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PERFORMANCE AUDIT PR0cRAM 

PHASE I 

INTRODUCTION 

TPM and TDA Performance Audit Program 

In JUly 1981, the Los Angeles County Transportation Com- 

mission (LACTC) adopted a Transit Performance Measurement 

(TPM) program requiring transit operators receiving funds 

through the commission to collect and report nine, non- 

financial operating statistics. The statistics are reported 

by f ice service classifications on an annual basis. From this 

eAtensive data base, LACTC will calculate seven performance 

indicators which will be used to evaluate operator perfor- 

mance. transit systems completed and subthitted TPM reporting 

forms with their Short Range Transit Plans (SRTP) in Febtuaty 

1982. During this first year of the 'program, LACTC -will 

review the Ft 1981 data for ihformätional purposes only; 

beginning with FY 1982 data, however, the statistics will for±n 

the basis of funding allocation decisions. 

In addition to the TPM program, transit operators are 

obligated to satisfy the reporting requirements of the State 

of California's Transportation Development Act (TDA). Among 

its provisions, TDA requires the submittal of five systexnwide 

performance indictors. All bUt two of the st.atistcs used in 

the computation of these indicators are included in the TPM 

program. The statistics used to detie the indicators and the 

indicators themselves are submitted in the oper-ator'.s SRTP. A 
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triennial audit is specified by TDA to verify the statistics 

and to intetpret the meaning of identified performance trends. 

Phase I Objectives 

The purposes of this Performance Audit Phase I report 

are: (].) to verify the accuracy and reliability of the Oper- 

ators' reported TPM and TDA statistics; and (2) to evaluate 

the five performance indicators required by the California 

Public Utilities Code. More specifically, the objectives are 

to: 

Docutheñt 
reported; 

Evaluate 
reporting 

Identify 
recommend 

Identify 

how data are collected, stored and 

and verify data collection and 
procedures; 

potential procedural problems and 
improvements;. 

trends in operator performance; and 

Assess overall system efficiency and effectie.. 
ness. 

The data items to be reviewed are presented in Exhibit 1. 

Nine of the items are required by TPM; five by TDA. The dis- 

cussion of each operator's data collection procedures is 

organized by data item, following the. order presented in Ex- 

hibit 1.. FOr each Operator, the followiñ is presented1 

Copies of reporting forms 

Operator definitions of TPM and TDA data 
items. LACTC and TDA definition of terms are 
presented in Attachment A and are used as a 
benchmark fo± evaluating reported statistics 
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EXHIBIT 1 

PERFORMANCE AUDIT PHASE I 

TPM AND TDA DATA REVIEW 

Data Item 

A. Total Vehicle Miles 

B. In-Service Vehicle Miles 

C. Total Vehicle Hours 

0. In-Service Vehicle Hours 

E. Peak Vehicles 

F. Unlinked Passengers 

G. Passenger Revenue 

H. Auxiliary Revenue 

I. Local Subsidies 

J. Total Operating Cost 

K.. FulJ-Tme Equt'aleInt Employees 

Reviewed. EOr 

TPM 'I TDA''I 

x 

x x 

x 

x x 

x 

x x 

x 

x 

x 

X 

x 

(1) Data are reported by five sew/ce classifications: DemandBased Local; 
Policy-Based Local; Intra-Community Local; Multiple Stop Express and 
Few Stops Express 

(2) Data are reported by three service classifications: Express Bul; Local 
Fixed Route; and Demand Responsive. 



Description of data collection procedures, 
including step-by-step flowcharts and tables. 
A flowchart legend is presented in Attachrftent B 

Description of verification procedures 

Findings as to the accuracy a reliability of 
the reported statistics 
Identification of procedural problems 

Recormttendations for improving data collection 
procedures and TPM/TDA data reporting. 

The discussion of performance trends is Organized by 

indicator as follows: 

Ao Operating Cost per Passenger 

B. Operating Cost per Vehicle Service !our 

C. Passengers per VehiOle Service HoUt 

D. Passengers per Vehicle Service Mile 

E. Vehicle Service Hours per EmplOyee 

The analyEis for eabh operator includes the presentatiàri of 

indicator data for fiscal years 1978 through 1981; a discus- 

sion of performance trends.; and an assessment of transit 

system efficiency and effectiveness.. 

Reports have been prepared for the foirteen. fixed rOute 

and demand-responsive transit operators in Los Angeles County 

receiving funds through the Commission. This volume contains 

the Phase I reports for the Southern California Rapid Tr . ñsit 

District. 

- vi - 



ATTACHMENT A 

TPM AND TDA DATA ELEMENT DEFINITIONS 

LACTC Definitions of 
Data Reporting Terminology' 

A. Total Vehicle Miles The total distance traveled by 
revenue vehicles, including 
both revenue mi las and deadhead 
miles. 

B. la-Service Vehicle Miles Total miles traveled by reve- 
nue vehicle while in revenue 
service. Excludes miles 
traveled to and from storage 
facilities and other deadhead 
travel. Same as revenue 
vehicle miles. 

C. Total Vehicle Hours The total house of travel by 
revenue vehicles including 
scheduled hours consumed in 
passenger service and deadhead 
travel. 

D. In-Service Vehicle Hours The total number of scheduled 
hours that a vehicle is in re- 
venue service.. Excludes hours. 
consumed while traveling to and 
from storage facilities and 
during other deadhead travel. 

TDA Performance Measure 
De finitions2 

NA 

Vehicle Service Miles means 
total number of miles that 
each vehicle is in revenue 
service. 

Vehicle Service Hours 
means total number of 
hours that each transit 
vehicle is in revenue 
service, including lay- 
layover. 



ATTACHMENT A 

TPM AND TDA DATA ELEMENT DEFINITIONS 
(Continued) 

LACTC Definitions of 
Data Reporting Terminology1 

E. Peak Vehicles Maximum number of individual 
revenue vehicles assigned to 
service during any one period of 
time 

F. Unlinked' Passengers The number of passengers who 
board. public transportation 
vehicleso Passengers are 
counted each time they board a 
vehicle even, though it may be 
on the same journey from origin 
to destination. 

C. Passenger Revenue a. Revenue earned from carrying 
passenger.s a tong regularly 
scheduled routes.. Includes 
base fare, zone and express 
premiums, extra cost trans- 
fers, and park-and-ride reveue. 

b. Special transit fares: 
Revenues earned from sub- 
sidies received from agencies 
or organizations outside the 
City of agency providing 
transit service for: 

TDA Performance Measure 
De finitions2 

NA 

Total Passengers means the 
number of boarding pas- 
sengers whether revenue 
producing or not, carried 
by the public transporta- 
tion. syEtem. 



ATTACHMENT A 

PPM AND TDA DATA ELEMENT DEFINITIONS 

LACTC Definitions of 
Data Reporting Terminology' 

1. Rides given in regular 
servl.ce bUt paid for by 
organization other than 
rider 

2. Rides given along 
1 special routes for which 

revenue may be guaranteed 

H. Auxilary Revenue 

Ia Local Subsidies 

Not general fare assis- 
tance. Special transit 
fares must be applied to 
specific PPM service 
classi fications. 

Revenues earned from operations 
closely associated with trans- 
portation operations (e.g., 
advertising, station and 
vehicle concessions). 

Includes general operating as- 
sistance, local special fare 
assistance and other local 
sources. 

TDA Performance Measure 
De finiti.cns2 

NA 



ATTACHMENT A 

1PM AND TDA DAtA ELEMENT DEFINITIONS 

Mc'rc Definitions of 
Data Reporting Terminology1 

3. Operating. Cost 

K. Full-Time Equivalent N/A 
Employee.s 

NA NOt Applicable 

TDA Performan Measure 
Definitions2 

All costs in operating 
expense object classes 
exclusive of depreciation 
and amortization and 
excluSive of all direct 
costs for providing 
charter service. 

Number of employees em- 
ployed in connection with 
the public transportation 
system, based on the 
assumption that 2,000 
person-hours of work in 
one year constjtute one 
employee. 

1 Technical Advisory Committee, Short Range Transit Plan Guidelines, October 10, 1981. 

2 State of California, Public Utilities Code, section 99247, performance Measure 
Definitions, 1981. 



ATTACHMENT B 

FLOWCHMT LEGEND 

MANUAL 
OPERATION PUNCHED CARD 

PREPARATION MANUAL iNput 

PROCESS 

INPUT/OUTPUT 

AUXILIARY 
OPERATION 

DOCUMENT 



PERFORMANCE AUDIT PROGRAM 
P1ASE I 

SOUTHERN CALIFORNIA RAPID TRANSIT bISTRICT 

1.0 INTRODUCTION 

The Southern California Rapid Tasit District (SCRTD) is 

the largest of Los Angeles County's nine fixed rOute bus 

operators. During FY 1981, SCRTD provided 85 percent of the 

County's bus miles of service and carried 87 percent of its 

transit riders.. SCRTD operates 216 regularly scheduled lines 

in a service area encompassing 2,100 square miles. During the 

peak period, it schedules service for almOst 2,000 buses. 

According to its own definitions SCRTD operates six different 

types of serVices.: local, express, conttact, special, sub- 

scription and BEEP (Bus Express Employee Program). In FY 1981. 

these services carried approximately 1..3 million passengers on 

a typical weekday. The system operates 365 days a year: 255 

weekdayse 52 Saturdays and 58 Sundays and holidays. 

1.]. 'rPM AND TOA DATA REVIEW 

The purpose of this section of the Phase I report is to 

verify the accuracy and reliability of SCRTD's reported TPM 

and TDA statistics. SCRTD's TPM and TDA reporting forms con- 

taining the. subujitted values of the data items to be reviewEd 

are presented in Appendices 1-A and 1-B. 
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An audit Of the eleven statistics comprising this data 

review requires an understanding of hOw SCRTD defines, col- 

lects, stores, and reports its statistics. To obtain this 

informatidh, intetviews were condubted with SCRTD personnel in 

the Scheduling and Service Analysis Department and Planning 

Department. In addition, in-house and published reports were 

reviewed. A listing of persons contacted and documents 

Eeviewed is presented in Appendix 1-C.. Preparation and 

compilation of TPM and 'FDA statistics were the primary re- 

sponsibility of the Advance Planning Section of the Planning 

Department. The Scheduling and Service Analysis Department 

cantributed much of the necessary line specific data. 

This examination of SCRTD's data collection procedures is 

organized by data item. For each item the following is 

presented: 

9PM and TDA Definitions - The accuracy of 
npotted statisticS depends in large measure on 
the use of correct definitions. SCRTD's termin- 
ology definitions are presented herein. 

TPM and 'FDA Data Collection Procedures - SCRTD's 
procedures fort oIledting raw data and pro- 
cessing the data into TPH and TDA stat-istics are 
presented in flowchart form, where appropriate. 
The step-by-step flowcharts are of assistance iii 

identifying areas of concern and will be of use 
in performing a verification analysis. The 
flowcharts are accompanied by nartative descrip- 
tions of key procedures and input/output docu- 
ments and files. Where flowcharts are inappro- 
priate, procedures are described in narrative 
form. 
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Analysis and Verification - The data collection 
procedures are analyzed to assess the accuracy 
arid reliability of the statistics reported, and 
to identify potential problem areas requiring 
further examination. Considerations in this 
analysis include: 

- Correct definition of terms 

- Applicability of piOcedure 

- Use of adjustment, expansion and conversion 
factors 

- Timeliness of collection and prOcessing 

- Internal consistency 

- Completeness 

The operator"s application of prescribed pro- 
cedures is also reviewed Major considerations 
include: mathematical accuracy; tecordihg and 
transcribing accuracy; consistency of applica- 
tion: and adherence to assumptions. 

Sertvice Classifications 

The TPM program requires that statistics be reported' for 

each of five service classifications. These indlude local 

demand-based headways; local policy-based headways; local 

intra-comrnunity; express multiple local stops; and express few 

local stops. The initial assignment of its lines to these 

service classifications was performed by SCRTD in 1980. Since 

that time, it has notified the LACTC of its proposed service 

classification changes xe fleotthg service and line numbering 

revisions and additions. All reclassification requests were 

approved. A listing of SCRTD lines by service classification 

is presented as Exhibit 1-1.. Note, the following special 

service lines, as of December 1980, were excluded from the PPM 

classifications: 
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EXHIBIT 1-1 
SCRTD DATA REVIEW 

SERVICE CLASSIFICATIONS - FY 1981 

Local Demand Local Policy Local Community 
'lÀ 18 IC 

2, 3 4, 5, 6, 7, 8, 9, 10, 16, 17, 18, 73; 76, 81, 15, 78, 87, 1114, 183, 

12, 24, 25, 26, 28, 91, 103, 142, 151, 152, 201, 206, 306, 451, 

29, 32, 33, 34, 39, 153, 154, 156, 157r 158, 452, 872, 874 

41, 42, 44, 47, 49, 1:59, 160, 161, 163, 165, ................ n12 
50, 56, 75, 83, 84, 168, 169, 175, 232, 354, 

86, 89, 91, 92, 94, 356, 359, 423; .424, 425, 

96; 105, 204, 210, 212, 430, 431, 433, 434, 435, 

42b, 422; 426, 428, 436, 438, 440, 441, 445, 

432, 832, 834, 836, 446, 447, 822; 825, 826, 

841, 871 827, 828; 829; 831., 838, 

n48 840, 842, 844, 846, 849, 

861,867,869,877 

n61 

Express 
Multi-Stop 

2A 

35, 88, 93; 401, 456, 

480, 482, 483, 484, 

486; 487, 488, 490, 

493, 607k 801, 810, 

813,820 

n19 

Express 
Umited-Stop 

28 

122; 1.23, 144 176, 

492 494, 495, 512, 

514, 601, 602, 604; 

605, 606, 608, 716, 

721, 731, 755, 758, 

760, 762, 764,814 

n24 

[1 



Local Demand 
1A 

2, 3, 4, 5, 6, 7, 8, 9, 

12, 24, 25, 26, 28 

29, 32, 33, 34, 39, 

41, 42, 44, 47, 49, 

50, 56, 75, 83, 84, 

86, 89, 91, 92, 94, 

96, 105, 204, 210, 21.2, 

420, 422, 426, 428k 

432, 832, 834, 836, 

841, 871 

.......... n=48 

Local Policy 
18 

EXHIBIT 1-i 
SCRTD DATA. REVIEW 

SERVICE CLASSIFICATIONS FY 1981 

Local Community 
ic 

10, 16, 17., 18, 73, 76, 81., 1.5, 78, 87, 114, 183 

97, 103, 142, 151, 152, 201, 206k 306, 451, 

153, 14, 1.56, 157, 158, 452, 872, .874 

159, 160, 161, 163 165, . -. ........... n=12 

168, 169, 175, 232, 354, 

356, 359, 423, 424, 425, 

430, 431, 433, 434, 435, 

436, 438, 440, 441, 445, 

446, 447, 822, 825, 826, 

827, 828, 829, 831., 838, 

840, 842, 844, 846, 849, 

861, 867, 869, 877 

... n&i 

Express 
Multi-Stop 

2A 

35,. 88, 93, 401, 456, 

480, 482, 483, 484, 

486, 487, 488, 490, 

493, 607, 801, 810, 

813,820 

n19 

Express 
Limited-Stop 

2B 

122, 123, 144 176, 

492, 494, 495, 512 

514, 601, 602, 604, 

605, 606, 608 716k 

721., 737, 755, 758, 

760, 162, 764, 814 

... n24 



Contract lines (8 lines) 

Special event (15 lines) 

Subsc±iptiori. (9 lines) 

BEEP (25 lines). 

TDA statjsticà are .tepor-ted for two service classifications: 

express bus and local fixed route. 

Schedules of service actually operated during FY 1981 

were reviewed to verify that all service was acëouhted for in 

the TPM and TDA data base. Each line was cross checked among 

three sources:: 4-24 Reports, TPM line data, and TDA line 

data. It is concluded that all regularly schedUled lines are 

included in both data bases; however, as mentioned above, 

contract, subscription and BEEP service are excluded from the 

TPM statistics. An estimate of the total annUal service 

represented by these special services is as follows: 

Total vehicle Miles: 3,61.8,000 

Total vehicle Hours: 184,0.00 

Peak Vehicles: 

These and any othe.r special services shauld be reporte.d Under 

the "Other" colUmn of the TPM reporting form. 

A line-by-line review also indicates that the classifica- 

tidn of lines a express and local services are identical for 

both data sets. Because of SCRTD's major renumbering program 

throughout the cpurse of the year, several lines had to be 

cross-referenced to new line assigrtnents. For example, Line 

434 is classified as a local route for TPM purposes and as an 

express line .fot TDA reo±ting. This is because service on 
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Line 608, classified as a TPM express line, was renumbered as 

the 434 in June 1981, and thus the 434 became an express 

tine. At the same time, service on the old 434, a local line 

prior to June 1981, was renumbered as Line 177 and will be 

reported as local TPM service in FY 1982. 

A. Total Vehicle Miles 

TPM Definition - Total vehicle miles are defined as the 

total scheduled distance traveled by revenue vehicles, in- 

cluding all hoh-tEveñUé miles (e.g., pull-out, pull-in, and 

off-route travel) and revenue miles. 

