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PREFACE

This manual describes the operation of a revised version of the earlier bus cost
mode!l program package, consisting of ‘a FORTRAN program on the mainframe computer
and a LOTUS 123 program on an MS-DOS compatible microcomputer. The package is
designed to be used for calculating operating costs for bus operations
associated with Increases or decreases in service provided. The model generates
these estimates from projections of annual bus operatlng statistlcs based upon
the quantity of service provided by the whole system. The level-cf-service
measures that are used are:

. Annual vehicle mtles,

Annual vehlcle hours,

. Average weekday p.m. peak vehicles, and
. Annual passgenger boardings.

B L0 0D

A more detalled description of the methodology used for computing the costs is
provided in chapter 2 of PART II.

Major revisions In thls version of the package over the previous one.are:

13> The FORTRAN program now does precise computations of the number of days per
year for each day of the week for a glven year and set holidays. Only those
holidays on which Sunday bus service is provided have to be considered.
These days would be counted as Sundays.

2) The program alsc computes the speciflc number of days of operation per year
for each line individually. That is, each line has lts own number of
weekdays, Saturdays, and Sundays that are used in computing annual totals.

3) The splitting or apportioning of passenger boardings and revenue for lines
operating from more than one division has been incorporated in the FORTRAN
program.

4) At the end of the FORTRAN program, a report is provided consisting of
summaries ot errors detected in input data flles during execution and daily
and annual totals of the level-of-service measures for each line and for the
entire gystem.

) Entry of annuallzation formulae into the LOTUS program database has been
automated in order to make the program more user-friendiy.

The description of the operation of this package is divided into two parts:
PART I, which describes the malnframe FORTRAN program, and PART II, which
describes the LOTUS program.
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THE FORTRAN PROGRAM

PART I:



1. INTRODUCTION

PART I of the user‘’s guide describes the operation of the FORTRAN
program, BUSES, which reads In dally bus schedules, passenger
boardings, and revenue and computes total dally and annual revenue bus
miles, bus hours, passenger boardings, and cash-box revenue for each
pus line and division. These output data are later downloaded from the
1BM mainframe computer onto an IBM-PC and are used as input to the
LOTUS bus-cost program for computation of bus operating costs. This
part of the manual IS divided into five sections which cover
descriptions of Input files, lnput parameters, output reports and
files, summary of the input/output files and parameters, and how to
download the output flle onto a mlcrocomputer.

This program can be run by executing the CLIST program
MRP.DRIVER.CLIST(BUSES).



2.1

2. INPOT FILES

This program requires two sets of files: bus schedule files, and
passenger revenue and boardings files. Bus schedule files are used for
computation of dally revenue bus miles, bus hours, and p.m. peak buses
(for weekday operations) for each line and division. The program also
uses thesge flles to count the number of days each line operates per
week and converts them into corresponding numbers of days per vear,
which are then used to convert daily totals of level-of-service
measures lnto annual totals. Separate computations are done for
weekday, Saturday, and Sunday (including publlc holiday> bus
operations.

The data obtained are then merged with data from passenger boardings
and revenue files to produce a single set of output data with daily and
annual totals of bus miles, bus hours, passenger boardings, and revenue
for each line and division.

BUS SCHEDULE FILES

These are "424 SDS* flles malntained on the IBM mainframe computer by
the RTD scheduling department and they are built from schedules of all
bus runs for each line and divislon for weekdays, Saturdays, and
Sundays. The names of the files are in the following form:

SCP.SMGDAS.TEMP.SDSX0222  (weekday)
SCP.SMGDAS.TEMP.S25A0222  (Saturday)
SCP.SMGDAS.TEMP.S2SU0222  (Sunday)

The last five characters of the filename give the type of day,
(X=weekday, A=Saturday, U=Sunday) and the month and date that the data
were created. In this example the database was created on February 22.
The year ls not glven. The scheduling department creates new flles
every few months to refiect changes in the operating characteristics of
the system. The user has to check with the department for the date of
the latest data or any data desired. These "424" files cannot usually
be accessed for processing, since they are protected fiies. Therefore,
permission needs to be obtained from the schedul ing department before
attempting to use the files.

The format of the "424" files is given in the following table.



