- 999 .ooo 
- 999.000 
-999 .ooo 
-999 , 000 
- 9~9 . 000 
- 9 c..>9 . 000 

-999 . 000 
- 9 ? 9 , VOO 
-999,000 

30 
· . n?T~.; 
-:- . 1996J 

. e . o~u 
I , 0 4 0 

SUM J 

4, ~ 9 4 
4. 24J 
2 ,442 
-. '160 
- , 988 

- 0 . coo 
-999. 0 00 
- ',IS,'/. 000 

SS0.482 173.228 46384. 000 
4 50 . 455 529 <304 40752.223 
6:24, 909 132.990 57999.109 
535 , 616 166,170 49782.242 
5'50 . 03~ 166 .319 zs73.q .ooo 
~ 10 . 2'50 203.111 44~90.000 

- 9 , 000 :'09 ,665 4448 4, 76~ 
4 41 . 06 ] :?71.74~ 404•56. 000 
{,~7 .

0

106 1 70 . 5 09 4 6 4:'1 , 141 
? ':!7 . 562 B~ ,600 '44 7 22. 887 
374 , 107 250,850 !i~8~:'; , 39~ 
~ 15 . 284 l 80, 7=:i7 4 908:'.i,9 18 
4:J9, 27:' ~6:?, ~09 4 7:\1 0 . 1 13 
~88. 86/ l::i3 . ::?61 34J 71 ,4:26 
~.::.:i . 99:-: 177 ,814 3B1 ?8, 832 
41 t,. 0 :',8 ~A9 . l 97 41 0Et:?,28~ 
709. 091 17:.S::6 26664,0~~ 
3<jlfl. ~6::i 141 ,6:!2 S~208 .00 0 
3 4~. 298 197 . 36:' 4 '!:,J 04 . '/97 
406 . 749 2 (M. 96V 4 2234, 14:i 
J:j8 , 017 189.69~ 4091::,.:no 
469 , '586 l:il . 7::00 418'71.1,000 
479, 4.q:_, 11 6 . 640 3823S . 293 
411 , 7~~ 2 4:!, SRO 53 1 OJ. :?15 
.; ~o. 679 '50. 7 74 3 9~71. 4:::!6 
•99.903 180.992 44187.000 
403 ,260 50 . 4 88 29::tt, J. 840 
601. 377 24 . 763 3oo:;.-4 3. 465 
230, 0'46 214 , 613 2-4232. 0 00 
l 4 S,093 239. 200 9648, 887 
5 14,2'53 -9. ooc 47c;-8$ . S98 
493.436 - 9 . 000 39070. 570 
527,033 - 9 . 000 373::;:;, 332 
414, 43::, -9 , 000 40599. 000 
4 6 7. 861 -9. 000 4-4964, 5 39 
S:?9. 386 - Y, 000 421 06.578 
1 55,905 -9 . 000 8703. ~'58 

6 21 . 360 - 9,000 46360. 363 
417,0~3 -9. 000 60242. 000 
44Li. 206 -9 , 000 5 4746. 066 

3Y 30 40 
4 "ll . 9/, 0 J f, l A6 . 70670 4 1 97:0.396 
l:'.'6,~,6793 91 . 00018 l 09::-.~\ . 427 

14~. 0','J ~4 , 763 H70:l, :?~8 
7:-'7. ~6::' 529. 30'4 60242.000 

f.:VH lOEXf ' Tf·AS l RVl't TVt1 J .fV(H 

12 24,6::i6 
- 9 , 000 
-9. 000 

4 6 1 , 7 14 
444, Li48 
1 0 '1 .0.57 
24~ , 161 
]4 J , 7 t,t 

75,874 903~10. 000 
140. 0 6'4 l.,1~61.199 
145,062 33563 . 633 
485.906 31777.777 
:t24 . 587 31>;'30 . 000 
:t~7 . 2:;3 911>~ - 6~~ 

-C,,- .000 :!.2186 ,66 4 
-9 . 000 :~OO'i.l.41B 

t, 6 B 
• 1 :' 1 ~, ;, 4 /0 . :''tl,<)4 .:'" l 6 . 4:.0 ?73 31/3:'fl . t.6~, 

4. t:,.:' 1-.( ~•l:··. 7:;•:•:-,:;-, 1-1 :l . Ui,:•:Ji ; t~: ' 7H.31 ~, 
·11,:.,<>0 H J4. (d7 7~· • • ~ 7 4 V l 66, t,:!~1 

·1. 'I V-, 1 '. .. '.•'1 . l, '. ,i, •W'., . 9 0t. 9 0.V,h . (100 

590 . 215 548 708.?'46 
369 . 491 1225 32.266 
519 . 991 376. 48~.2.-e 
490.683 628 1202.521 
◄ 9i,213 :?67 371.638 
5 04. 432 97 793. 100 
.q 17,074 439 -466 , l 07 
440 , 666 466 386. 2~7 
!.JO, 0 :.:'l, ~o~ OZ7 . !',64 
89◄, 627 ~31 ,4 37 ,666 
◄ 29. 956 66~ :.eJ , 606 
616 . 871 181 32:'5.~84 
406 . e~, 367 ~o. ~o~ 
620. 7 0 2 344 Z6:'.'. ~ J l 
~o::; . o◄ .c; <4!:.3 ~47 .o~e 
4:?~ . ?76 699 5,367 

1236. 65~ ~98 I 94,097 
643-4'11 206 1 ,,;,90 
4:_,7, 163 Z40 /,3~ , 7R7 
!91 , 901 426 43:?,474 
397. 607 36:? 4 26 , 1:.~7 
~62. 797 448 460 , 406 
~ 16,623 189 ~~!, . 484 
395 , ~!;2 - 9 42, l l 4 
430. S78 6:52 3::\7. 483 
4:29 , 892 451 6 . 606 
338 ,824 69~ 648. S60 
251 , 0~2 1282 82,112 
29::; . 71 l <4)88 S,583 
92,380 14:-6 134.~65 

775,663 428 39 , 228 
1 73. 6 1 l. 978 2 .368 
428,462 ~::?7 36Z , 101 
406,.:!13 518 241.040 
368,13:S !j38 739.886 
4 0S.'788 763 365,470 
83 . 861 12~4 13 2, 0 74 

1196,846 486 3'42,30,4 
381. J 9 4 230 107 1.239 
426 .,419 366 948,0i7 

40 30 40 
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83.861 97 J . 990 
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