TPM Data Collection Procedure - The numbers of total 

weekday vehicle miles shown on the TPM reporting form are the 

sUmmation of individual line mileage statistics. The line 

statistics represent a predetermined number of revenue and. 

non-revenue miles scheduled for the day on which a ride check 

was conducted1 expanded to an annual Value. 

The key source document for scheduled line mileage 'and 

other service statistics was the 4-24 Report - - SchEduled 

Service Operating Cost Factors by Line. Prepared by the 

Scheduling Department for each service period, or shake-up as 

it is cornonly known, this document and file itemizes each 

line's equipment needs for a.m. rush, day bAse, p.m. rush and 

owl; interline equipment savings; total and revenue vehicle 

hours; and total and revenue vehicle miles. Shake-ups 

generally occur in September, December and June. The Service 

Analysis Section retrieved FY 1981 4-24 Report data file, 

merged selected data elements with other information (e.g., 

boarding counts), and produced Line Performance Trends data 
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files (LPT). The definition and development of selected data 

elements in the LPT file is the subject of this report. Fol- 

lowing the development of the data files, the Advance Planning 

Section of the Planning Department assumed the responsibility 

of developing assumptions and methodologies for cothpiling the 

daily statistics into annual values.. It also completed the 

TPM reporting form and submitted it to LACTC wit),. SCRTD's 

Short-Range Ttansit Plan. 

A detailed outline of the prOcess by which total vehiOle 

mIles, hours, and peak vehicles were derived is depicted on 

Exhibit 1-2. Those steps related to the derivation of vehicle 

miles and the contents of key input and OutpUt itemS are dis- 

cussed below. 

Steps 1 through 3 - The key scheduling sOUrce. 
dO.cuEieht is the Basic Operating Schedule 
(Step 3M. Scheduled service for each bus trip 
to be operated on a line by direction of travel 
is described in detail, as shown by Exhibit. 
1-3. By processing the "Basic" with the dis- 
tance information contained in the Trip Pattern 
File (Step 2A), total scheduled vehicle miles, 
together with its revehüe and non-revenue com- 
ponents, are produced on to a Miles Master.Filè' 
(Step 3C). This file's disaggregate trip level 
information is condensed into a series of 
reports and files (Steps 3C and 3D). Until 
recently, the Herman File (Step 3D) was the most 
useful of these for preparing the 4-24 Report. 
Since the developmen of the Bus Line Accuinula- 
tion of Tithe and Mileage (BLT), it has been used 
.fot obtaining line, mileage. Examples of these 
reports are presented in Exhibits 1-4 and 1-5. 
As shown, these reports summarize service 
statiatics by bus run rather than by individual 
trip. 



EXHIBIT 1-2 
SCRTD DATA REVIEW 

TOTAL VEHICLE MILES, TOTAL VEHICLE HOURS, AND PEAK VEHICLES 

MILEAGE DETERMINED 
FRO STREET MAPS 

2. 

SC4EDULES 
OUTPUT: TRIP 
PATTERN FILE 

PREPARED 

I3b.) 

OUTPUT: MILES au I 

OUtPUT BASIC MASTERFILE DEVEL 

SCHEbULE ADTA1P 
OPED FROM BASIC 

PATTERN FILE 

'nIe See Apeno,x i.E cr F iowcnRrI LeQena 

I3c.I 

3d.) 

BY 

4., 
ADJUSTMENTS TO SCHED 
ULED LINE MILEAGE AND 

HOURSACCOUNT FOR 

VEIl IC LE R E CU IRE MEN TS 
DETERMINED 

I4b.I INPUT TOTAL VEHICLE 
MILES, HOURS AND PEAK 
VEHICLES ENTERED ON 
COST FACTOR CONTROL 

-, SHEET FOR INPUT 

COST FACTOR FILE 
PROCESSED. VERIFIED 

AND SORTED 

(5a3 



EXHIBIT 1-2 
SCRTD DATA REVIEW 

TOTAL VEHICLE MILES, TOTAL VEHICLE HOURS, AND PEAK VEHICLES 
(Continued) 

OUTPUT. REPORT No. 4.24 ''/ UUI 
SCHEDULED SERVICE / 4.24 

OPERATING COST / SEA 

FACTORS BY LINE. / COS 

6. 
SCHEOIJLESERVICEFILES 

MERGED WITH RIDE 
CHECK DATA TO CREATE 

LINE PRFOAMANCE 
TRENDS (LPT) FILES 

7 
1 

LPT FILES SORTED 
BY SERVICE 

CLASSIFICATION AND 
TPtA REPORTS PAINTED 

lb.) OUTPUT: FY 81 TPM 
LINE DATA REPORTS 
BY SERVICE CLASSI 
FICATION 

B. 
LINES WITHOUT FY81 

LPT DATA FILES 

\ IDENTIFIED 

2. SATURDAY AND SUNDAY / 10. 

\ MILES -IOURS AND YE- 
HICLE REQUIREMENTS 
RETRIEVED FROM LAST 

13. SATURDAY TOTAL VE- II 
HICLE MILES AND HOURS DAILY TOTAL VEHICLE 
SUBTOTALED BY SERVICE \IILESAND HOURS SUB 

CLASSIFICATION AND TOTALED BY SERVICE 

MULTIPLIED 9? 52 EQUALS CLASSIFICATION AND 

ANNUAL MILES AND MULTIPLIED BY 255 

HOURS. SAME PROCEDURE EQUALSANNUAL MILES 
FOR SUNDAY WITH 58 DAY AND HOURS 

EXPANSION FACTOR . 

'I3a.i 
/ OUTPUT ANNUAL / 

lb.) 
/ OUTPUT ANNUAL 

/ 
SATURDAY AND J / SCHEDULED WEEK 

/ UNOAY TOTAL yE- / I DAY VEHICLE MILES 

/ HICLE MILES. HOURS / I HOURS, AND PEAK 

/ 
AND VEHICLES BY / I VEHICLES BY 

SERVICE CLASSI- / / SERVICECLASSIFI- 
FICATION / I CATION 

14 

TPM D4TA REPORTING 
FOAM COMPLETED 

I6a.I 

ES AND 
&5SEN. 
ITEMS 

INPUT. DESIGNATION 
OF LINE SERVICE 
CLASSIFICATIONS 

9. 

FY OWEEKDAY 
LPT DATA FILES 

PRODUCED 

OUTPUT. FY '80 1PM 
LINE DATA REPORTS 
BY SERVICE CLASSI- 
F IC ATIO N 



EXHIBIT 1-3 

SCRTD DATA REVIEW 

EXAMPLE BASIC OPERATING SCHEDULE 

I Itt Uhf 
o3-11'82 

';.. 

1141 

OMIT 
412 
EICIS'I 
1.12. 

ISIS htfltIS*RLhIfl 
SAILSPPAY' 

,tISISI'I(Ii 

3 

ASS! 

I 5IJflI'AY. 

t$1,liS 

i!5. 
((AlSO 

VII IJUNIINGIUN 

IS ....... II DISTRICT 

DR. 
. 

!I.1 

SCIlIliLILL 
IN If'I 

1IIJHIIFR 
IZ-tk-8° 

eAsc 

60650 

OI1I4AIIN(j 

R1y51! 
4P 

3-t4-02!I 
Ift 

SCIWLIIIII. 

it Isj;ri1 

EASI8DSIND 02 

o ....;; .2K 'LINT 
. 

IUflIIIINI 
..8!..Q1, 
ilrnijijiku,H iIHt I'iFTI I ......'' 

SINK VI tub IGTN GIN GIN (GiN kN I 
&T*1 SPK . 

mAt IN t ((lilt SAYC C AHF ,AN (RD I 
ti. ,,_.,.._.. ..11 . I.,cY..!1I)IN ..IIQ$L' tIN 

/'I 1 
I 
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EXHIBIT 1-3 

SCRTD DATA REVIEW 

EXAMPLE BASIC OPERATING SCHEDULE 

- a...nv '1jUl11 11t4 l.AI.Ii.i,114111* IIAI'it' IIioIit.I 'DISTRICT 'BASC OI'IiFdAtING SCIILUIJIE 

0 FILE DAVE LINE 432 LOS ANGEIE S-ARCAIIIA VIA HUNTINGTON OR. SCHEDULE WINDER 80650 EASTBOIJND 02 
..I 7-142 flAil Y FlIEPI SAIURIIAY .SIJFI1IAY IN EFFECI l2Zl8O REVISED 3-14-820 
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1330 2 I 1133 1135 146 *158 *203 1210 .2I. 
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EXHIBIT 1-4 
SCRTD DATA REVIEW 

S 
EXAMPLE HERMAN REPORT 

S 

VEHICLE TINE AND MILEAGE PAGE 88 
WEDNESDAY 

EFFECTiVE DATE 06120182 RUN DATE 06116182 
DIVISiON NOo 9 3 

2 :30 16.0 :10 ?.R :00 OO 0.0 :60 18.8 1iT 32.3 
3 :04 0.2 :25 15.3 :1? :00 Ofl :41 15.5 2:00 9.4 

LINE '13 
101*1 1:34 4.1.5 1:28 50.0 :12 :00 0.0 3:14 91.5 5:53 141,6 

LINE No. .493 L.A-EL MONTE-MONROVIA 

NON 1 EVEN Ut REVENUE '-I 

PULL OUT PULL IN LAYOVER OFF ROUtE TOTAL IN SiRVjCE 
"US 
RUN TIME MILES TIME HALES TINE TIME MILES T:IME MILLS TINE MILES 

104 0.2 ;02 0.2 2:31 1:29 30.2 4:06. 30.6 9:38 ¶94.2 
2 :04 0o2 :00 0.0 1:35 :00 0.0 1:39 0.2 :25 7,4 
3 :04 0.2 :02 1.7.7 :0? :00 0.0 :43 l?!9 1:58 42.4 
3 :30 15.1 :02 0.2 :44 :00 0.0 1:16 15.3 2:20 44.6 
4 :21 16.9 :02 0.2 :10 :30 14.'? 1:03 31.8 2:05 46.2 
4 :36 15.1 :18 7.1 :00 :00 0.0 :48 22.8 1:05 22.4 

LINE 
TOTAL 1;33 4?.? :26 26.0 5:0? 1:59 44.9 9:05 118.6 ¶7:31 35?.'? 

LIkE NO. 49 L.A.EL MONTENONROVIAGLENDORA, 

NON LIVE NUt REV F N U E 

PULL OUT PULl. AN LAYOVER OFF ROUTE TOTAL IN SERVICE 
Bus 
RUN TINE 'MILE'S TIME. ILIS TINE TIME MALES TIME MILES TIME MILES 

1 :25 14.3 :10 3.6 :fl0 :00 0.0 :35 11.9 1:16 31.5 
2 :25 ¶4.3 :25 ¶4;.5 :I10 :00 0.0 :50 28!8 1:16 31.5 

b LINE 
TOTAL :50 28.6 :35 18.1 -:00 :00 0.0 1:25 46.'? 2:32 63.0 

LINE NO. SU1 FULLERTId-BREA-17NANC1AL (ENTER 



EXHIBIT L5 
SCRTD DATA REVIEW 

EXAMPLE BUS LINE ACCUMULATION OF TIME AND MILEAGE REPORT 

FILE DATE LiNt 'i87 I .A.-SAN GAIIRIEL-EL MONTE-SIERRA MACRE -SCHEOULE NUMBER 81315 
7- 7-82 DAILY (ICEPI SATURDAY I SUNDAY IN EFFECT 22-20'Il, REVISED 7-25-62 . 3 

SCHEDULED SERVIC DATA BY BUrRUN;BY PULL-0U7 

PULL-OUI PULL-IN OFF-ROUTE IION-Il(VENdE REVENUE HOURS tOTAL 
SSRIIIM---------------------------------------------------- REYNU -------------------------------- 

NO. PRO MILES HOURS MILLS HOURS MILES HOURS MILES HOURS :H1L15 TNSER LlO lOYAL HILLS HOURS OPERATION 

I All .2 *414 9.7 :27 9.9 :31 273.9I2,O62I*9 211:55 283.8 35,26 23*56 
2 AN :04 .2 :02 .11 :06 210.3 331*7 2139 111:26 250.7 111132 23*56 . 
3 AN 

.2 
4.2 ItS 9.7 :27 13.9 :142 235.0 2I!fl5 2:57 111:12 2*0.9 214:5* 23S6 

11 AM 11.2 :15 20.2 :25 24.4 :110 213.1 20;22 2:0?12:29 2282 13:09 23*S6 it 

5 AM 3.0 :09 .2 :02 3.2 II 205D 9131 211.5 22:22 208.2 12.33 23*56 
6 AM .2 aDS 4.3 :20 14.5 *1* 29.8 lila 10$ 1,36 38.3 1.150 23*56 
6 PM .5.0 :25 9.7 :27 22.7 l*222.9Ii0IIt0l :3S.6I'v.3 23*56 

S iAN 8.? :30 14.3 :20 22.5 :40 23.0 :1:00 .1100 35.5 1,110 2356 
7 PM 3.0 :25 20.2 :25 15.2 i*0 20.5 1106 flOe 33.7 2*116 23*56 
8 AM .2 lOS 111.5 :25 111.7 :29 -59.7 2i18 :20 2.38 74.5 3107 23456 

PM 3.0 :09 9.7 :27 22.7 :36 911.9 *i2* i35 4:59 ID76 5*35 73*56 Se 9 AM .2 04 111.5 :25 211.7 :29 70.9 3408 :22 3*30 85.6 3:59 23*56 
9 PM 3.0 :09 .2 :02 3.2 .111 57.1 2:56 434 3:30 60.3 3:42 23*56 .4 

. 10 AM 8.2 :30 9.7 :27 22.11 v.2 *0.3 1:39 67.7 2:5* :22 3:06 208.0 4:41 231156 II 
ID PM .2 104 11.5 :25 5-.? :29 137.0 6:29 1109 7:38 1*1.7 7:57 23*56 
II AM .2 :0* 211.5 :25 214.7 :29 74.5 3:15 :28 3:45 09.2 4:22 23*56 
II PM 3.0 109 9.7 :27 22.7 :3* 10.2 2:28 .31 .2:59 62.9 3:35 23*56 .5 
12 AN .2 :0* 214.5 :25 :57 35.1 1:26 $1.5 2:23 *05 2:28 06.6 3:5* 23*56 
12 PM jq.3 :30 20.2 :25 

.20.11 
211.5 ill S;23:08 123 3:3! 89.7 11:26 23*56 T 

AM 3.0 :09 411.5 :25 17.5 -:34 68.11 3:18 iSo 3:5* 85.9 11:28 23*56 SI) :3 PM 24.3 iSO 20.0 :10 211.3 :140 20.5 2,0* 2.0* 44.8 2.52 23*56 
3* AM 3.0 .09 214.5 .125 27.5 3 -27.3 I*2* :20 4*!8 2:08- 23456 
I. PM 211.3 :50 10.2 :25 211.5 .55 65.2 3106 :22 3:28 69.7 4:23 23*56 ... 
IS AM .2 :04 l*oS :25 34.7 :29 75.5 3:36 136 3154 89.1 - 4:23 73*56 
IS PH 8.0 125 .2 :02 8.2 :27 I56.0 7:221124 6:36 16*.? 9.:QS 23455 

. 16 AN 4.2 laS .2 j02 5.4 :27 62.2 2:q8 :32 3:20 66.6 3*31 23*56 
Ii AN .2 :0* i.3 :5 11.5 :19 29.0 1:28 *05 2.33 -34.3 1:52 23*56 
I? PM 3.0 itS 9.7 :27 22.7 i82 21.7 l,:02 . :02 34.4 3:8* 23*56 
II AM 3.0 :09 2'.. S :25 27.5 13* 27.3 1:24 III 2:35 *14.8 .2,09 23*56 5 
$8 PH 34.3 iSO 9.? :27 24.0 2:17 22.9 I-iDa 1:02 *6.9 2:28 23*56 
19 AM .2 04 $11.5 :25 $11.7 :29 29.8 2:28 :08 2:36 N45 2205 23*56 
19 PM $4.3 :30 20.2 :25 24.5 :55 20.5 1:10 1:10 *5.0 2:05 23*16 I 20 AM 211.5 :30 I*oS :25 28.5 *55 45.6 3:57 :05 2102 73.4 2:57 23*56 
20 PM 111.3 130 9.7 :27 24.0 :57 22.9 :59 :59 *6.9 1:56 23*56 
22 PM .2 102 17.6 *20 17.8 :30 -114.0 5:52 :50 6*41 $52.0 7:11 23*56 .5 

TOTALS: - 

5 S 
$69.3 8:32 301.9 11:20 70.14 2:25 541.6 22117 2830.11 131:35 23:03 ISS:38 3372.0 176:55 2 
269.3 8:32 301.9 31:20 70.4 2:25 . 5141.6 22*27 2830.4 131:35 23!03 254,38 3372.0 276:55 3 

269.3 8:32 301.9 11:120 70.14 2:25 5141.6 22s2y 2030.4 131:35 23:03 2511:38 3372.0 176:55 11 5 I 169.3 8i32 101.9 ll20 10o4 2:25 SI.6 22:1? 2830.4 251:35 23:03 i5*138 3312.0 216:55 5 

169.3 0:32 303.9 21:20 70.4 2:25 5*1.6 fl:I7 2830.11 131:35 23103 3514:38 3372.0 176:55 6 

FOREIGN LINE OPERAITONS: 

S LN. 149* 16.6 32* 10.0 :18 26.6 :42 33.6 2:25 2:24 bD.2 2:06 23*56 
LN. 76* 20.2 1140 27.6 :28 37.7 2:00 39.6 1:19 1:19 17.5 7:27 23456 2(37 



Steps 4 and S - A vehicle asSigned to a bus run 
on a paftidulat lihe may at sometime during its 
service period operate on another line. This is 
commonly referred to as interlining. To obtain 
an accurate count of the scheduled number of 
miles to be operated on one specific line, ad- 
jUtxnents for interline service must be made to 
account for those portions of runs serving other 
lines (subtract miles) and for service provided 
by other foreign line bus runs (add miles). 
Prior to the issuance of the BLT, the mileage 
statistics on the Herman Reports were manually 
adjusted to account for interline service. The 
new BLT identifies and adjusts for service going 
into foreign line operatiOns; serviOe coniing 
froth another line, however, must be, manually 
added to line totals. The worksheet for inter., 
line operation adjustments is the Cost Factor 
Control Sheet, as shown in Exhibit 1-6. 
Manually prepared for each line, these sheets 
provide the necessary input for computer prepa- 
ration of the 4-24 Report. A sample page of a 
4-24 Report is presented as Exhibit 1-7, 

With minor exception, Steps 1 through 5 have, 
are, and will continue to be regularly conducted 
for each shake-up. The remaining activities6 
hOwever, were performed specifically for satis- 
.fying FY 1981 TPM reporting requirements... 