2.2

FORMAT_FOR 424 FILES

Column 1Iype Description
1 I4 Line number
5 13 Directlon of bus run
8 13 Bus run number
11 i3 Pullout division number
14 15 Puliout time (minutes after
midnighty
19 F5.1 Pullout miles
24 15 Near terminal time
29 F5.1 Trip miles
34 15 Far terminal time
39 F5.1 Deadhead miles
44 I5 Pullin time (minutes after
midnight?
49 I3 Pullin dlvision
52 F5.1 Pullin miles
57 1x blank
58 711 Days of week applicable
65 12 School day operation
67 12 Race day operatlon
69 12 Bowl day operation
71 I6 Trlp number
77 14 Foreign line number

The records in these files have to be sorted (this is done in the JCL)
by line number, bus run number, and near-terminal time before being
submitted for processing by the FORTRAN program.

PASSENGER BOARDINGS AND REVENUE FILES

The other set of input flles consists of passenger boardings and
revenue data by bus line and type of day (l.e., weekday, Saturday, or
Sunday?. This data can be found In the "Line Performance Trend
Reports" or on the malnframe under the following file names:

MRPCCW.BOARD .REVENUE DAY - (Weekday)
MRPCCW . BOARD . REVENUE.SAT {Saturday?’
MRPCCW . BOARD . REVENUE . SUN (Sunday?

The format for data In these files is given below:

Column Number Variable Tvoe Description
2 i3 Line Number
5 A2 Day of Week (e.g., MO for
Monday)
] 16 Date of Survey: vyear, month,
. date
i6 17 Passenger Boardings
24 17 Cashbox Revenue



These three files are malntalned by the Informatlion Systems Section of
the Planning Department and are continually belng updated as new bus
survey results are entered which replace the older data, new bus llnes
are Introduced, or existing bus lines are removed from service. Note
that the data in these files are not split by divisions. Therefore, in
order to be able to merge these files and the bus-schedule flles,
passenger boardings and revenue for Ilines operating from more than one
division have to be apportioned to the various divisions of the line in
proportion to the bus miles generated by each division for the given
line. This process is incorporated in the program.



3, INPUT PARAMETERS

The user has to input a number of parameters or use their default
values in order to enable the program to compute the number of days per
year for each day of the week in a given year. All public holidays are
counted as Sundays. The user can also input the title of the program
run and the maximum bus-1ine and divislon numbers. The following is a
degscription of the input parameters.

TiTLE: The title of the program run. The user can lnput any

comphlnatlon of not more than S0 alphanumeric characters.
including any sepaces between words or characters. The default
TITLE ts ‘BUS-COST PROGRAM-.

LMAX: The maximum bus-line number. This should be a number higher
than the highest bus-line number that appears In the bus

timetables. All line numbers higher than or equal to LMAX will
have their data combined under line LMAX. The default LMAX is
700,

IDMAX: The maximum division number. The default IDMAX is 25.

YEAR: The year for whlch operating cost calculatlons are desired,
e.g., 1987.

NYDAY: The flirst three characters of the first day of the year, l.e.,
New Year‘’s Day. For example, New Year‘s Day for 1987 was on
Thursday, and therefore if Year=1987, then NYDAY=THU. This
parameter is used in computation of the number of days per year
for each day of the week, e.g., 1987 has 52 Mondays, 52
Tuesdays, etc.

HD(I): The Ist date-specific holiday. A date-specific holiday is one
that always falls on a given date, for example:

HDCLD
HD(2>

1.0t (Jan. lst, New Year‘s Day)
7.04 (July 4th, Independence Day)

|

This array of holiday dates can be input as a string of numbers
separated by commas. For example, the default set of date-
speclfic holldays are input in the following form:

HD = 1.01, 7.04, 12.25

The program can accept up to 20 dates and they do not have to be
Input in any loglcal order. For example, one could input the
above dates as:

HD = 7.04, 1.01, 12.25

MON: The number of holidays that always fall on Mondays. For
example, Memorial and Labor Days are the only heolidays that are
always celebrated on Mondays, therefore, MON=2. Thanksglving
Day is the only holiday which 1s always on Thursday; hence,



THU=1.

These are known as day-specific holldays, and the user can input the
number of Such holldays in a vear for each day of the week, using the
first three characters of the day as the variable name, i.e., MON, TUE,
WED, THU, FRI, SAT. The default is MON=2, THU=1, and the rest are all
zZero,



4. QUTPUT FILES AND REPORTS
4.1 QUTPUT REPORT
The report consists of five main parts:

1) Summary of input parameters,

2) A list of errors detected in bus-schedule data records,

3) Summary of daily and annual totals of bus miles, bus hours,
passenger boardings, and revenue for each line from each division.
For weekday sunmaries, there is also the number of p.m. peak buses
required.