Steps 6 thro.ugh 9 - Following preparation of the 
4-:24 Report and f-iles, TPM processing moved to 
the Service Analysis Section. As shown by the 
flowchart, weekday scheduled service statistics 
developed in Steps 1 through 5 were merged with 
other data items obtained th±ough ride checks. 
Scheduled service statistics were matched to the 
date on which the ride check was conducted. The 
product of this merger was weekday LPT data 
files. Sorted by service classification, TPM 
reports were pr:inted itemizing service and use 
statistics for each line within a classification 
(Step 7B). An example of a TPM line data report 
is presented as Exhibit 1-8.. The TPM line data 
rEports initially contaiaed only FY 1981 data. 
Because ride checks were not conducted on all 
lines during FY l98 similar TPM files and 
teports based on FY 1980 data were produced 
(Steps 9, 9A). 

1-7 



FILL riflE - 1jtL4/81 
(tORI TLkM SCHEO LINE 
IJIW DIM NO NO 

09 b1362 49 DX 

EXHIBIT 1-6 
SCRTD DATA REVIEW 

EXAMPLE COST FACTOR WORKSHEET 

DII. 

1:09 

HOURS 

INTERLINE OPERATION 

LI. EFFECt 12120181 . MILES 
TOTAL IN SERVICE TOTAL IN-SERVICE REVISED I I 
ThD thP4 440 +31 113 fpne'fl 

I QUIP ME NI 
-f .o(n .4 I: c -' f I 

-f-li? .4-1:15 4-.6 ±31 a4 f,,,4q3 BASE OWL 

o , 
.i-G:ol 77 -i-iio i9. ttvTAL 

I UU 1PM LIII 

SIGN 
!!OFI__M!SC WORK QnR._PREM..__!A.! 

0:30 0:15 0100 7:51 0:00 0:00 7:51 

- - ....... 

REVENUE TOTAL TOTAL 
MILES MILES TRIPS 

q+ ib6- 6 

LINE COMPOSITE 
VEHICLE HOURS 

EIUIPMENI ! 

It.TERLINE ! INTERLINE SERVICE 
SAVINGS 1 tON 

DIV AM PM I REVENUE REVENUE 
NO RUSH BASE HUSH OWL AM jM I - t - 

TOTAL--------------------------------------------------- 

a 

VEHICLE MILES 
I INTERLINE SERVICE 
F NON 

NON REVENUE REVENUE ROE. 

REVENUE REVENUE TOTAL! - REVENUE REVENUE TOTAL 

F---------------------------------------- I". F------------------------------------------ 

- 
SCILDUIfl sIRVIC OPERATING COSTS 

F Q U I P M E N T 

1. R o S S INTERLINE VEHICLE HOURS 
LiNE DIV A.M. DAY P.M. SAVING 
NO NO HUSH BASE RUSH OWL ...&,M,P .M, TOTAL REVENUE 

- 

494 9 3 0 3 0 i3;$ 1SS 

VtHICLE MILES 

TOTAL REVENUE 

33é 190 



EXHIBIT 1-7 
SCRTD DATA REVIEW 

EXAMPLE 4-24 REPORT 
REPORT NO. £24 

PAGE 6 OF 2 

-SCHEDULID SERVICE OPERATING COST FACTORS 

tFFrCTl:vt SEPTEMBER 14, icga 

DAILY EXCEPT SATURDAY AND SUNDAY 

INTLL3NE 
DÀY _8VJG VLu1LL_uQQ&L..... YLU1CLLM1LU_.. 

IQI51. IUIM. ----- RLYLiVL__ 

i.88 

49U 
492 

Ii 

4 

3 

8 
10 
13 
4 

85.13 
I 15:1.2.6 

17.44 

73.06 
141.5.7 
lj.03 

1,226 
2,910 

491 

867 
2,568 

313 
493 5 2 6 I 2 13.41 17.5'? 385 290 
494 I. 4 I 2 18.02 13.04 341 lIe 
495 4 8 ._..j 64sf? _L.0O _ 1.219 1.235 
496 6 6: 7 83.45 7743 2,161 .2,143 
501 1 1 4.1.3 2.20 115' 57 
503 1 1 - 3.51 2.26 113 71 
504 1 4.33 2.44 143 6O 
505 3 3 13.46 8.20 281 174 
507 1 1_ 3.34 ..h16 78 36 
SOb 1 I 4.05 1.51 123 61 
509 2 2 9.45 4.39 289 144 
511 1 1 - 3.34 2.19 68 
51.2 2 2 10.49 4.39 258 150 
513 1 1 3.25 1.43 90 49 
514 3 3 13.32 . 6.35 32? 14? 
flu 7 7 33.03 21.22 698 326 
601 2 12.26 - 10.22 248 202 
602 5 .4 1 23.21 : 15.29 451 213. 
604 6 8 1 2 22:.0I 10.41 ? 339 
605 4 4 

7 

19.40 .1t3.16 £29 308 
606 1:9.03 390 
607 ó 1 8 109.26 

__iP..4 
1C0.58 
_ 

2,059 1,805 
60& 3 3 13.39 6.59 165 1e9 
716 6 6 R4d1 12.48 36? 159 
721 1U 12 2 4s21 

_ 
24.33 1,160 704 

7.37 4 I. 16.29 10.20 25 228 



EXHIBIt 1-8 
SCRTD DATA REVIEW 

EXAMPLE TPM LINE DATA REPORT 

I 

( 
-t m'nt a' L0C B.s .as & 4, 

0$ 
à tcS Tor. 2e.j.na 

aDATA,L FY81tACTCI. -- 
-tt CQPc.a-a 

DATA 91 SLt4t5 .12/C2/81 10:34:20 CC) 
I. 7 !00708 t 15355 1aaz49-1z .86179.1t19 577.91 
2. ! 810121 1 33214 k664 43574i9.23e4.87 33 10670.49 
.3. 6 810319 1 20W6 1933 3i7.46t23.95 24 E;34.70 

c-nozi.r 1 31C36 6234 49.25W90.ZC ä8.cz 41 llCfl.77 
S. 12 810127 1 16405 2106 202212:12.26L62.20 20 5454.15 
6. 24 1C0924 1 10639 3861 32351224.36 L83.70 20 4M44.44 fl 2! srrzxrr 9371 1491 lT3IjITI.Th L24.DI5 fl-.zS 
S. 
9. 

J7 DCLIII 
- J-t5flfl 1 F47E" 

L 1&5? 
3'I- 
2Y1?L 

3fl1&S5tt1-5_3t.s.&I3Sa..44 
a29SCS1f1-fl.8 to 19...tfr 

IC. 32 810217 1 '3934 1C75 1CUI 82.65 64.63 6 1743.36 
11. 33 800.908 1 4315 1733 14791114.85 83.02 9 1324.44 

St 1TC27F I 972fl45 3Z&S246 .58 t97.9E 21 r4n.-rz- 
1". 41 800926 1 11485 1021 9181118.7; 87.43 10 3625.41 
15. 42 810506 1 21775 3198 2656fl4.55fl2.68 27 6789.9.1 

Qt aL.r1f I t40flflW ztfl2tr.flL6nSrT& vn.n 
Li. 56 81011.3 1 59.13.2796 1937.57.1C1.15.73 18 2341.93 
13. BTThCI1I3 1 29154 3225 280189.48fl.92 22. 88'37..57 -- oT-OO1.1?-- 1 -nee fl-!! t&8!T7tv! L;l..T! rt--ttt,nr--' 

r.3frtC1fl8r+ cpc.r Petnoofl .*a}w_y.fl ntu-tete 
21 36 3141C 1 6952 2560 2491J.61.41132.78 18 2457.45 
---. .. fl3T- 209332231 zcrz963La4.rrtr-4q8le6r 
23. 92 8C0730 1 12224 3077 2s1,e2.ie t83.4C 21 4356.16 
2.. 9 800627 1 1.9074 2435 2328235.23187.SC 13 6220.26 

-- _ 103- _ T1 0 _ k _ t7 : _ 'J pL-ato.nar 
26. 103 310520 1 19497 3485 2943!B9.1C!2.5? 23 613.97 
27. 20" 8101408 1 45999 5733 1363 i87.83573.C! 36 13-a60.55 

r1tGoDtr7 i 

29. 249-80-10.15 1 21584 3959 351430b.41251.72 22 6901.4! 
30. fl 100103 1 )1.31tQ3L1. 

rrzwtott 1 1flfl 29t2t6flfl1ThC78fl8 t6Th4.!! 
32. Mza 810421 1 6834 1713 15C31.18j 97.631C 2324.41 
33. .426 800911 1 750.5 2:1C$ 1813147.5C1116.C! 12 2763.00 

;.c nt t--s1flt-4tb"t22.SI 9fr fltta ttPflr 
35. '$28 810316 1 4931 1911 1609122.51 93o87 11 1716.80 
36. s32 810223 1 fl33 1645 1408114.51 793.7, 8 1154.13 

838 tC.IZIC 16191 159t 1185t15.76'82.301'fl2tit 
35. 36 510106 1. 8.674 3.057 2611.181.134G.43 12 3435.58 

sn azCnc I 143r2213 1866148.C1111i42 11 I28aT9 
END DATA. ERRORS: NONE. TIME: 0.711 SEC. IMA1BC OUNT: 40 



Steps 10 through 14 - At this point, the Advance 
Piihning Section assumed data processing re- 
sponsibility. TPM data repOrts were reviewed 
and a dataset was selected for each line. A set 
of guidelines were developed and used for 
selecting the date of the dataset arid for makin4 
adjUstments to lines which were modified during 
the course of the year. The first task was to 
identify lines which assumed new numbers at Some 
point in FY 1.981. A Line History Report listing 
new line numbers and when service began under 
the new line was used for this purpose. The 
second task was to identify lines which under- 
went service modifications, whether in terms of 
alignment or service levels. The third task was 
to inspect the TPM line data reports to deter- 
mine whether more th.an one line oheck was avail- 
able for the modified lines. If so, the sta- 
tistics were manually prorated and expanded to 
annual statistics according to the service per- 
iods in which they would have applied; e.g., 
three mOnths f Or data from the first check and 
nine months for data from the second check. 
Counts made of the number of weekdays, Satur- 
days, and Sundays within each serTvide period 
were Used to factor the daily statistics to 
annual values. If only one check was available, 
the data were used as reported in the single TPM 
line data file without adjustment. Changes 
which went into effect as of JUne 21, 1981 were 
not incorporated into the analysis since the 
1281 fiscal year ended on June 30. 

For those lines not requiring adjustment and fOr 
which more than one ride check was conducted 
during FY 1981, data from the most recent check 
were selected. If F'! 1981 data were not avail- 
able, data were retrieved from the laSt con- 
ducted ride check, whether it was from FY 1980 
or earlier. Once selected, total annual weekday 
vehicle miles were manually computed by multi- 
plying daily miles by 255 weekdays. 

Weekend annual vehicle miles were also estimated 
front d.ata provided by the 4-24 Report. Rather 
than being linked to a ride check dataset., how- 
ever, all Saturday and Sunday mileage statistics 
were manually obtained from the last 4-24 Report 
of FY 1981. Saturday mileage was multiplied by 
52 days; Sunday mileage was multiplied by 58 
days to account for all Sunday and holiday 
service. 
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Analysis and Ve±ification - Two definitional and pro- 

cedural problems havt been identified which could potentially 

affect the accuracy of the data base. The first concerns the 

definition of total vehicle miles. Although both revenue and 

non-revenue mileage are included, the statistics reflect 

scheduled miles rather than actual miles traveled. The pro- 

cessing procedure does not allow for adjustments to account 

for non-scheduled changes, such as road claus, missed rühs, or 

extra trips. 

To assess the impact on the FY 1.981 data base, a study 

performed by the Mileage Section was reviewed.. It was con- 

ducted to determine the difference between actual and 

scheduled miles of service. From July 1, 1980 to June 30, 

1981, all non-scheduled added miles, cancellations, and 

temporary scheduled miles were processed each day tO establish 

actual daily miles. On an annual systenwzide basis, the 

results were as follows: 

Scheduled Miles: 105,159,971(1) 

Actual Miles: 105,661,540 

Difference: 50.1,569 

Percent Difference: +0.48% 

Although the ipact oh any particular line nay be significant, 
the overall systemwide difference between actual and scheduled 

mileage is small. The report also indicated that the 

(1) This figure does not match either the TPM or TDA total 
vehicle miles statiStic because it includes special ser- 
vices and is derived from a cumulative count rather than 
a factoring procedure. 
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calculation of actual miles required approximately 1,00.0 man- 

hours. From the results of the Mileage Section's study, the 

scheduled service statistics, without adjustment for nOn- 

scheduled changes, reasonably represent operated service 

levels. 

A second potent-ial problem concerns the lack of any 

adjustments to account for seasonal variations in service 

levels. As calculated for FY 1981, the daily weekday Vehicle 

miles statistic reflects service which was scheduled for the 

day on which a ride check was conducted. In this way, the 

daily vehicle mileage in effect dtiflng one service petiod was 

factored to an annual value without consideration of service 

levels in the three other periods. Weekend statistics based 

solely on the mileage statistics reported for the last 

Shake-Up period in FY 1.981, are also suspect of this problem. 

To assess the impact of SCRTD's procedure on the data 

base, annual weekday vehicle miles for a sample of lines were 

independently calculated. The verification process consisted 

of: (1) selecting a thiñimüm 10 percent sample of lines by 

service classification; (2) retrieving the daily vehicle mile 

statistics from TPM reports and multiplying by 255; (3) re- 

trieving daily vehicle mile statistics frOm 4-24 Reports for 

each service period in fl 1981 and multiplying by the appro- 

priate number of weekdays, Saturdays and Sundays.; and (4) 

comparing the results of the two procedures. The results of 

this verification process are presented in Exhibit 1-9. 

As shown, the two procedures yield different annual 

statistics. The most significant differences were found to be 

in IC-Local Community and lA-Local Demand classifications. 
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EXHIBIT 1-9 
SCRTD DATA REVIEW 

VERIFICATION OF TOTAL VEHICLE MILES 

VehicleMiles 
Number in:Sample/ 

Service of Lines Vehicle Miles 
Classification in Sample In Classification 

1A Local Demand 5 13% 

lB Local Polièy 6 8% 

IC Local Community 6 60% 

2A Express MultiStop 10 66% 

2B Express Limited Stop 12: 43% 

Annual Weekday 
Total Vehicle Miles 

TPM Verification 
Procedure Procedure Difference 

5,113,260 5,233,365 120,105 

2.3% 

1,644,750 1,645,074 324 

1.0% 

927,435 964,410 36,975 

4.0% 

9,784,350 9,838,436 .54086 

L0% 

1,859,970 1,869,543 9,573 

1.0% 



The latter accounts for almost 50 percent of weekday service. 

If the Sample's 2.3 percent Variance were to be applied to the 

total ehicle miles itt the lA classification, the discrepancy 

between TPM factored and actual scheduled service would total 

over one million miles. it is therefore recommended that the 

PPM data be collected separately for each service period in 

order to account for service changes in particular lines or 

groups of lines and seasonal variations in service levels. 