4) Summary of the output data and system totals.

5) Summary of errors detected and Standard corrective measures taken.

4.1.1 Summacy of Input Parameters

The lnput data summary consists of:

1) The maximum bus line number,

2) The maximum division number,

3) The calendar year Speclfled,

4) MNew Year’s Day,

5) Date-gpecific holidays,

6) Day-specific holidays, and

7) The computed number of days per year for each day of the week.

A typical printout of this part of the report is given in Figure I-4.1.
Together with the Input parameters, the number of days per year for
each day of the week, as computed by the program, is also printed.



INFUT DATA SUMMARY 3

HIGHEST BUS LINE NO. = 700
HIGHEST DIVISION NO. = 2

[&]

CALENDER YEAR = 19846 NEW YEAR DAY = WED

DATE-SFECIFIC HOLIDAYS ¢ MONTH DATE DAY

1 1 WED
7 4 FRI
12 2% THU

DAY-SPECIFIC HOLIDAYS I MOMDAYS w2
TUESDAYS = )
WEDNESDAYS = O
THURSTAYS =~ 1
FRIDAYS w Q

NG, OF DAYS PER YEAR FUR EACH LAY OF THE WEEK 3

SUNDAYS & HOLITAYS 58

MONLvAY S = GO (EXCLLUDING HOLIDAYS)
TUESDAYS W 52 "
WEDNESTAYS = 32 "
THURBLIAYS = 50 "
FRILAYS = Gl "
saATURDAYS = 352 "

TOTAL m Z4T DGYS

FIGURE I-4.1

SUMMARY OF INPUT PARAMETERS
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4,1.2

List of Errors Detected

This is a list of errors detected in the schedule data records during
execution which are output in the order in which they are encountered.
Standard corrective action taken, if any, is specified and the
record(s) with the error is printed immediately below the error

statement.

Figure 1-4.2 is a typical output of a list of error messages.
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WEEKDAY

ERROR 1 ¢
naYs SeT
149 4

ERMOR 1 3
DAYS SET
169 4

ERFOR 4 ¢
STANLARTS
149 4
149 4

ERROR 1 ¢
DAYS SET
434 4

CRROR 1 ¢
DAYS SET
436 4

ERROR & 2
IMIVISION
454 10

ERROR & ¢
DIVISION
480 S8

ERROR & ¢
NIVISION
480 &g

ERROR & 3
DIVISION
480 &0

ATA ERRAORS ! PACE 3

LIFFERENT NO. OF DAYS FER WEEK FOR BUS LINE 149 DLIVISION 15
TO 3 ! EXECUTION CONTIMUING

15 0 0.0 700 2b&.6 WYY 0.0 O 0 0.0 011100
DIFFERENT NO. OF DAYS FUER WEER FOR RBUS LINE 14% DIVISION 18
TO 2 ¢ EXECUTION CONTINUING

15 0 0.0 803 14.2 830 0.0 ¢ 0 0,0 0111100
DEaADHEAD TIME TO NEXT TRIFP COMFUTED NEGATIVE
CORRECTIVE ACTION TARKEN 1 EXECUTION CONTINUING

15 0 0.0 201 26.6 8891 0.0 ¢ 0 0.0
15 0 0.0 803 16.2 #E0 0.0 0 0 0.0

DIFFERENT NO. OF DAYS FER WEEK OR RBUS LINE 434 LBIVISION &
TO 5 ¢ EXECLTINN CONTINUING

& 838 14.2 B70 12.6 924 0.0 o 0 0.0 0111100
LDIFFERENT NO. OF DAYS PER WEEK FOR BUS LINE 438 RIVISION &
TO 3 ¢ EXECUTION RONTINUING

& 0 0.0 937 1é.4 1002 0.8 O 0 0.0 0111100

OIFFERENT DIVISTON NG, FOR SAME BUS RN
NO. SET TO 12
10 282 3,1 992 26,4 10886 0.0 1070 10 i.3 oliii1io

DIFFERENT DIVISION NO. FOR SAME BUS RUN
NO. SET TO 16

? ¢ 0.0 99% 25.0 1094 0.0 Q9 0 0,0 0117110

LIFFERGNT DIVISION NO. FUR SAME RUS RUN
NO. SET TO 16
2 O 0.0 1047 I7.2 1152 0.0 1185 9 0.2 01i1J10

DIFFERENT DIVISIUON NO. FOR SAME [US RUN
NO. SET TO 16

? 0 0.0 a88 25.0 Y47 0,0 O G 0.0 01i11ln

FIGURE 1-4.2
LIST OF ERROR MESSAGES
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4.1.3

Dally and Annual Totals

This i8 an output of:

1> Daily and annual totals of bus hours, bus miles, passenger
boardings, and revenue by bus-line and division.

23 The total number of days each line operates per year.

3) For weekday data, the number of buses operating durlng the p.m.
peak period (3 p.m. - 6 p.m.). Related to this is the number of
"interline" peak buses, which is the number of peak buses operating
on a line but having been "borrowed* from another tine. The net
number of peak buses is then given by p.m. PEARK BUSES minus the
INTERLINE BUSES. It is this number of net peak busges that is later
used in cost computatlions.

The number of peak buses for Saturday and Sunday bus operations !s not
computed, and hence blanks appear in the peak-buses columns for these
days.

Figure I-4.3 shows part of a typical output for dally and annual
totals. For those lines that are in the passenger boardlngs and
revenue flles but not appear In the schedule flles, zeros will appear
under all items except the dally boardings and revenue. On the other
hand, if a line appears in the schedule flles but not In the boardings
and revenue files, zeros will appear in the daily and annual flgures
for boardings and revenue. These two cases occur as a result of
Inconsistency between the schedule files and the boardings/revenue
files.

12



1 WEEKDAY SUMMARTIES § Face 1

! ANNLAL TOTALS e I LY TOTaLS
A HUS BlS TOTAL TOTAL FEAR INTER— LuUs BHUS TOTAL TOTAL TAYS
R EINE DIV HOURS MILES FASS REV RUSES LTNE FIQURS MILES FAaSsSS REY YE&aR
. 1 7 29789.7 BA&3156.2 &061350 2269500 26 1 3s2.1 3384.9 23770 8900 255
¥ 2 T PP932,.3 1157134.0 024375 2204730 27 71,9 AS3T .8 2345253 FEYC 3 200
4 & 58490.8 &092686.0 3454485 1325235 19 237 .4 2389 .3 13547 S197 i)
4 K3 105518.9 1194055.0 LY EVPIS 2597430 25 2 413.8 4682 .6 246549 101846 255
R 10 7 71i848.3 TO4495 .4 4884780 1822485 25 2 281.8 27462.7 19156 7147 295
14 1 A43709.1 $18105.2 4198085 1698300 19 3 17L.4 2031 .9 146443 EEH0 255
14 T 55398.7 S994680.1 4857025 1945540 L9 2 217%.2 2351.7 19055 7ToB 245
B 14 1 LHEFTHT TP L&SX0P .7 &254895 2184880 24 1 272.8 2560.9 24539 BS76 205
18 1 83359.4 997722.0 TPPLIBO 31578460 29 3246.9 3973.4 31356 12423 259
20 & &508B0.2  TFOTE94 .9 4401555 1683255 22 2895.2 2774.9 17261 SAOL 255
3 20 i 72150.1 807132.3 S020695 1219895 a2 282.9 165 .2 194687 TS29 295
20 10 1118464.3 1206%936.0 7507?10 2871045 3% 1 4328 ,.°7 4735.1 29442 11259 255
24 1 45288.0 A430575.8 33848070 1376235 14 177 +6 1688 .5 13274 DIFT? 2355
) 28 i A446605.5 A8T7459.7 28088235 1037540 13 132.8 1?711.4 11015 40483 255
28 10 TIDAF .3 942524.1 B420990 2005830 Ae) 212, 0 ZEFL .2 21299 TE&6S 259
30 1 128919 .4 1395017.0 10678125 3827335 4% &4 S05. 6 F470.7 418975 15017 255
) 3 & 34938.,9 A846051.1 2372010 TIT7TIO 17 ? Lgg, 1906.1 PII2 30422 255
33 i0 &PP82.6 F01622.4 4400280 1817385 18 274+ A ZBE35.8 17256 T127 205
. 38 10 ATAT72.S S508032.1 24631345 1003170 13 184.2 1992.,.3 10313 3P3L 255
:} A0 = B4041.6 975301.8 47346370 19739535 29 3I2P. & ZU24.7 18574 7741 205