An additional 

timeliness Of the 

sengers.. 

issue, that of internal consistency and 

data base is discussed in F. Unlinked Pas- 

B. In-Service vehicle Miles 

TPM Definition - Itt-service vehicle miles are defined as 

the actual distance traveled between the first and last stop 

on a route; it excludes all deadhead mileage. 

TDA Definition - Vehicle service miles are defined as 

scheduled teVénue bus miles of operation exclusive of pull- 

out, pull-in and interline deadhead mileage. 

PPM Data Collection_Procedure - The numbers of in-service 

vehicle miles shown on the TPM reporting form are the summa- 

tion of individual line in-service mileage statistics. Week- 

day itt-Service vehicle miles were derived from data collected 

during ride checks. A ride check is performed by a checker 

traveling on-board all bus trips scheduled for a line on a 

single day. Asño±ig other items, the checker records every 

timepoint location served by the bus. Actual miles traveled 
0 
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while in-service are äalculated by computer with the assis- 

tance of a mileage matrix. The Service Analysis Section is 

r.espdnsible for processing this information arid constructing 

Line Files which contain all ride check. data. LPT data files 

were constructed from these Line Files together with scheduled 

service Statistics matched to the date of the ride check. The 

Advance Planning Section of the Planning bepar-tment used corn- 

puter-generated line data reports to manually compile in- 

service mileage statistics for the TPM reporting form. Satur- 

day and Sunday statistics were obtained directly from 4-24 

Reports published for the last Scedule period in FY 1981. 

A representatiOn of the steps which were followed to 

derive in-service vehicle miles is presented as Exhibit 1-10. 

Additional discussion of particular steps follows. 

Steps 1 through 6 - Ride checks record what 
actually occurs on the street for one complete 
service day. Lines are selected for ride 
checks on the basis of the Scheduling Depart- 
ment's recEipt of tequests for information 
about particular lines. A systematic updating 
of old data has been given a low priority. 
Thus1 all lines were not surveyed in FY l981, 
although some wEre checked more than once. 

Once the checks are performed for a line, the 
Scheduling Department assembles all ride check 
forms a.nd sends them to Service Analysis where 
a data technician is assigned the responsi- 
bility of constructing a Line File. The data 
technician checks for the reasohableness and 
completeness of the trip sheets and adds in- 
fo±tatiOn necessary for data processing 
(Step 2). Information is directly kéypünchéd 
off the trip sheets and processed (Step 3). 
The data technician checks the suitability of 
the existing mileage matrix which contains 
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EXHISIT i-io 
SCRTD DATA REVIEW 

IN-SERVICE VEHICLE MILES 

1ç FIAStAND LAST BUS 
STOP ON TRIP RECORDED 

DUPING AWE CHECK 
IIái WEEKDAY 

Ilib.) SATURDAY AND I 

2. 
/ / RIDE CHECK FOAMS 

(INSPECTED AND PREPARED \ FDA 

4. 

MILEAGE 

MATRIX RIDE CHECK TRIP 

DEVELOPED I SHEETS KEYPUNCEO 
AND PROCESSED 

Sal 
INPUT. POINT NUMBER OF TAIPS 
TO POINT 015 MULTIPLIED BY MILES 
TANCES FOR ALL PEATRIP EOUALS 
TRIPS ON LINE IN-SERVICE MII.ES 

6. 

DATA VERIFIED 
AND LINE FILE. 
CONSTRUCTED 

I6a.I 

OUTPUT 
WEEKDAY 

LINE FILES 

LINE FILE MERGED WITH 
SCHEDULED SERVICE 

DATA FILES TO CREATE 
LPT DATA FILES 

Ba I 

LPT FILES SORTED 
BY SERVICE CLASSI- 

CLASSIFICATIONS 
FICATION AND TPM 
REPORTS PRINTED 

4. 

OUTPUT. PYSITPM 
LINE DATA REPORTS 

BY SERVICE 
CLASSIFICATION 

9. NaIL See A000noix I.E far Flowarian Leqena 



EXHIBIT 1-10 
SCRTD DATA REVIEW 

IN-SERVICE VEHICLE MILES 
(Continued) 

9. 

FY8OWEEKOAY I 

LPT DATA I 101 
FILES PRODUCED 

-- 1 

F OUTPUT: FY9O 1PM 
LINE DATA REPORT 

(lot I 

II! WN 

S 

112.1 

Cab.) 

LINES WITHOUT Ft 
81 LPT DATA FILES 

IDENTIFIED 

RENUMBERED LINES 

WICE STATISTICS SUB- 
OTALED 8Y SERVICE 
LASSIFICATION AND 
MULTIPLIED BY 255 

OUTPUT. ANNUAL 
WEEKDAY IN- 

SERVICE MILES 
BY SERVICE 
CLASSIFICATION 

1130.1 

REVENUE MILES COM- 
PUTED FROM BASIC. 

OPERATING SCHEDULE 
SEE TOTAL VEHILCE 

MILES 
FOR DISCUSSIONI 

ULgD.SERV ICE 

OPERAT IN G.COST 
FACTORS BYLINE 

14. 

SATURDAY AND SUNDAY 
' REVENUEMILESRE. 

TRIEVED FROM LAST 
FY81 4-24 REPORT 

SATUOAY MILEAGE 
STATISTICS SUBTOTALED 

BY SERVICE CLASSIFI- 
CATION AND MULTIPLIED 

BY 52 EQUALS ANNUAL 
SATURDAY REVENUE 

MILES. SAME PROCEDURE 
FOR SUNDAY WITH 58 

DAY EXPANSION FACTOR 

{153.I 
/ OUTPUT, ANNUAL 
/ SATURDAY AND 
/ SUNDAY REVENUE 
/ MILES BY SERVICE 

/ CLASSIFICATION 

16. 

TPM DATA REPORTING 
FGR COMPLETED 



point-tb-point distances for all types of trips 
on the line. If route alignment has not 
changed since the previous ride check, the 
existing distances on file would be used. If 
routing ha changed, however, revised point- 
to-point distances wolild be entered. The data 
technician then runs through several stages of 
verification checks. 

Steps .7. through 16 - See discussion under 
A. Total Vehicle Miles, Steps 6l4. 

TDA Data Collection Procedure - The number of revenue bus 

miles reported for TDA audit pulrposes (See Appendix 1-B) are 

the surmnation of individual line mileage statistics. The line 

statistics represent scheduled revenue miles as reported in 

the 4-24 Report, expanded to annual values. Based on the 

statistics provided in three 4-24 Reports issued for FY 1981 

(June, September, and April), a weighted daily average revenue 

hours value was computed for each line.. Annual weekday, 

Saturday, and Sunday statistics were factored from the average 

daily values using 255, 52, and 58 day expansion factors 

respectively. Based on the Planning Department's assignment, 

lines were divided into express and local classificationS.' A 

ratio of express to local mileage was computed based on 

mileage statistics reported in the June 4-24 Report. This 

ratio was then applied to the derived annual systémwide 

statistic to estimate local and express tevenüe miles, 

respectively. 

Analysis and Verification - Although the definitions of 

TPM In-Service Vehicle Miles and TDA Vehicle Service Miles are 

similar (See Attachment B), SCRTD elected to coliedt and 

process the data using two different methods. Reported TPM 
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mileage statistics reflect the expansion of actual daily 

in-service data, as recorded by a ride checker, to annual 

values,. Two potential conOerns with this approach have been 

identified. The first is that some portion of a line's mile- 

age may have been excluded from the daily ride check count. 

us trips operated by a foreign line vehicle may not have had 

a ride checker on-board. Thus, the in-service mileage calcu- 

lated for a line which uses foreign line buses, would have 

been underestimated. The Service Analysis Section is cur- 

rently instituting procedures to adjust line statistics to 

account for any unchecked bus trips. The second concerh per- 

tains to the expansion of a single day's statistics to annual 

values without adjustments to account for unscheduled oper- 

ating changes, e.g., missed trips and extra trips and 

scheduled seasonal variations in service levels. As discussed 

under A. Total Vehicle Miles, however, the .impaOt of ut- 

scheduled operating changes on total systemwide statistics is 

very small. 

Reported TDA mileage was developed by expanding scheduled 

daily revenue miles to annual values. As discussed prev- 

iously, the use of scheduled service statistics without 

adjustment, does not account for unscheduled operating 

changes. In additipn revenue miles as reported on the 4-24 

Report include within-line deadhead travel. (It excludes 

pull-out, pull-in and off-route deadhead travel). By TDA 

definition, all deadhead travel should be excluded. 

A sample of lines was examined to determine the impact of 

within-line deadhead on the ih-servide statistics. Because 

the incidence of within-line deadhead or off-route travel is 

greater on express lines, these services were reviewed more 

extensively. For local services, within-line deadhead travel 

1-14 



accounted for 1 to 3 percent of sampled in-setvice vehicle 

miles. For express services, it accounted for .2. percent of 

Multi-Stop (2A) in-service miles, and 9 percent of Few-Stop 

(28) in-service miles, as shown by Exhibit 1-li. The source 

of the in-formation presented in the. exhibit is the ptevioüsl 

referenced Bus Line Accumulation of Time and Mileage Report. 

According to these reports, the majority of off-route mileage 

is operated within a single line, rather than interlined 

between two Lines and that the impact of including deadhead in 

Classification 28's statistics is fairly significant. 

A comparison of TPM and TDA in-service mileage statistics 

reveals a difference of almost 4 million annual miles.. 

Reported annual in-service miles are as follOws: 

TPM: 84,754,382 miles 

TPM Adjusted for 
Special Services: 87,865,861 miles 

TDA: 91,611,000 mileà 

Difference: 3,745,139 or 4.3% of TPM mileage 

In addition the allocation of miles to local and express 

service classification varies by report. The data processing 

procedures used for TPM purposes result in the assignment of 

78 percent of systemwide in-service miles to local se'rvicè; 

whereas, TDA procedures result in 75 percent to lo.cal 

services. To ensure consistency among reported service 

statistics, both in termS of total. miles and allocation to 

service classifications, a single approach should be adopted 

for the collection and processing of service statistics. 
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EXHIBIT 1-11 
SCRTD DATA REVIEW 

VERIFICATION OF TDA IN-SERVICE MILES 

2A 2B 
Express Multi-Stop Express Limited-Stop 

Sample Lines/ 
Total Lines by Classification 90% 63% 

Daily within Line 
Deadhead Miles 730 379 

Within Line Miles/ 
Off-Route Mites 73% 85% 

Within Line Miles/ 
In-Service Miles 2% 

SoUrce: Bus LIne Accumulation of Time qnd Mileage Report 



0 

C. Total Vehicle Hours 

TPM Definition - Total scheduled vehicle bouts includes 

all pull-out, pull-in, and of f-route non-revenue time and 

in-service and layover revenue time. 

1PM Data. Collection Procedure - The number of total week- 

day vehicle hours shown on the 1PM reporting form are the 

sUñunatiOh of individual line time statistiOs. The. line 

statistics represent a predetermined number of revenue and 

non-revenue hours scheduled far the day on which a ride check 

was conducted, expanded to an annual value. The steps in- 

volved in this process are depicted in Exhibit 1-2. As dis- 

cussed under A. Total Vehicle MileS, the key sOUrOe for 

scheduled vehicle hour statistics was the Scheduling Depart- 

ment's 4-24 Report and its associated CFS data file. For 

weekday data needs, the Service Analysis Section rrietged this 

file with use statistics from its Line File. The results were 

TPM line data reports by service, classification. A planner 

frOth the Advance Planning Section subsequently selected the 

most appropriate dataset and applied annual expansion factors 

to the daily statistics. Information was then recorded in the 

TPM teporting forms. 

Saturday and Sunday total vehicle hour statistics were 

manually obtained froth the last 4-24 Report of Fr 1981. The 

daily statistics were factored to annual values using 52 

Saturdays and 58 Sundays and holidays. 

Analysis and. Verification - The same concerns described 

for total vehicle miles apply for total vehicle hours. In 

summary these are: (1) schèdüled vehicle hours do not account 
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for unscheduled operating changes which occur every day; arid 

(2) vehicle hours for one service period do not account for 

scheduled service changes which oôcur in the other service 

periods. 

D. In-Service Vehicle Hours 

TPM Definition - In-service vehicle bouts are most simi- 

lar to SCRTD's definition of revenue hours. Based on 

scheduled service, it includes in-service, layover, and 

within-line deadhead travel time. It excludes pull-out, 

pull-in, and between-line deadhead time. 

TDA _Definition - Vehicle service hours are defined as 

scheduled revenue bus hours of operation including in-service, 

layover, and within-line deadhead and eAclüding pull-out, 

pull-in and interline deadhead hours. 

TPM Data Collection Procedure - In-service vehicle hours 

reported for the TPM program are based on a systemwide ratio 

of the number of revenue hours to total hours. At SCRTD, the 

rule of thumb is that weekday revenue hours cOnstitute 92 

percent of total vehicle hours.. In-service hours were derived 

by multiplying total vehicle hours for each service classifi- 

catioh by a constant 92 percent. For the weekend, in-service 

vehicle hours were computed as 96 percent of total vehicle 

hours. 

TDA Data Collection Procedure - The number of revenue bus 

hours reported for TDA audit purposes are the summation of 

individual line hour statistics.. The line statistics 
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represent scheduled revéñde hourS as reported On the 4-24 

Report, expanded to annual values. Based on the 4-24 Reports 

issued for service in FY 1981, a weighted daily average reve- 

nüe hours value was OOrnpUte.d for each line. Annual weekday, 

Saturday and Sunday statistics were factored from the average 

daily values and added together to equal annual systenwide 

revenue hours. A ratio, developed On the basis of a cOQñt of 

local and express miles (See B. In-service Vehicle Miles), was 

applied to total systemwide revenue hours to estimate local 

and eApress components. 

Analysis and Verification - Weekday TPM in-service 

vehicle houts foE all service classifications were estimated 

on the basis of a flat 92 percent of total vehicle hours; for 

weekend data, a 96 percent factor was used. Although this 

procedure provides a fairly accurate estimate of total system- 

wide in-service miles, it does not account for differences in 

operating practices among the five service classifications. 

For example, it would be reasonable to suspect that this 

factor would be less than 92 percent for express routes 

because a large proportion of its daily service is concen- 

trated in the peak period. Pull-out and pull-in deadhead 

travel time could thus constitute a larger perdent of an 

express line's total daily vehicle hours than that for a local 

all day service line. 

To assess the impact of using a 92 perëent weekday factor 

ad a 96 percent weekend factor for all service classifica- 

tions, vehicle hours were examined for a sample of lines. The 

results are presented in Exhibit 1-12.. As shown, the total 

systemwide percentages are almost identical to those used by 

SCRTD staff, but the variation amOng the dlassificátions is 
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EXHIBIT 1-12 
SCRID DATA REVIEW 

VERIFICATION OF TPM IN-SERVICE VEHICLE HOURS 

Service Classification 

Percent Revenue 
of Total Vehicle Hours 

Weekday Saturday 

1A Local Demand 94 96 

lB Local Policy 94 95 

1C Local Community 97 97 

2A Express Multi-Stop 90 96 

2B Express Limited-Stop 66 No Service 
in Sample Lines 

Avenge 91 96 

Source: "Scheduled Service Operating Cost Factors, " Report No 24, June 1980 
April 1981. 



significant for weekday service. In service classification 

2B-Express Limited Stop, just 66 percent of sampled total 

vehicle hours -is operated as revenue service. -This percentage 

is even less if one considers that within-line deadhead travel 

t-ime is included in the calculation of Report. No. 4-24's 

revenue hours. On an annual basis, scheduled in-service 

vehicle hours for Classification 2B would therefore be closer 

to 125,924 than the reported 175,529 - - a difference of 

almost 50,000 hours. 

E. Peak Vehicles 

TPM Definition - Peak vehicles are defined as the maximum 

number of vehicles necessary to provide scheduled service. 

TPM Data Collection. Procedure - The numbers of peak 

vehicles presented on the TPM reporting fqrm are the summ ation 

of individual line equipment requirements. A flowchart of the 

data collection procedure is presented as Exhibit 1-2. As 

shown, the 4-24 file.s provided the necessary vehicle 

statistics (Step SA, Exhibit 1-2.). As part of the 4-24 

preparation process, vehicle requirements were manually 

determined from scheduled bus tun information provided on the 

Herman Reports ; Bus Line Accumulation of Time and Mileage 

Reports are currently used. This vehicle count identifies the 

total number of buses required to operate ati individual line's 

scheduled service by t-ime period; including a.m. peak, day 

base, pe peak, and owl. On the 424 Report, these statis- 

tics are reported Uner the heading "Gross Equipment." Gross 

equipment does not account for equipment savings realized by 

operating some trips on two or more lines with one vehicle. 
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EXHIBIT 1-13 
SCRTD DATA REVIEW 

PEAK VEHICLE VERIFICATION 

- - 
Operating Schedule 

June 1980 September 1980 April 1981 

Gross PM Peak Vehicle 
Requirements 1,999 .2,016 2,053 

Less Interline Savings 48 60 65 

Net PM Peak Vehicle 
Requirements 1,951 1,956 1 ;988 

C- 



Such savings are listed separately on the 4-24 Report as 

"Interline Savings.' As a result, peak glross equipment 

stàtistiôs double ooüht all buses which operate on two or more 

lines. Net vehicles, or actual peak fleet requirements, can 

be computed by subtracting interline savings equipment from 

gross vehicles. 