— 40 ig 71293.7 98i0%1i0.1 IP3IEHLB0 ‘1640415 22 2746 3178 .5 15434 &433 255
gt ) 45 10 105287.3 1202182.0 TET47IS 2888640 31 H12.9 4714.4 30097 11378 255 J
’.._) 48 S 30693 .5 I2LEAT.E 1734255 T25730 12 120.4 1261 .4 4B301 2844 295 '
S1 i8 B3958.7 1046001.0 &£814 490 2785110 28 I2.2 4130.4 246994 10922 255
oS53 ig &SO275.6 T27253.7 4284510 1713600 12 23644 2852.0 16802 &Y20 =255
") =55 10 42202.5 5H6&2398.6 24310240 1075845 12 1 165.5 2205.5 9452 4219 258
B S5 i 18 ~ 28245 .5 3I47220.6 148381680 GHAZTS 2 110.8 1341 .7 o836 2605 289
=18 10 13512.9 175108.0 LA AHD 294780 o 53.0 6HBG T 2543 11546 290
) =4 18 24384.4 320882.5 120566460 548505 3] 05 .0 1278.0 A732 2151 255
&0 10 B81393.8 101853%.4  4T46905 1900240 24 319.2  3994.3 17831 vas2  @ss
&0 12 794628.7 275151.8 433X105 18192170 a5 2946 46 3824.1 i707i 7134 255 i
3 &5 1 28898.2 3364685.7 169211460 LHP0540 11] 105.5 1320.3 &HAH32 27OB 255
&4 1 S8218.4& T13216.4 5490150 2170050 22 To208.3 2726 .9 21530 B510 255
&8 10 TP205.1 B8P163.9 85710470 2187135 25 3310.6 ZA486 .2 22374 ao77 2595
‘-J 70 L4 B65R1.2 1050207.0 5147215 2040910 30 2 2374 4118.% 20193 T oBon2 255
.. "6 _ 9 =7100.9 7368588.9 3158430 1174785 i8 228.9 2808.6 12384 4607 295 B
78 L4 T1i718.7 10&62922,0 476415 14440465 28 281.2 A16B.3 13633 SEH63 2559
:‘J 81 3 A41207.1 DAS3i3Z.4 3104370 12204685 14 164.3 2128.5 12174 &7Q7 255
al 18 35409.7 471287.1 . 2683110 1054935 13 142 .6 1848.2 10522 4137 285 B
a3 3 Si1667.2 5999540.9 3330280 1286220 i9 202.46 2352.0 13256 o444 AT
J B4 3 39059 .6 AJLA9%.5 2278680 858585 17 & 15%.2 1711.7 8936 IDET 255
90 (1_5 3I8167.1 270360 .6 14630980 TS3IS25 17 i 149.7 2461 .0 6396 29SS 2550
92 15 A43231.5 921L9245.7 3181890 1339280 22 248.0 J415.5 12478 5252 255
) P4 15 \ &2323.8 1132200.0 3554190 1703400 n2 271 .9 4440,0 13938 &HHH0 255
o4 13 %, 44750.4 720192.4 1794690 TB&420 i7v 1755 2024 .3 TO38 3084 25
7 15 14171.6 D202392.4 45646650 173145 5] 1 595.6 3.7 1830 &7 250
/ 102 3 AS234.1 120012.1 &P2325 2081775 |+ 3 50.7 T45.1 2715 1105 259
__ 104 3 13893.6 238384.7 292115 151280 4 93 +3 235.+5 1173 Y26 295
5 i FIGURE 1-4.3 SUMMARY

OF DAILY AND ANNUAL TOTALS



4.1.4

Qutout Summacy

This is an output consisting of:

1) The number of llnes and divisions processed,

2> A list of the dlvision numbers,

3> A list of llnes with mlssing bus schedule data, l.e., those lines
appearing in the passenger boardings and revenue files but not
appearing in the bus schedule files.

4) A llst of lines with missing passenger boardings and revenue data,
l.e., those lines appearing in the bus-schedule files but not in
the passenger boardings and revenue flles.

5) GOross and net number of p.m. peak buses required for the whole
system.

6) The tatal system dally and annual bus-mlles, bus-hours, passenger
boardings and revenue

Figure I-4.4 shows a typical printout of the output summary data.

WEEKDAY SUMMARIES § PAGE 5
GUTFUT SUMMARY DATA

NO. OF LINES READ = 142
NO. OF DIVIGIONS = 13, THE NIVISIONYS ARE 3
1 3 S & 7 1) ? 10 12 i3 15 ié in

THE FOLLDWING LINES HAVE NO PASSENGER/REVENLE LATA ¢
183 442 700 '

GROSS P.M. FEAK RUSES = 2104
INTER-L.INE SAVINGS = 120
NET P.M. FEAR BUSES = 19846

TOTAL DAILY RUS-MOURS = 24954
TOTAL DAILY BUS-MILES 344844
TOTAL DATLY EOARNDINGS = 1397304
TOTAL DAILY REVENUE ™ 403063 (CASH=-R0X REUVENUE)

E

FIGURE I-4.4
OUTPUT SUMMARY DATA
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SATURDAY SUMMARIES t PAGE. 4

OUTFUT SUMMARY DiaTA 3

+

NO. OF LINES rEAD = 119
NO.IUF gIUIEIONS ®o13. THE DIVISIONS aRE
S b v a F 10 12 i3 15 16 1gp

THE FOLLOWING LINES HAVE WO mUe ere
119 149 175 p14 MO BUS SCHEDULE pata @

.

TOTAL paILY BUS-HOURS

TOTAL - tonoe
) DAILY BUS-MILES = 2iog7%
TOTAL pAILY EOARDINGS = 844750

A \ o
TOTAL DaILy REVENUE 26387 (CASH-ROX REVENUE )

SUNDAY SUMMARIES ! PAGE 4
QUTFUT SUMMARY TATA §

NO. OF {(INES READ = 115
NO. OF DIVISIONS = 13, THE LIVISIONS ARE
1 3 9 & 7 8 9 10 12 13 415 1é 1ig
THE FOLLOWING LINES MAVE NO BUS SCHELULE DATA ¢
154 175 209

THE FOLLOWING LINES HAVE NO FASSENSER/REVENUE DATA ¢
161 183 270 439

TOTAL DATLY BUS-HOURS w 12887
TOTAL DAILY BUS-MILES = 172329
TOTAL DATILY HOARDINGS = sg773%2

TOTAL DAILY REVENUE 243912  (CABH-EOX REVENUE)
TOTAL ANNUAL BUS~HOURS
TOTAL ANNUAL RUS-MILES
TOTAL ANNUAL BOARDIMNGS
TOTAL ANNUAL REVENUE

TPA0564
LOBEI4488
AX14T77PEH
184886433 (CABH-BOX REVENUED

i E

FIGURE I-4.4 (CONT.)
OUTPUT SUMMARY DATA
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This provides a summary of the number and types of errors encountered

4.1.5 Eccor Messages
during execution and a descripti
taken.
schedule data. Below is a compl
ERROR 1 ¢

DIFFERENT NO. DF TaySs PER WEEK FOR THE BAME LINE
STANDARD CORRIECTIVE ACTIOM TAKEN 3 SET THIZ N0,
FOR THE LINE~DIVISION COMBTMATIUN

ERROR 2 8

CONSECUTIVE RECURTS NOT IM LOBICAL GEMUENCE
NO CORRECTIVE ACTION TAREN COMPUTE BUS~MIL
AND CONTINUE EXECLTION

ERRDR 3 ¢

TRIF TIME COMPUTED ZERD UR NEGATIVE

STANDARD CORRECTIVE ACTION "TARKER 1 GEY TRIF TIME

ERROR 4 3

pEADHEAD TIME TO NEXT TRIF COMPUTED MEGATIVE
STANDIARD CORRECTIVE ALTIOM TAKEN § HelF THE COMP
FROM EACH OF THE TWd CONSECUTIVE BUS TRIP TIMES
ERROR T 3

DIVISION NO. MIGHER THAN MAXIMUM SUPFLLED
STANDARD CORRECTIVE ACTION TAKEN  DIVISION NO.

ERROR &
DIFFERENT NO. OF DIVISTON FOR SAME BUS RUN
GTANDARD CORKECTIVE AGTION TAKENM ¢ DIVISION NO.

ERROR 7 3
BIVISTON NO. EQUAL T0 ZERCD
STANDARD CORRECTIVE AUTLON TAKEN t DIVISION NO.

FIGURE
A SUMMARY OF ALL

16

sl

on of the standard corrective actions

Note that these are only those errors associated with bus

ete list of all error messages.