Similar to the other scheduled service statistics of 

total. miles and hours, gross peak veh-icle requirements are 

processed into the 4-24 Report and the TPM line data reports. 

The line statistics are retrieved by the Planning Department, 

subtotaled, and included in the TPM Reporting Form. 

Analysis and Verificlation - Data entered into the TPM 

line data reports are soft in three primary areas. First, as 

described above., gross vehicle requirements double count. 

vehicles assigned to more than one line during any given peak 

period.. Second, rather than a snapshot of peak vehicle needs 

at any one point in time, vehicle re4uiréments are estimated 

for a period stretching close to two years. This occurs 

because service data files are Selected to match the date on 

which a ride check was çonduôted. Within two yeats,- many 

scheduling changes could occur which could go unnoticed by the 

TPM data collection process. Third, unscheduled operating 

Ohanges ate not ,incOtPorated into the data base. 

For TPM requirements, SCRTD should report th.e maximum 

nuEber of vehicleó required fOr peak p.e.riod operations. The 

number of P.M. peak vehicles required for the three operating 

schedules in FY 1981 is shown on Exhibit 1-13. The P.M. peak 

period equipment requirements ate used because they are 

greater than A.M. peak period needs. As shown, the maximum 
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huinber Of vehicles are required in the April 1981 schedule. 

Its vehicle requirement was 1,988 as compared to 1,907 

vehicles reported for FY 1981 on the TPM form. This figure is 

to be used in the development of a three-variable cost 

allocation model. 

F. Unlinked Passengers 

TPM: and TDA Definition - Unlinked passengers are counted 

as total boardings. 

TPM Data Collection Procedure - Unlinked passengers 

reported on the TPM form are the summation of annual. boardi gs 

estimated for individual lines. The procedure for developing 

the passenger statistics is depicted as Exhibit 1-14. A more 

detailed description of particular steps in the process 

follows. 

Steps 1 through 10 - Total boardings are 
recorded by ride checkers on all scheduled 
trips for the selected check day. A sapIe 
1982 ride check form is presented as Ex- 
hibit 1-15. Similar forms were used in 
FY 1981. Passenger alightings are also 
recorded on the form. During data verification 
(step 4), the balance between total passenger 
boardings and alightings is evaluated to deter- 
mine the accuracy and reliability of reported 
data. Adjustments to the data base are made as 
necessary. A data techn-ician also verifies 
that trip sheets were turned in for all 
scheduled trips. For FY .1981, weekday passen- 
ger boarding data were processed into Line 
Files and subsequently into LPT data files as 
deEctihed. previously in A:. Total Vehicle Miles 
and .8. In-Service vehicle. Miles (Steps 4-10). 

1-21 



hI / INPUT. 
SERVICE 

DATA FILES 

16a.I / 
/INPUT DESIGNATION 

/ OF LINE SERVICE 

I CLASSIFICATIONS 
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FY80 WEEKDAY 
LPT LINE.OATA 
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hi 
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BY SERVICE 
CLASSIFICATION 

EXHIBIT 1-14 
SCRTD DATA REVIEW 

UNLINKED PASSENGERS 

TOTAL DAILY 
AOARDINGS RECORDED 

DURING AIDE CHECK 

(la.I WEEKDAY 
\(Ib.) SATURDAY 

2. / / RIDECHECK FORMS 
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- . 

I 

3. 
RIOECHECK 
TRIP SHEETS 
KEYPUNCHED 

AND PROCESSED 

DATA VEA IFIED 
AND LINE FILE 
CONSTRUCTED 

WEEK DAY 

4a1 
OUTPUT: 

LINE FILES 

4 

LINE FILES MERGED WITH 
SCHEDULED SERVICE 

DATA FILES TO CREATE 
LPT DATA FILES 

0. 

REPD 

OUTPUT FY81 
TPM LINE DATA 

LINES WITHOUT 
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LINE CHECK DATA SELEC 
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9. 
- 

IOs 
OAILYWEEKOAY BOARD- 

ING STATISTICS SUB- 
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MULTIPLIED BY 255 
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WEEKDAY BOAROINGS 
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EXHIBIT i-4 
SCRTD DATA REVIEW 

UNLINKED PASSENGERS 
(Continued) 

(4b.) 

77. AND 76 
AND St 

AREA AC 

6 rPM DATA 
qEPORIING FOAM 

COMPLETED 

FYB1SATURDAY AND 

SUNDAY LINE FILES 
PROCESSED INTO AREA 

ACCOUNT REPORTS 

1 !aJ 
OUTPUT: FY 81 

AREA ACCOUNT 
REPORTS 

12 
SATUROAYANDSIJNDAY 

LINE CHECK DATA RE- 

TR IEVEDFRCM AREA 
ACCOUNTS AND SORTED B 

SERVICE CLASSIFICATION 

I12tJ - - 

/ OUTPUT: SATURDAY 

/ ANOSUNDAYLINE 
/ CHECK BOARDING 

/ DATA BY-SERVICE 

/ CLASSIFICATION 

13. 
WEEKDAY TO SATURDAY 

SUNDAY CONVERSIOP 
FACTORS DEVELOPED 

jAND 

AND APPLIED FOR LINES 
MISSING SATURDAY AND 

SUNDAY BOAROIND DATA 

14 
LINECHECK DATA 

' MERGED WITH ESTI- 
MATED SATURDAY AND 

SUNDAY BOAROINGS 

SATURDAY BOARDING 
STATISTICS SUBTOTALED 

BY SERVICE CLASSIFI- 

isa.; , 
I OUTPUT ANNUAL 

I SATURDAY AND 

I SUNDAY BOARDINGS 

I BY SERVICE 

/ CLASSIFICATION 

INPUT 
DESIGNATION 

OF LINE SERVICE 
C LASS IF ICA Tb S 



EXHIBIT 115 
SCRTD DATA REVIEW 

EXAMPLE RIDE CHECK FORM 

U I9bI -mIrp,,Ift't9yn.';;n5?:whwwu , 

hiNt NI Ui UNvEIL DAT TA NON OAT SUN VENII 
ass- o wistoouss 0000 g_g 
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Steps 11-16 - Saturday and Sunday unlinked 
passengers were treated differently because of 
the low frequency of weekend fide checks. 
BecauSe very few weekend ride checks are made 
each year, it was decided that boarding data 
would be retrieved from earlier ride checks 
dating as far back as 1976. As a result, com- 
puter-processed LPT data files were not 
developed for weekend statistics. Boarding 
counts reported in previously processed Area 
Account Reports were manually retrieved and 
recorded by a Planning staff member. The Ser- 
vice Analysis Section prepares the Area Account 
Reports which merge line check data with geo 
graphic and socioeconomic data. Line-specific 
Saturday and Sunday passenger statistics were 
sorted by service classification and inven- 
toried to identify those lines lacking informa- 
tion. 

DUe to the large number of lines for which 
boarding dounts had not been condUcted, a pro- 
cedure was developed to estimate Saturday and 
Sunday boardings from weekday data. An average 
ratio was developed between weekend and weekday 
ridership. Averages were determined on the. 
basis of data available for four representative 
lines in each service classification. The 
ratios, expressed as percentages, were then 
applied to the weekday boarding coUnts of those 
lines missing actual weekend ridership data. 
The percentages used in this procedure are- 
presented jn Exhibit 1-16. The estimated 
Saturday and Sunday boardings were mer4ed with 
the line check data and factored to annual 
passengers. 

TDA Data Collection ProcedUre - Total- systenwide rider- 

ship statistics were retrieved from SCRTD5 quarterly Statis- 
tical Digest. Total passenger boardings were derived from 

farebox revenUe dOuntS with the Use of a quarterly fare survey 

and an in-house patronage model. Systemwide ridership was 

apportioned to local and express service on the basis of 

ratios developed from TPM reported ridership levels.. For 
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EXHIBIT 1-16 
SCRTD DATA REVIEW 

WEEKDAY TO WEEKEND 
UNLINKED PASSENGER CONVERSION FACTORS 

Service Classification 
Saturday asa Percent 

of Weekday 
Sunday as a Percent 

of Weekday 

Demand-Based Service S7% 34% 

Policy-Based Service 46% 24% 

ExpressLocal Stops 44% 30% 



FY 1981 data, 90.6 percent of total ridership (397,000,000 

unlinked passengers) was allocated to local service; 9,6 

percent to express .ervice. 

Analysis and Verification - Ride checks conducted during 

FY 1981, 1980 and 1979 prOvided the raw line-specific weekday 

ridership data whidh were factored to annual values. For 

weekend statistics, ride checks dated back to 1976. Several 

problems are inherent to the use of the described procedures. 

The first of these is the timeliness of the data base. To 

determine tie extent of this problem, the years in which the. 

ride checks were performed were añalyEed, as shown by Exhibit 

1-17. In Classification fl-Express Limited Stop, almost one- 

half of the lines relied on checks performed inFY 1980. On 

weekends the age of the data base is a mote critical problem. 

Less than one-half of the lines had FY 1981 weekend ride check 

data available; data for the remaining lines were retrieved 

from prior yeats or were based on weekday-to-weekend 

conversion factors. 

A second problem stems from the ride check's inability to 

ascertain between day (Monday through Friday) and seasonal 

(July vèrSüs October) variations in tidership 1eVe1s By 

multiplying a weekday count by 255 days, it is assumed that 

the ridership recorded on that single day was typical or 

average for that line throuho.Ut F? 1981. There is no Statis- 

tical sampling evidence to support that claim. The impacts of 

other external factors which can influence ridership levels 

dUring the dOUtse Of a year were also excluded from the tider- 

ship estimates; these include, population or employment 

growth, and fuel availability and price. 
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EXHIBIT 1-17 
SCRTD DATA REVIEW 

UNLINKED PASSENGER VERIFICATION 

Percent of Lines by Year of Ride Check Data 

FY 1981 FY 1980 FY 1979 Prior Years No Check Total 

Weekday 

1A Local Demand 69% 27% 4% 0% 100% 

18 Local Policy 82% 18% 0% 0% 100% 

1C Local Community 83% 17% 0% 0% 100% 

2k Express Multi-Stop 74% 26% 0% 0% 1.00% 

28 Express Limited Stop 54% 46% 0% 0% 100% 

Total 73% 26% 1% 0% 100% 

Weekend 

1k Local Demand. 42% 19% 16% 2% 21% 100% 

18 Local Policy 43% 16% 5% 8% 28% 100% 



The treatment of Saturday and Sunday ridership statistics 

also requires further examination. Two problems are the time- 

liness of the data base and the üsé of weekday to weekend 

conversion factors. Of the 48 local demand lines, almost 

one-third relied on the weekday to weekend conversion ratio. 

Approaches to use dürrent weekend systenwide r&dership esti- 

mates or to update the Line File data base need to be explored. 

To estimate the impact of using out-of-date and factored 

data, other sources of passenger boarding statistics were 

coñsülted tnd compared to the PPM Values, as listed below: 

TPM AnnUal. Unlinked Passengers: 368,821,873 

Plus Estimated Passengers on 
Special Services: i.,000,000 

Adjusted TPM Annual Unlinked 
Passengers: 372, 821, 873 

SCRTD Statistical Digest 
and TDA: 397,000,000 

Consultant Tabulation of 
Daily Ridership Estimates: 396,225,000 

Difference between Adjuste.d 
PPM and TDA Reported 
Unlinked Passengers: 24,178,000 

The difference between the TPM and TDA data set is over 24 

million annual passengers or 6.5 percent of the tPM ridership 

value! 
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TDA unlinked passenger statistics rely on systenwide 

ridership estimates developed on the basis of farebox receipts 

and a fairly complex and continuously evolving patronage 

model. The formula for daily patronage estimation is as fol- 

l*s: 

System Patronage = 

(Actual Farebox Revenue X Revenue per 
Non-Pass Boarding Factor) + 

(Regular Pass Sales X Regular Uses Per Day) + 

(Discount Pass Sales X Discount Pass Uses 
Per Day) + 

(Student and Youth Pass Sales X Student and 
Youth Pass Uses Per Day) + 

(College Pass Sales .X College Pass Uses Per Day) 

To verify the accuracy of the model, its patronage statistics 

can be factored back up to farebox receipts. A comparison of 

actual to estimated farebox revenue derived from the model's 

output indicates that it yields reasonably accurate weekday 

ridership information, but is less reliable for weekends, as 

shown by E*hibit 1.-lB. As the model has been refined, the 

difference between actual and estimated weekday revenues has 

steadily declined to less than one percent. Sampling errors 

and lack of historical information have hampered the develop- 

ment of accurate weekend data. 

G. Passenger Revenue 

TPM Definition - Reported passenger revenue includes fare 
- - 

payments made by cash, passes, tickets, tokens, and transfers. 
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EXHIBIT 1-18 
SCRTD DATA REVIEW 

COMPARISON OF ACTUAL AND ESTIMATED FAREBOX REVENUE 

Weekdays Saturdays Sundays 

Actual Est. Difference Actual Est. Difference Actual Est. Difference 

Mar 1981 $280,318 $214,909 1.9% $186,100 $236,141 27.2% $129,495 $121,002 7.6% 

Jul 1981 318;920 31265O 2.0% 191,255 212,391 11.1% 138,638 135,044 2.6% 

Oct 1981 329,321 333,636 1.3% 

Feb 1982 331,857 330,719 0.3% 

201,728 191,174 5.2% 140,861 115,428 18.1% 

193,070 217,221 12.5% 139,419 130,452 6.4% 

Source: Memo from Ann thick to Ed Vondevente,r, "Patronage Estimation, "April 26, 1982. 



TPM Data Collection Procedute - TPM reported passenger 

revéñue Statistics are the summation of revenues attributed to 

individual lines. Line-specific revenues are estimated from 

boarding information obtained during ride checks, and cash or 

equivalent values of fares as shown by Exhibit 1-19. The 

computation. of passenger revenues was and continues to b.e an 

integral part of SCRTD's ongoing ride check data processing 

procedures. In addition to its other uses, the information 

could be used in preparing TPM revehue statistids. Due to the 

limited availability of similar dataset for weekend service, 

Saturday and Sunday revenues were manually computed under a 

different set of assumptions designed specifiäally for TPM 

purposes. Once derived, daily passenger revenues were pro- 

cessed in accordance with the procedures outlined for F Un- 

linked Passengers. The methodb1og' for detiving per boarding 

fare values is discussed below. 

Steps 1 through 7 - Daily passenger revenue is 
the sum of total daily passenger boardings by 
fare category multiplied by the respective cash 
value of each fare category. During ride 
checks, checkers record the type of fare paid 
by each boarding passenger, as shown by the 
sample form in Exhibit 1-15. Fare cateqories 
include four cash levels, three pass levels, 
transfers, tickets and tokens, and four addi- 
tional revenue categories. In this way, SCRTD 
collects a lines total daily number of passen- 
gers by fare category on a preselected repre- 
sentative day. 

The next processing step is to determine per 
boarding value of each fare category. For cash 
fares, the answe± is straightforward. FY 1.981 

cash values were as follows: 

Regular $0.65 
Handicapped Persons 0.30 
Senior 0.30 
Students 0.5.0 

Express $ervice Increrents 0.30 
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EXHIBIT 1-19 
SCRTD DATA REVIEW 

PASSENGER REVENUE 

(Sa.i / / SERVICE 

/ DATA FILES 

AVERAGE PASS 

AND 
TICKET VALUE 

3 E TERM I'J ED 

Ila.j 
tPUT, PER BOARD- 

ING VALUE OF rAPE 
CATEGORIES 

BYirpur OEiI- 
NATION OF LINE 
SERVICE CLASSI- 

IC AT 0 115 

'4ote: Sae AoDenUt, }-E for FIowcnarILeqena 

TOTAL DAILY BOARD- 
NGS BY FARE CATE- 
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DURING RIDE CHECK 
ha.) WEEKDAY 
lib:) SATURDAY AND 

2. ,- 
/ RIDE CHECK FORMS 

(INSPECTED AND PREPARED 

\ 
FOR KEYPUNCHING 

3. 
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RIDE CHECK TRIP 
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DATA VERIFIED 
AND LINE FILE 
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DATA FILES TO CREATE 
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I4bJ 
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EXHIBIT 1-19 
SCRTD DATA REVIEW 

PASSENGER REVENUE 
(Continued) 

8. (a) 

(Sb.) UTPIJT: F? 81 

FY80 WEEKOAV 9. 

TPM LINES WITHOUT FY81 
LINEDAT FILES 1PM DATA FILES 

PAODUCED IDENTIFIED 

LINECI4ECK DATA SEL 
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12. DAILY WEEKDAY REV- 
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12.1 
OUTPUT ANNUAL 
WEEKDAY PAS- 

SENDER REVENUE 
5Y SERVICE 

CLASSIFICATION 
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EXHIBIT .1-19 
SCRTD DATA REVIEW 

PASSENGER REVENUE 
(ContinUed) 

(12a) (41.) 

IS. 
FY 81 SATURDAY AND 

SUNDAY LINE FILES 
PROCESSED INTO AREA 

ACCOUNT REPORTS 

OUTPUT AREA 
ACCOUNT REPORTS 

II 4.1 

INPUT: FY 80/79.78. 

AND SUNDAY 
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LINE SERVICE 
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LINE CHECK 
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OF FARE CATE EQUALS DAILY 
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18. 

' 
1% 

LI CHECK DATA 
MERGED WITH ESTI- 
MATED SATURDAY 

AND SUNDAY 
REVENUE DATA 

18. 

(19.1 

19. 

1PM DATA REPORTING 
FORM COMPLETED 



Similar determinations for other payment 
methods are more complex. GUidelines Used to 
determine their cash value equivalents are as 
follows': 

- Transfers: The value of a transfer is 
credited to the line on which payment is 
made. 

- Tickets - Although tickets can assuiRE 
numerous values, the ride check allows 
only for identification that some type of 
ticket was used. It is assumed, there- 
fore, that the ditribUtioh of weekday 
ticket cash values parallels that of cash 
fares. thus, if 60 percent of cash paying 
passengers deposit regular fares of $0.65, 
it is assumed that 60 percent. of ticket 
users do likewise. For TPM reporting 
purposes only, tickets deposited on week- 
ends were all assumed to be valued at 
$0.65. 

Passes For weekdays, the per boarding 
cash equivalent of pass Use is determined 
by the Service Analysis Section's separate 
Fare Survey.. Conducted quarterly, the 
survey is completed for a random, strati- 
Lied sample of bus runs. On-board 
checkers record. payment methods, including 
passes.. Sampled pass use by type, e.g..,.., 
student, senior, regular, is expanded to 
Systemwide Use levels. From this informa- 
tion, average systemwide weekday, Satur- 
day, and Sunday pass use by type is com- 
puted. The next step is to count the 
nUmber Of weekdays, Saturdays1 and Sundays 
in the month. Total number of pas.s 
boardings per month are computed by multi- 
plying average weekday, Saturday, and 
Sunday pa.ss use by the number of respec- 
tive days in the month. Because passes 
are generally purchased during the first 
10 days of the month, an allowance for, the 
phase-in of pass use is programmed into 
the calcUlations. The ptoduct. is the 
total number of pass boardings per month 
which, when divided into the total value 
of pass sales for the month, results in 
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the average pass value per boarding for 
that particular month. In Line Perfor- 
mance Trend files, the cash equWalent 
value of a pass reflects the month in 
which the ride check was performed. 

Weekend pass use values were manually 
derived without the benefit of the Fare 
Survey. The first step in this procedure 
was to sum the value of the four monthly 
pass types (regular, senior, students 19 
arid over, students under 19) and to divide 
by four to compute an average monthly pass 
value It was assumed that pass use per 
day averaged 2.5 and that there were 30 
days of pass use per month. Thus, each 
pass was estimated to be use 75 times in 
the course of a month. .Avefage monthly 
pass value, determined to be $17 in FY 
1981, was divided by 75 to equal $.225 per 
boarding value. 

Steps 15 and 16 - As mentioned, the derivation 
of Saturday and Sunday revenUe statistics 
varied frOm weekday procedures. Actual and 
estimated FY 1981 per use values of all fare 
categories were manually multiplied by the 
numbers of riders reported in each. If weekend 
ride checks had not been conducted for a line, 
its weekend revenue was estimated from its 
computed weekday revenue. From a sample of 
four lines in each service classification, 
which had both weekday and weekend data, a 
ratio was developed between weekday and Satur- 
day and Sunday amounts. The ratios, expressed 
as percentages, were then applied to the week- 
dày revenue counté of those lines missing 
actual weekend ridership data. The percentages 
used in this procedure are presented in Exhibit 
1-20. The estimated Saturday and Sunday pas- 
senger revenue statistics were merged with the 
line check data and factored tO animal revenue 
levels. 
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Analysis and Verification Ride checks again provide the 

necessary data fot developing the TPM statistics. Problems 

associated with the use of the ride check data base, as 

previously described, also apply to the passenger teVeñue 

statistics. These include the timeliness and consistency of 

the data, and implicit assumptions made in the expansion of 

daily statistics to annual values. 

Additional concerns pertain to the fare level-s used to 

compute passenger revenue. As mentioned, in the Local Demand 

Classification alone, ridership data for fifteen lines were 

based on FY 1980 or 1979 checks.. The passenger revenues for 

these lines were also based on FY 1980 or 1979 fare levels. 

As a resUlt, reported weekday revenue statistics are not 

reflective of FY 1981 fare collections. 

Weekday and weekend pass and pass values were computed 

using different methods. Weekday cash values were based on 

the results of an extensive and rigbtous Fare Survey. Weekend 

values were derived using some questionable assumptions, 

although the computed $0.22-5 per board.iriig value was judged to 

be consistent with SCRTDtS internal rules of thumb. 

Passeger revenue for those lines missing ride checks, 

even fot as far back as 1.976, was derived from weekday revenue 

with the use of conversion factors. The derivation and appli- 

cation of the weekend conversion factors also require niote 

consideration. One simple improvement wOUld be tO increase 

the nUmber of lines in the sample which is used to develop the 

conversion factors. 

Total system annual passenger revenue reported for the 

TPM prograi.. is significantly lower than that reported by other 

in-house sources, as presented below: 
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EXHIBIT 1-20 
.SCRTD DATA REVIEW 

WEEKDAY TO WEEKEND 
PASSENGER REVENUE CONVERSION FACTORS 

Service Classification 

Dërtiáhd-Based Sefvice 

Policy-BaSd .Ser'ice 

Saturday as a Percent 
of Weekday 

67% 

67% 

Sunday as a Percent 
of Weekd4y 

41% 

31% 

ExpressLocal Stops 25% 17% 



TPM Passenger Revenue.: 

SRTP Table 3 

Historical Financial Status: 

Section 15 Report: 

SCRTD 1981 Annual Report.:. 

118,954,666 

137,806,000 

140,335,582 

140, 336,000 

The difference between TPM reported revenue and audited Sec- 

tion 15 passenger revenue is over $21 million, or 18 percent. 

The actUal discrepancy is somewhat less than $21 million since 

SCRTD's TPM reporting form does not specify passenger revenues 

earned on special service lines; e.g.1 contract, subscription1 

etc. 

H. AuxiliàrV Revenue 

Definition - None reported 

Analysis, and Verification - Although SCRTD chose not to 

r:epofl auxiliary revenue, $1.4 million of auxiliary tranpor- 

tation revenues were reported in the agency's Section 15 

Report, Annuti Report and SRTP. It would be to SCRTD's bene- 

fit to report these revenues in its TPM report. 

I. Local Subsidies 

DefihitiOn - None reported. 

Analysis and Verification - All local cash grants and 

reimbursements are assigned to special services classified as 

"Other." 
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J. Total Operating Cost 

TDA. Definition - Total operating costs include all costs 

in operating expense object classes, exclusive of depreciation 

and amortization. SCRTD does not operate charter ser'viOe. 

TDA Data Collection Procedure - Total system operating 

costs reported in SCRTD's SRTP (Table 2 - Historical Financial 

Status, p. 58) correspond to the cost figures initially pre- 

sented in the agency's Section 15 Report (Form No. 301 - Ex- 

penses Classified by Function). The Section 15 Report was 

reviewed, and in the opin-ion of a certified public accounting 

firm, judged to be in conformance in all material respects 

with the accounting requirements of the Urban Mass Transporta- 

tion Administration as set forth in its applicable Uniform 

System of Accounts, RecordS and Reporting System. (Letter 

from Coopers & Lybrand, October 16, 1981). Depreciation and 

aiortization expenses were deducted, as instructed. All other 

expense categories were properl.y treated.. Total operating 

costs are also in full agreement with figures presented in 

SCRTD's audited 1980-1981 Annual RepOrt. 

Total operating costs were divided into express and local 

services according to the tptal miles attributed to each cäte- 

gory. In 1981, 25 percent of total costs were allocated to 

express services the remaining 75 percent to local fixed 

roUte service. $ 

Analysis and Verification - The primary concern about the 

Operating cost statistic pertains to its allocation to express 

and local service solely on the basis of total miles. This 

ailoOation rule does not acc6unt for several operational 

factors, among which are the following: 
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Labor costs, the primary operating cost com- 
ponent, are more directly tied to hours of se±- 
vice than to miles of serVice; 

Differences in vehicle utilization; and 

Differences in labor utilization between peak 
and off-peak service periods. 

A three-variable cost allocation model was developed to 

determine the impact of the SCRTD's cost allocation pro- 

cedure. The model's unit costs. añ results are depicted in 

Exhibit .1-21. The unit costs were developed on the basis of 

TDA reported operating statistics and Section 15 repOtted 

operating costs. Using the three-variable model, 78 percent 

of total system costs are allocated to local service, as op- 

posed to 75 percent as reported by the TDA statistics. In 

texns of dollars, this amounts to $12 million. On the other 

hand, the three-variable model reduces the costs attributed to 

express service by $12 million. Rather than 25 percent of 

system costs attributed to express service, the model al- 

locates 22 percent. In future reporting SCRTD's own cost 

model, a basic three variable Oost allocations model, or a 

peak/base model should be investigated to improve the alloca- 

tion of operating costs. 

K. Full-Time Equivalent Employee.s 

TDA Definition - Total personnel as of June 30, 1981 

include all full-time and part-time operators, mechanics and 

maintenance employees1 clerks and nOn-contract employees. 

1-32 



EXHIBIT 1-21 
SCRTD DATA REVIEW 

THREE-VARIABLE COST ALLOCATION MODEL 

Vehicle Vehicle Peak 
M(Ies Hours Veltks 

Unit Cost $ 1.33 $ 21.19 $ 29,180 

Annual 
Local 
Service 
($000) $103,959.4 $1 27,7543 $43,945.1 

Annual 
Express 
Service 
($000) $ 34,653.2 $ 28,034.4 $ 13,131.0 

Total 
($000) $138,612.6.. $155,78&9 $57,076.1 

Three-Variable Model TDA Reported 
Total.AnnualOperatlng Cost Total Annual 

jnduding Dtpiedaton Operating Cost 

$249,747.0 excluding depreciation 

$275,659.0 263332.5 including depreciation 

$ 83,249.0 excluding.depreciation 

$ 75,818.6 $ 87,775.5 including depreciation 

$332,996.0 excluding depreciation 

$351,477.6 est. $351,110.0 includingdepreciation 



TDA Data Collection Procedures - A total system personnel 

statistid was retrieved from SCRTD's Facts at a Glance report 

(August 17, 1981). Employees were divided intO express and 

local services on the basis of the number of vehicle hours 

assigned to each service classification. 

Analysis and Verification - The reported number of 

employees reflect a head coUnt of all SCRTD personnel rather 

than full-time equivalent (FTE.) employees. The. 8,102 person- 

nel published in Facts at a Glance equal the sum of listed 

full-time and part-time employees, excluding part-time transit 

police on June 30, 1981.. For comparison, other sources of 

personnel statistics were checked. The Section 15 Form 

404-Transit Employee CoUnt SOhedule identifies an annual 

average of 7,910 full-time equivalents. Part-time drivers and 

transit police are treated as half-time employees. 

A more accurate method of determining FTE employees would 

be to total all employee hours worked during the year and to 

divide by 2,000 hours. Total employee work hours would in- 

clude all overtime work hours and the precise number of hours 

worked by part-time employees. The data for this calculation 

should be available in payroll records. 
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1.2 DATA COLLECTION CONCLUSIONS AND RECOMMENDATIONS 

To large measure, SCRTD has the data aailahle to ac- 

curately and reliably fulfill TPM and TDA reporting require- 

ments. The major strength of the agency's ongoing data col- 

lection and internal reporting procedures is that service and 

use statistics are electronically processed and maintained for 

individual lines by day of the week; i.e., weekday, Saturday, 

and Sunday/Holiday. Statistics for the TPM data items can 

therefore be computed by adding together the values for all 

lines within any of the five service classifications. This 

bottom-up approach eliminates the heed to estimate each ser- 

vice classification'.s proportion of systemwide data or to 

estimate weekday and weekend proportions of service and rider- 

ship. Other strengths of SCRTD'S data collection pro.grax 

include the conduct of comprehensive ride checks; procedures 

undertaken to improve the accuracy of reported scheduled ser- 

vice statistics; and the integration of seEvice, use, and 

revenue data files. 

The analysis of data collection procedures and verifica- 

tion of reported statistics, as reported in Sectibn 1.1, 

identified several weak areas, most of which SCRTD is aware 

and for which improved procedures are being developed. 

Among the more significant findings are the following: 

Scheduled vehicle miles and hours are not 
adjusted to reflect actually operated service 
levels. An in-house study reported a difference 
of less than 0.5 percent between total annual 
scheduled and actual miles traveled. 
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Weekday service, vehicle, ridership, and passen- 
ger revenue statistics for 25 percent of $CRTDs 
lines are based on FY 1980 data. For weekends, 
statistics for more than 50 percent of the lines 
are based on FY 1980 or prior years' data. 

Scheduled and seasonal variations in service 
levels, ridership, and passenger revenue are not 
accounted for in the daily t.o annual factoring 
proOedure. 

TPM and TDA data processing activities are not 
coordinated with each other. This results in 
discrepancies in the reporting of identical 
statistics for TPM áhd TDA. 

Vehicle service miles and hours, by definition, 
should exclude all deadhead travel. SCRTD's 
reported TDA vehicle service miles and hours 
include within-line deadhead travel. 

Estimated TPM in-service vehicle hours do not 
reflect differences in Operating practices among 
the five Service classifications. Based on a 
sample of lines, revenue hours as a percent of 
total vehicle hours range from 97 percent for 
Local Commwtity service to 66 percent for Express 
Multi-Stop service. 

Current procedures double count peak vehicles 
assigned to more than one line during the peak 
period. 

The difference between TPM and TDA reported un- 
linked passengers is over 24 million passengers. 

The difference between TPM and Section 15 
reported passenger revenue is over $21 million. 

Applicable auxiliary revenues ate not repotted. 

The allocation of operating costs to express and 
local services on the basis of total miles does 
not account for operational variations between 
the service types. 
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Full-Time Equivalent Employees are overstated by 
almost 200 hundred employees. 

Based on these findings, several recommendations have been 

developed to strengthen the accuracy of SCRTD's data collec- 

t-ion and compilation procedures, as described bel6w. 

Update Collected Data 

The ma-jot criticisms of the submitted data base revolve 

around the age of the statistics and its inconsistency with 

total system figures. Currently, TPM ridership and passenger 

revenue statistics are expanded directly from ride check data; 

service statistics (miles, hours, and peak vehicles) are also 

linked to the- date of the performed ride check. In recent 

years, SCRTD has not conducted annual weekday/weekend ride 

checks on all its lines. In 1981, for example, weekday data 

for more than 25 percent of its lines reflect FY 1980 levels. 

In part, these problems stem from' the large resource require- 

ments needed to conduct ride checks of all lines on both week- 

days and weekends each year. Because 84 percent. 'of total 

weekly ridership occurs Monday through !riday. ride cheak 

resources should be directed at conducting at least one 

weekday ride check per line per year. Other approaches for 

irtiproving the timeliness of the data base are discussed below. 

First, ridership data collected by point checks could he 

Used to update ride check information. SCRTD has instituted a 

point check prOgram to monitor its high tidership lines and to 

ensure compliance with adopted standards for adding Proposi- 
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tion A serviceJ2 Consideration should be given to 

expanding the point check program to checking loads on those 

lines having ride check data older than one year, as is the 

case with almost 60 percent of weekend lines. Point checks 

could also be used to monitOr ridetship levels to determine 

whether use levels have significantly changed since the last 

ride check, even if it was performed within the last year, and 

whether another ride check is warranted. For example, if 

ridership at a specific load point is shown to have increased 

or decreased by 20 percent between the dates of the ride check 

and point check, another ride check would be conducted. If 

ridership fluctuations are less than 20 percent, total 24-hour 

boardings from aft earlier ride cheOk could be adjusted using 

point check information and the following procedure: 

Point Check 
Total Point Load 
AN and PM Peak 
2 Directions t 

Ride Check 
Total Point Load 
AM and PM Peak 
2 DirectiOns T1 

Ride Check 
X 24 HoUr Pasôénger 

Boardings T1 

Estimated 24-Hour 

Boardings T2 

Giveft each line's total daii' Passengers, collected 

either from ride checks or derived from updated point checks, 

its proportion of total system ridership could be derived for 

the date of the check. SCRTD currently estimates daily 

systemwide ridership from farebox receipts with the use of its 

(2) ,See Memo frd Rex Gephart to all schedulers, "Standards 
for Adding Proposition A Service, July 12, 1982. 
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patronage model. To verify the model's accuracy, estimates of 

farebox revenue were compared to collected revenues. The 

model's estimates were found to be within less than 0.5 per- 

cent of actual. Thus, on the dà' of any ride check or point 

check, each Line's share of total ridership could be fairly 

accurately computed. By adding togetlier the percentages for 

all lines within a service classificàt-ioñ and with some 

adjustment, each classification's approximate share of total 

sst.em ridership could be computed. Estimates of daily rider- 

ship for each of the five TPM classifications could then be 

computed by multiplying its share of total system ridership 

(expressed in percent) by each day's total estimated patronage. 

This procedure would provide for consistency between 

total system a±xd PPM disaggregate databases. Up-to-date point 

checks and ride checks would ensure the accurate distribution 

of ridership to the individual service classifications. 

Annual weekday and weekend statistics would be the summation 

of estimated daily statistics. In addition to TPM, SCAG's TDA 

reporting reqUirements could be satisfied by adding together 

the appropriate TPM classifications to compute local andex- 
press subtotals. As a result, TPM, TDA, and system-reported 

passenger statistics would be uniform. 

A similar procedure could be used to estimate passenger 

revenue. Inte4rated into the processin of ride check data is 

the calculation of passenger revenue. As described for rider- 

ship, each lines percentage of total system revenue could be 

computed using the ride check data. Load point checks by 

monitoring ridership levels could also be used to monitor 

total revenue levels; hOwever, once past a designated thres- 

hold of change, another ride check should be conducted. 
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As cu±±-ently peffoimed, te\re±iue estimates should include 

values for cash, tickets, and passes. 

The second approach to updating the TPM database pertains 

to service statistics. In order to account for scheduled 

changes in service levels occurring three or four tirnes a 

year, thiles and hours should be computed for each schedule 

period. For example, rather than multiplying the total mile- 

age reported for Line 20 on the weekday of its ride cheOk by 

255, mileage issued fo Line 20 on each 4-24 RepOrt Should be 

multiplied by the number of days the schedule is in effect. 

Service data computed in this manner will be consistent with 

ridership and reveñüe data because both data sets will reflect 

an accumulation of service and use levels incurred throughout 

the fiscal year. 

Submit Complete Statistics 

tnconsistencies between PPM and TDA statistics were also 

caused by the Omission of particular lifles in the TPM data 

base. This discrepancy can easily be corrected by completion 

of the "Other" column on the TPM reporting fon. "Other" 

should include contract,. subscription, and special services. 

tn this way, all services would be accounted for and the sum 

total Of all ServiOê classiflcatiois lüs" other" would ap- 

proximate total .s'stem-derivéd statistics. 

Another oiñission which can easily be corrected ettàins 

to auxiliary revehue. SCRTD reports its auxiliary revenue on 

its Section 15 submittal; this entry need only be allocated 

amOng the service classifications and repor ted. 
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Revise computation Methodology 

Inaccuracies resulted in aeveral statistics due to 

methodological errors. Corrections should be made to the 

computational procedures for the following data items: 

Vehicle Service Miles (also In-Service Vehicle 
Miles) - By definition, all deadhead travel 
shoUld be excluded from this statistic,. Should 
the 4-24 Report's Revenue Miles be used to corn- 
pute vehicle service miles, some adjustme.rt is 
needed to delete within-line deadhead travel from 
schedUled revenUe rftiles. 

Vehicle Service Hours (also In-Service Vehicle 
Hours) - This statistic should be computed for 
each line for each service period. Individual 
line data should be added together to compute 
values for the service classifications. As 
caUtioned above, Revenue Hours as reported by the 
4-24 Report includes within-line deadhead t-ravel 
time. Adjustment is needed to delete this time 
froth scheduled revenue hours. 

Peak Vehicles - The sunation of peak vehicles 
ré4UTte b each service classification should 
eqUal total system net peak requirements. Gras-s., 

vehicles as currently reported should be. adjusted 
to account for interline savings. Net equipment 
needs should be reported for the operating 
schedule requiring the maximum number of vehicles. 

Full-Time Equivalent Employees - This statistic 
sWould bt detreloped by suming all-employee hours 
worked during the fiscal year and dividing by 
2,000 hours. Full-time equivalent employeeS is 
not a head count. 
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Document Data Collection, Processing 
and Reporting Procedures 

Written documentation describing procedures and assump- 

tions will benefit SCRTD, assist future audjts and establish 

conf-idence in reported figures. Documentation should address 

the following items: 

Describe all computations requx red to prepare tPM 
and TDA data. A step-by-step preparation guide 
is recommended. 

Describe and identify source(s) of all assump- 
tions. 

Maintain clearly labeled worksheets: identify 
person responsible for completing forms, ma rk 
material with effective date and/or date creàted. 

Identify title and date of all source documents. 

Define terms; e.g., revenue hours includes in- 
service and layover time. 

All corrections should be clearly made and arino- 
tated as to the reason for change, date, and 
responsible person. 

The benefits of formal written documentation inlude helping to 

maintain a consistent set of reported statistics from year to 

year; establishing an audit trail lot internal and external 

verification of data accuracy and reliability; and contri- 

buting to regional unifonity in reported data. 

SCRTD should als.o consider 

preparation guidelines and/or standard 

or worksheets. These will simplify d 

and enforce documettation, facilitate 

designing step-by-step 

data computation forms 

ata handling, establish 

internal checking and 

future audits, and reduce preparation time and costs. 
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Lastly, before the TPM reporting forms are submitted to 

LACTC, an internal review should be conducted to verify the 

accuracy and reliability of the statistIcs. TPM forms, work- 

sheets, and supporting documentation should be reviewed for 

computational and methodological errqrs and for consistency 

with total. system statistics. 

Several of these recommendations can be fairly easily 

implemented; others require considerable resources and co- 

ordination among data collection efforts. In sumary, 
preparation of the TPM database Oould make better Use of 

SCRTD's data collection strengths, including its patronage and 

estimation model, ride and point check program1 historical 

data files, and electronic data processing capabilities. 

Basic modifications to terminology definitions and computation 

methodologies are also needed. These, together with the other 

improvements described above, will considerably increase con- 

fidence in the accuracy of the agency's sib±nitted service and 

use statistics.. 
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l..3 TDA INDICATOR ANALYSIS 

the TDA mandated trienniel perfonnarice audit requires the 

verification and evaluation of the following five performance 

indicators: 

A. Operating Cost per Passenger 

B. Operating Cost per Vehicle Service Hour 

C. Passengers per Vehicle Service Hour 

D. Passengers per Vehicle Setvice Mile 

E. Vehicle Service Hours per Employee 

Verification of the statistics used to compute these indi- 

cators was discussed in Sections 1.1 and 1.2 of- this report. 

The analysis presented in this section establishes performance 

trends Over tIme, offers interpretations as to their meanings, 

and proposes hypotheses as to the factors contributing to 

these trends. 

Values- for the five indicators for Fiscal Year 1978 

through Fiscal Year 1982 are presented in Exhibit 1-22;. .,the 

percent change from year to year for each indicator and for 

the Los Angeles Metropolitan Area Consumer Price Index (CPI) 

are presented in Exhibit 1-23. The reader is cautioned that 

the indicators are only as valid as the data used to develop 

them. While the 1981 database has been verified, the pro- 

cedures and assuMptions used to develop previous years' 

statistics are less apparent. In reviewing the -indicators and 

their trends, several factors should be kept in mind. These 

are: 

System values are more reliable than those 
reported for express and local components 
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EXHIBIT 1-22 
SCRTD TDA PERFORMANCE INDICATORS 

HISTORICAL DATA 

A Operating Cost per Passenger 
Express 

- Local 
System 

B Operating Cost 
per Vehicle Service Hour 

Express 
Local 
System 

C Passengers per Vehicle 
Service HQUr 

Express 
Local 
System 

D Passengers per Vehicle 
Service Mile 

Express 
Local 
System 

E Vehicle Service Hours 
per Employee 

Express 
Local 
System 

1978 1979 

$ 0.64 .$ 0.67 

$30.63 $36.19 

Fiscal Year 

1980 1.981 1982 

$ 
210b 

$ 2.23 $ ?59 
O62 0.70 0.81 
0.76 0.84 0.98 

$55.52(& $6790('b,) $75.74 
44.70 49.8-7 

40.65 48.88 .54.54 

26.40 
60.06 

48.14 53.79 53.33 

1.43 
4.s 

3.40 3.81 3.75 

855.11 
855.43 

966.-SO 829.00 855.37 

('a,) EstiMated. 

(b,) Based on consultant calculations using SCR TD data. 

30.43 :29.16 
64.38 61.69 
58.27 55.84 

1.63 157 
5.23 5.03 
4.33 4.17 

841.10 732.33 
840.06 834.04 
84030 813.66 



EXHIBIT 123 
SCRTD TDA PERFORMANCE INDICATORS 

HISTORICAL TRENDS 

Percent Cnange (FIn! Year) 

1978-1979 1979-1980 19801981 1981.1982E(& 

A Operating Cost per Passenger 
Express + 6.2 +16.1 
Local +12.9 +17.4 
System + 4.7 +13.4 +103 +16.7 

B Operating Cost per Vehicle 
Service Hour 

Express +22.3 +113 
Local +21.0 +11.6 
System +18.2 +12.3 +20.2 +11.6 

C Passelngers per Vehicle 
Service Hour 

Express +15.3 - 4.2. 
Local + 7.2 - 4.2 
Systern +11.7 - 0.9 + 9.3 - 4.2 

D Passengers per Vehicle 
Service Mile 

Express +14.0 - 3.7 
Local +14.4 .3.8 
System +12.1 - 1.6 +15.5 - 3.7 

E Vehicle Service Hour 
per Emplpys 

Express - 1.6 -12.9 
Local - 1.7 - 0.8 
System -14.2 + 3.2 - 1.7 . 3.2 

Los Angeles CPl + 9.9 +17.0 + 7.5 + 9.0 

(q) Estimated 



Vehicle Service Miles and Hours may be overstated 
due to the inclusion of within-line deadhead 

The ntimber of ftll time equivalent employees is 
overstated by approximately 200 employees in 
FY 1981. 

A. Operating Cost Per Passenger 

This fitst indicãto± proides an overall view of cost 

effectiveness by relating cost to units of consumption. 

Between 1978 and 1981, Operating casts increased a total $0.20 

per passenger, for àñ a'erage anñuál increase of 9.5 percent. 

The trend has consistently been upward, with the largest 

absolute increase of $0.12 occurring between 1980 and 1981. 

The trend in thiS ihdioatbr is a eflectiOn of increases in 

total operating costs rather than any loss in ridership. 

Total operating costs during the same period increased at an 

average annual rate cf 18 percent; unlinked passengers in- 

creased an average 8. percent. Thus., while both operating 

costs and ridership have flown añnüally, dosts have. outpaced 

passengers by more than 10 percent. The outcome is the 

resultant upward trend in the operating cost per passenger 

indicator. 

B. Operating Costs Per Vehicle Service Hour 

This ratio is an efficiency measure which relates the 

overall cost of providing service to a unit of service out- 

put. Between 1978 and 1.981, the operating cost per vehicle 

service indicator increased a total of $18.25 per vehicle 

service hour, for an average annul increase approaching 17 

etceñt. The tegionai Los Angeles Consumer Price Index (aPI) 

provides a becma.rk against which to conipare experienced 
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coSts, as shdwñ by Exhibit. 1-24.. The solid line represents 

the actual trend in the values of the indicator; the triangles 

represent the previous years' actUal performance inflated by 

the CPI rate of inflation. For example, the 1979 target value 

of $33.66 was developed by multiplying $30.63, the actual 1978 

cost1 by the 9.9 percent change itt the CPI between FY 1978 and 

1979. The dotted line drawn between the two values indicates 

the gap between actual and expected costs. 

As shown, costs have increased at a rate greater than 

that of the CPI in two of the three years for whidh actual 

data is available; estimates for 1982 exhibit similar be- 

havior. Only in 1980, when general price inflation peaked did 

actual costs per hour fall below the benchmark. During the FY 

1978-1981 four-year period, actual costs per hour increased at 

an average annual rate of 17 percent; the CPI grew at an 

average 11 percent rate. When operating costs per unit of 

service rise faster than price inflation, the transit system 

is not efficient since it is not producing. the same oUtput 

measured in service hOurs, per unit. of input, measured in 

uninflated dollars. 

Many possible factors may contribute to extraordinary 

system cost escalation. An analysis of trends in key óper- 

ating cost categories can be used to quickly identify those 

which are driving overall system costs upward, as shown by 

Exhibit 1-25. Between 1978 and 1981, total operating costs 

increased 66 percent from $200.9 million to $333 million for 

an average annual rate of growth of 18.3 percent. During the 

sane four year period, service a measured by vehicle service 

hours, incEnsed a mOdest 4 percent. The largest cost in- 

creas'e occurred between FY 1980 and 1981 when expenses jumped 

almost 25 percent while service expanded by ottly 3 percent. 
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EXHIBIT 1-24 
SCRTD IDA PERFORMANCE INDICATORS 

TRENDS IN OPERATING COST 
PER VEHICLE SERVICE HOUR 

78 79 80 81 82 Estimated 

FISCAL YEAR 

0 Actual Performance £ Target.Performance 



EXHIBIT 1-25 

SCRTD PERFORMANCE INDICATORS 
TRENDS IN COST CATEGORIES 

1978 1979 1980 1981 Average Annual Percent Change 

Operating Cost Categories ($000) 

Labor and Fringes 

Operations $125,753 $130,157 $152,209 +10.0% 
Maintenance 37,324 45,821 59,813 +26.6% 
General Administration 16,360 t8,970 23,016 +18.6% 

Subtotal $159,484 $179,437 $194,948 $235;038 +13.8% 

Services $ 3,527 $ 3,598 $ 4,319 $ 7,600 . +29.2% 
Materialsand Supplies 

Fuel and Lubricants 9,324 11.287 21,251 29,206 +46.3% 
Other 9,484 14,235 18,767 26848 +45.5% 

Utilities 1,184 1,183 1,393 2,179 +22.5% 
Casualty and Liability 9,495 17,791 23,052 25,783 +39.5% 
Leases and Rental 1,832 1,602 3,113 5,055 +40.3% 
Other 6,580 1,941 1,956 1,287 42.0% 

Subtotal $ 41,426 $ 51,637 $ 73,851 $ 97958 +312% 

Total Operating Costs 
Less Depreciation $2009i0 $231,074 $268,799 $332,996 +18.3% 

Los Angeles CPI +71.3% 

Personnel 

Transportation 5,138 5,513 5,338 + i9% 
Maintenance 1,421 1521 1,927 +163% 
General Administration : 425 456 6W +18.9% 

Total PersonS 6984 7,490 7,866 + 6.1% 

Total Vehicle Service Hours (000) 6,560 6,408 6,61:2 6,813 + 1.3% 

(a) Excludes capital labor 



The largest single cost center which accounts for 50 

percent of total operating cOsts, is opeating labor and 

fringes. It increased at an. average rate. lower than the rate 

of inflation and as such would not be considered an extra- 

otdirtary trend. This cost category, however, did jump 21 

percent between 1980 and 1981 while the cr ros.e only 7.5 

percent. Thus although the four-year trend does not indicate 

a major prOblem, rece.nt experience points to a need for closer 

examination. Over the same four-year period, extraordinary 

increases, that is anything higher than the average rate of 

18.3 percent, occurred in several vehicle operating and over- 

head cost categories. These. include: 

Maintenance Labor 
and Fringes 

Services 

Fuel ahd Lubricants 

Other Materials and Supplies 

Utilities 

Casualty and Liability 

Leases and Rentals 

Average Annual 
Percent Change 

+26.6 

+2 9.2 

+46.3 

+45.4 

+22.5 

+39.5 

+40.3 

These items together accounted for 47 perãent of total 1981 

operating costs. The reasons for the unusual cost escalation 

in these vehicle Operating and Overhead costs should be ex- 

plored and explained in the forthcoming Functional Performance 

Audit (Phse II, Task 1). The investigation could cover the 

following issues:: 
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Maintenance Labor and Fringes 

- The maintenance staff grew by 506 employees, 
or by 36 percent between 1979 and 1981. Was 
this increase necessary? 

- Is work being efficiently scheduled? 

- Is there a cost saving opportunity through 
outside contracting? 

Services 

- What types of services are being purchased; 
are they effebtive and efficient? 

How are service contracts controlled? 

Fuel and Lubricants 

-. Has fuel consumption changed and why? 

Have steps been taken to control costs? 

other Materials and Supplies 

- Have unit costs increased? 

- Has the number and distribution of supplies 
and parts needed changed? 

- Are warranties being obtained and effec- 
tively tracked? 

- Are inventory procedures adequate to main- 
tain parts availability? 

- Are procurement practices efficient and 
effective? 
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Ut iii ties 

- Is thete an energy consetatiOn p±tg±àm and 
how effectively is it implemented? 

Casualty and Liability 

- What is the distribution by size of claim? 

- What is being done to settle claims prior to 
litigation? 

- What is the level of self-insurance? 

- Is the safety program effective? 

Leases and Rentals 

- Are leases wisely negotiated? 

- Is leasing the most cost-effective approach? 

C. !a55eers Per Vehicle Service Hour 

While operating cost per vehicle service hour is a key 

indicator of overall system efficicncy, passengers per vehicle 

service hour is a key indicatOr for identifying trends' in 

system effectiveness. It relates transit utilization, mea- 

sured as total passenger boardings, to a unit of service, 

measured as service hOus. ValueS and trendS for this mdi- 
cator for fiscal yearS 1978-1981 are presented in Exhibits 

1-22 and 1-23. The information has been plotted and is illus- 

trated in Exhibit 1-26. 

Comparison of current performance against that in 

previous years is one way to evaluate trend in ridership 

productivity. It assumes an agency's underlying goal of 
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EXHIBIT 1-26 
SCRTD TDA PERFORMANCE INDICATORS 

TRENDS IN PASSENGERS 
PER VEHICLE SERVICE HOUR 

FISCAL YEAR 

Actual Performance Q Average Performance of Fixed Route 
Services in Los Angeles County 



maintaining and increasing ridership,; when a System maintains 

or increases ridérship per vehicle serice hour it is effec- 

tive in achieving this goal. Between 1978 and 1981 SCRTDs 
performance in this measure increased a total of ten passen- 

gét.s per hour, for an average annual grdwth rate of 7 per- 

cent. Only between 1979 and 1980 did ridership performance 

level out and slightly declinei. Examining the elements of the 

performance indicator shows that during the same four year 

period, ridership increased at an average annual rate of 8 

petcent, whereas, service hours expanded at a rate. just over 1 

percent per year. This simple analysis indicates that neither 

a net increase or decrease in available service is responsible 

for driving performance upwards. Rather, either internal 

actions on the part of improved service planning, fares, 

tharketihg and operating speed; or external factors such, as 

growth in regional employment, and the availability and price 

of gasoline, have resulted in SCRTD's attracting higher levels 

of ridership per unit of service. 

Standards against which to compate performance are thore 

difficult to establish 'for effectiveness measures than for 

efficiency ones. Inter-operator comparisons are hampered by 

unreliable and incthharable data. and significant differences 

in service areas. To provide some benchmark of performance, 

unweighted average countywide Values for the passengers per 

vehicle, service hour indicator are plotted along with the 

trend line of actual SCRTD values. During' fiscal years 1978 

and 1979 some demand-responsive services were unavoidably 

included in the cothutatioñ of the coüfttywide values. As 

shown, SCRTD has consistently performed above the average of 

the county's nine fixed route operators (Hermosa Beach was 

excluded). 
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D. Passengers Per Vehicle Service Mile 

This ratio is but another way of measuring service effec- 
tiveness. It replaces vehicle hours as the measure of service 
output with vehicle seivice miles. The ithpact of this altera- 
tion is that while passengers per vehicle hour is biased 
towards services with high operating speeds, passengers per 
vehicle mile is biased toward those with slower operating 
speeds. 

Between 1978 and 1981 perfo±'mance as rheasured by this 
indicator has improved at an average annual rate of 8 percent; 
the same rate at which passengers per vehicle service hour 
increased. On further examination of the statistics, the 
reason for this similarity is evident-. Systemwide operating 
speed slowed less than two-tenths miles per hour between 1978 
and 1981. Thus, one would expect similar trends in both mdi- 
cators. 

According to reported data, SCRTD is currently carrying 
althost tWO additional passengers each srvice utile than it did 
in 1978. Due to its operating characteristic of serving long 
passenger trips at high speeds with little turnover in seats, 
express service carries less than ohe-third the numbet of 
passengers per mile than local service. In terms of passen- 
gers per vehicle hour, the difference between express and 
local performance is smaller. overall, the trend has been for 
more effective transit services; hOwever, eátimates for fiscal 
year 1982 indicate a turnaround -in performance. Causes for 
reduced effectiveness should be explored. 
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E. Vehicle Service Hours Per Employee 

This ratio measures labor productivity by comparing ser- 

vice output, as iaa.sured by vehicle service hours to units of 

labor inpUt1 measured by the nUmber of f.Ul.l time equivalent 

employees. Trends in this indicator may be useful for ex- 

plaining movements in operating cost indicators because as 

emplOyee productivity declines, costs per unit of output 

increase. To compensate for lower productivity, either more 

employees must be hired to maintain service levels, or the 

hours and miles of service must be reduced to match staffing 

levels. 

As cited previously, the consistency and reliability of 

reported full time equivalent employees is a pattidUlarly weak 

area in SCRTD's data reporting. Vehicle service hours are 

more reliable. According to reported TDA statistics, labor 

productivity fell. 13 percent .in the .1.978-1 981 four year 

period, with the number of annual vehicle service hours per 

employee dropping 125 hours. Factors contributing to this 

downward trend could include increases in non-operating per- 

sonnel; absenteeism; and/or inefficient labor Utilization ..... 

To verif' the accuracy of the TDA statistics and inferred 

trends, additional employee infoiination was collected from the 

agencys Sect-ion 15 Report, as presented in Exhibit 1-25. 

This data reveals that between 1979 and 1982 total employees 

increased by 882 employees, or almost 13 percent. DUring the 

same period, service hours increased only 6 percent. By func- 

tion, staffing levels changed as f011ows: 

Transportation (87 percent of which are drivers) 
- - Up by .200 employees, or 4 percent 

1-51 
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APPENDIX 1-A 

SCRTb DATA REVIEW 

TPM DATA REPORTING FORM: FY 1981 
Weekdays and Saturdays 

W E £ K D A '/ 

LOCAL SERVICE EXPRESS SERVICE 

OFB 
jvJ-j)) 

HeazLays 
Vol y-Ha sad 
Heal4ays 

Intro -Ccnwnity 
Circulation 

Hut tiple 
heal Stcçs 

Pat heal 
Stops 

mtal Vehicle Miles (000) 39,561,411 20,497,218 1,5.58,951 14,646,396 4,313,325 

in-Service Vehicle 
Miles (000) 33,504,919 18,343380 1,452,294 12,563,71:9 2,117,025 

ThtaI VehiCle Iurs (000) 3,221,076 1,448,497 128,891 845,261 1904794 

In-Service Vehicle 
IbUrs (000) 2,968,911 1,332,618 118,678 777,639 175,529 

Peak Vehicles 1,044 392 36 291 144 

.Unllnksl Passengers (000) 231,8:74,301 45,059,758 :3,114,734 26,178,595. 3,517.778: 

Passenger senue (000) 66,702,994 
. 16,354,819 1,046,239 11,432,114 2927,112 

Auxiliary enue ard 
heal Subsidies (000) 

S A 1' U RD A I 

Thtal vehicle Miles (OOQ) 5,291,606 2,360,824 135,898 1,731,392 39,676 

4i-Sèrvice Vehicle 
Miles (000) 

4,914,820 2,148,464 124,327 1,612,052 39,624 

!Ibtal Vehicle Iburs (000) 434,089 156,526 10,752 98,311 1,945 

Tn-Service Vehicle. 
Iflns (000) 416,725 150,265 10,322 94,385 1,867 

Peak Vehicles 551 2.00 21 118 3 

Unlinks.] Passengers (000) 26,956,243 4,254,988 220,373 2,866,240 96,668 

P 'er Th'venur (000) 8,073,011 1,694,813 77,942 1,497,125 41,769 

Auxiliary Revenue ant 
.Lx2 I Subsidies (0003 



APPENDIX 1-A 
SCRTD DATA REVIEW 

TPM DATA REPORTING FORM: FY 1981 
Sundays/Holidays 

W E E K P A V 

LOCAL SERVICE EXPRESS SERVICE 

DaMnS-Basal 
Heacbays 

Policy-Basal 
Heaàaays 

Intra-Ccsmunity 
Circulation 

Multiple 
Lcral Stcçs 

Fee lc'cal 
Stops 

'Ibtal Vehicle Miles (000) 

In-Service Vehicle 
Miles (000) 

'Ibtal Vehicle Iturs (000) 

In-Service Vehicle 
Itairs (000) 

Peak Vehicles 

Ualiiikal Passengers (000) 

Passenger Revenue (000) 

Auxiliary Revenue aid 
Iixzl Subsidies (000) 

S U N PA Y/ HO L I DY 
Ibtal vehicle Miles (QUO) 4,500,176 1,808,300 14,608 1,628,234 44,254 
In-ServiceVehicle 
Miles (000) 4,156,511 1,617,758 68,462 1,446,810 44,196 

!Ibtal Vehicle Iburs (000) 345,824 120,675 7,531 93,763 2,169 
In-flervice Vehicle 
jbux. (000) 

331,991 115,848 7,230 91,356 2,!082 

Peak Vehicles 401 j42 9 103 3 

tinlinkui. Passengers (000) 19,423,768 2,815,700 153,989 2,207,886 80,852 
Pass.rnier Revenue (000) 6,565,674 1,112,377 61,978 1,340,446 19,653 
A aLts .a-a:y Revenue aid 
;trtf n'zbsidies (000) 



APPENDIX i-B 
SCRTD DATA REVIEW 

TDA DATA REPORTING FORM: FY 1981 

Capt tal Outlay and Operating Expenses by Year of 
Table 2-Historical Expenditure (In .Thtusañd PPl14:&aCT 
Financial Status SOUTHERN CALIFVKriSM wAy 3 

CAPITAL OUTLAY AND F? .1980 F? 1981 F? 
DEBT IEDUCTION Audited Audited Est1:t 

apid Transit Facilities 
Development 
Revenue Vehicle Ac4uisitlon 
for Explãpslon 

Revenue Vehicle Acquisition 
for Replacement 

Service Vehicles 

Buildings ar Structures 

Equtpiiieflt 

Office Equlpant and Furnishings 

Land 

Debt Reduction 

Other Capital Outlay Work in 
progress 

SUBTOTAL CAPITAL OUTLAt: 

PERATING EXPENSE OBJECT 
LA5SES 

Operati 015 

Maintenance 

Adrniñistraton 

SUBTOTAL OPERATI IC EXPENSE 

ANNUL INFLATION RATE 

RECONCILING ITEMS: 

Interest Expense. 

Leases and Rentals 
Depreciation and 
Athbrtizati.Qc! 
SMBTOTAL OPERATING EXPENSE 
AuD RECONCILING ITEMS 
JEDUCT: Depreciation and 
Amortization 

JBTOTAL OPERATING EXPENSE 

TOTAL CAPITAL AflD OPERATING 

- 1,895 f 8.000 

a __-I__ 
103 31,531 - .14:7..738..... 4,750 

1041 155 1,107 1,540 

133 .11.5k 

3,283 2,694 .11,860 

107 102 .304 

1,068 1,005 

iog; 

- 
2,405 2.530 I 4,045 

not 5.184 

111 45,825 
J _ 162,590 j _ 65,310 

W1tfl IdIJU 

112 154.782 I 185.896 201,340 

113 62.660 84.145 .9708Q 

114 47.629 57.394 61.130 

.265,0711. - 1 327.435. . .. 359 .550 

1161 _ 24% 9.8% 
iiiiiiti,iJ, ////I///I//I/////I/ii/i/i///I/I/II/III/I/ 
?J-wJ//////I/II//IIi/II'/II/I/Iii//I//i/i///IIiI//,/ 

17. .. -615 ...... 501 ....... :. 1,865 

118 3,113 5,055 5.785 

12,828 18,119 35,000 

120 282.627 351 iin - .402,200 

121. (12.828) I (18.114) (35,000) J 
12. 26!799 . _ I fl.996 367.200 

123 314,624 495,586 432.510 



APPENDIX 1-9 
SCRTD DATA REVIEW 

TDA DATA REPORTING FORM; FY 1981 
(ContinUed) 

Table 8 4istorlcal Operating Characteristics 

EXPRESS BUS 
0PETjNG CxALAcTERIST!CS: 

Revenue Bus Miles of 
Dperation (boo's) 

Total Bus Miles of 
Operation (COO's) 

Revenue Bus Hours of 
Operation (000's) 

Total Bus Moun of 

Operation (Coo's) 
Lfnked Passengers 

CarrIed (000's) 
Unlinked Passengers 

Carried (000's) 
Full Time Equivalent 

Employ e 

Base Fare 

LOCAL FIflD ROUTE 

OPERATItG J-)'.RACISflCS: 
Revenue Bus Miles of 

Operitipn (QO.O's) 

Total BUs Miles 
Operation (000's) 

Revenue Bus Hours of 
Operation (000's) 

Total Bus Hours of 
Oerät.ion (0.00's) 

Llr*ed Passengen 
Carried. (000's) 

Unlinked Passengers 
C4rried (000's) 

Full Time Equivalent 
Ernpl oyea 

Base Fare 

DEMAND RESPONSIVE 

OPERATI?G CAR.ACTLRiSTICS: 

7? 1980 FT 1981 FT 1982 

12- 22,903 . 22,565 
: 

27,145 26.055 . 25,968 I 

_122. 

198 1,322 1,226. 1,212 

1,4.69 1,323 1,315 

200 25,482 27,242 I 25,801 

201 M1907 37,318. 
( 

35,344 

_gQg. 1,546 1.458 1.655 

203 7St 95* $1.25 

204 69,532 68.708 67.695 

205 12,258 78.165 77.904 

106 5,290 557 5.521 

207 5,877 6,029 5.990. 

208 .231,916 ....... 262.568 . I. 248.679 

zaf 317,693 359.682 340.656 

210 6,184 6.644 6.620 

211 55* 65& 85 

Re'ienUe Bus Miles of 

Operation (000's) 21 
Total Bus Miles of 

Operation (000's) 213 

Revenue Bus Hours 
Operation (000's) 214 

Total Bus Hours of 
Operation (000's) 215 

Linked Passengers 
Carried (000's) 216 

Unlinked Passengen 
Carried (000's) 

Full Time Equivalent 
.217 

Employees 218 

Base Fare 



APPENDIX 1-B 
SCRTD DATA REVIEW 

TDA DATA REPORTING FORM: FY 1981 
(Continued) 

Table 9 Hlistorical Peonnance CharactEristtcs 

EXPRESS 3115 

?ERFORtkNCE 'CASURES 
Revenue per Ur.lthkad 

Passenger 
Operati Cast, per 

Unlinked PassEn;er 
Operating Cost per 

Vehicle Service Hour 
Unlinked Passengers per 

Vehicle Ser,i:e Hour 
UnlinkS Pssengen per 

Vehicle Seice Mile 
Vehicle Service Hou 

Per Employee 

LOCAL. FIXED ROUTE 

PEVOR:'ANCE MEASURES 
Revenue per Unlinked 

;Vassenger 
Operating Cost per 

Unlinked Passenger 
Operating Cost per 

Vehicle Service. Mour 
Ur.Ure.d Passengers per 

\'ehfcle Service Hour 
Unlinked Passengers per 

Vehicle Service Mile 
Vehicle Service Hours 

Per Employee 

3EYANO RESPONSIVE 
PERFORM.ANCE MEASURES 

Revenue per Unlinked 
Passenger 

Operating Cost per 
Unhink:ed Passenger 

Operating .c:ot per 
Vehicle Service Hour 

Unlinked Passengers per 
Venicle Service Hour 

Unlinked Passengers per 
Vehicle Service Mile 

Vehicle Service. ?burs 
Per Zioyee 

F? 1980 FT 1981 F? 1982 

0.73 0.94 1.18 

22.1 2.00 2.23 .2.S9 

52.85 .. 65.85 75:74 

223 26.40 30.43 29.16 

224 1.43 1.63 ..J.57. 

125.1 .. 8S5.3 . - - 841.10 732.33 

226 0,23 0.29 0.37 

227 . .0.63. ... 0.70. .. 0.81 

37.60 48.64 

229 60.06 64.38 61.69 

.220. :.4.. 57.. . - 5.23 5.03 

231 85S.39 L 840.86. . 8404 



APPENDIX i-c 

SCRTD PATA REVIEW 
STAFF MEMBERS CONTACTED AND DOCUMENTS REVIEWED 

STAFF MEMBERS CONTACTED 

Planning Department 

Teresa Aquerrebere Stephen Party 
Pau1tte Cunningham Mi dhae 1 Siekert 
Bairn Geffen Gary Spivak 
pan Millet 

Scheduling. arid Service ina lysi s Department 

Joseph Cooper 
Rex ephart 
Anne Buck 

Treasurer's. Office 

Joseph Scatchard 

poctMTENT S REVIEWED 

Robert Price 
Dennis Shoemaker 
Joel Wbodhull 

Personnel 

Alvin Rice 

Five Year Short Range Transit Plan, Fiscal Years 1983 
1987, FEbbiai 1982. - 

"MEthodology for Calculating Data for TPM Reporting.," 
Memorandum from Terry Aquerrebere. 

"Pãttonage Estimation" and other memoranda from Ann Huók. 

SCRTD Section 15. Report, Fiscal Year 1981. 

"Scheduled Service Operating Cost Factors," Report 
No. 4-24, Jüñe .1980 - June 1981. 

"Statistical Digest," Fiscal Year 1981. 

"Mileage Section Functions and Procedures - Update with 
Cortectins," Memorandum from J.A. Cooper, March 29, 1982. 

Examples of the Following: 
Area Accounts Report 
Basic Operating Schedule 
Bus Line Accumulation of Time and Mileage 
Cost Factor Control Sheet 
Herman file 
TPM Line Data REports 