DAYS EQUAL TO THE MAXIMUM OBSERVET

B AND BUS-HOURS IN THE ORDER OF THE RECORDS

EQUAL TO ZERO AND CONTINUE EXECUTION

UTED DEADHEMT TIME 18 SUKTRACTEDR

SET YO TDMAXK

BET TO CTHE PULL-TN RIVISION NO« FOR THE BUS UM

SET TO THE UHMEDTATE PREVIOUE DIVIGION NO.

1-4.5
ERROR MESSAGES



THE OUTPUT FILE

The default name for the output file is MRP,BUSCOST.DATA, but the user
can specify any other desired name. These output data consist cnly of
the dally totals for bus miles and bus hours of operation, passenger
boardings, and revenue for each bus line from each division. The data
are divided into three segments, one each for weekday, Saturday, and
Sunday (and public hollday) bus operation.

Column No. Tvpe of Variable Degcription
5 IS5 Line no.
10 15 Division no.
15 Fo.l Dally Vehlicle-hours
24 Fo.1 Daily Vehicle-miles
33 15 Net P.M. Peak Buses
38 19 Daily Pass. Boardings
47 19 Daily Cashbox Revenue
56 IS No. of Days/year

Figure I-4.6 shows a portion of a typical output data flle.

1 7 352.1 3384.9 25 23770 8900 255
2 7 391.9  4537.8 26 23625 8646 255
4 6 229.4  2389.3 19 13547 5197 255
4 7 413.8  46B82.6 23 26549 10186 255
10 7 281.8  2762.7 23 19156 7147 255
14 1 171.4  2031.8 15 16463 6660 255
14 7 217.2  2351.7 17 15055 7708 255
16 1 272.8 2560.9 23 24529 8576 255
18 1 326.9 3873.4 29 31356 12423 255
20 6 255.2 2774.9 22 17261 6601 255
20 7 282.9 3165.2 22 19689 7529 255
20 10 438.7 4733.1 34 29442 11259 255
26 1 177.6 1688.5 14 13274 3397 235
28 7 182.8 1911.6 13 11015 4068 255
28 10 312.0 3696.2 30 21298 7866 255
30 1 505.6  5470.7 41 41875 15017 255
33 6 144.9 1906.1 B 9302 3842 255
33 10 274.4  3535.8 18 17256 7127 255
38 10 186.2 1992.3

13 10319 3934 255

FIGURE I-4.6
PART OF OUTPUT FILE PRINTOUT
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S. SUMMARY OF INPUT/QUTPUT FILES AND PARAMETERS

FILE SPECIFICATION

INPUT/QUTRUT FILE TABLE

DESCRIPTION

FTO1F00! SORTED BUS-SCHEDULE FILE, WEEKDAYS

FTO2F001! SORTED BUS-SCHEDULE FILE, SATURDAYS

FTO3FODL SORTED BUS-SCHEDULE FILE, SUNDAYS

FTO8FO0! PASS. BOARDINGS AND REVENUE FILE, WEEKDAYS

FTO9F001 PASS. BOARDINGS AND REVENUE FILE, SATURDAYS

FT10F00! PASS. BOARDINGS AND REVENUE FILE, SUNDAYS

FT11FO0L OUTPUT FILE

INPUT PARAMETERS
NAME 1YPE DEEAULT MAX . DESCRIETION
TITLE AS0 BUS-COST - TITLE OF THE PROGRAM RUN
PROGRAM

LMAX 14 700 1000 MAXIMUM LINE NUMBER

TUMAX 12 25 S0 MAXIMUM DIVISION NUMBER

YEAR 14 - 2999 YEAR OF OPERATION

NYDAY A3 = FIRST THREE CHARACTERS OF
NEWYEAR’S DAY

HDCID 20F4.2 1.01,7.04,12.25 - ARRAY OF DATE-SPECIFIC
HOLIDAYS

MCN 12 2 - NO. OF HOLIDAYS ALWAYS
OBSERVED ON MONDAYS

TUE 12 0 - NO. OF HOLIDAYS ALWAYS

OBSERVED ON TUESDAYS

18



NAME

TYPE

DEFAULT MAX.

DESCRIPTION

WED

THU

FRI

SAT

I2

12

12

12

19

NO. OF HOLIDAYS ALWAYS
OBSERVED ON WEDNESDAYS

NO. OF HOLIDAYS ALWAYS
OBSERVED ON THURSDAYS

NC. OF HOLIDAYS ALWAYS
OBSERVED ON FRIDAYS

NO. OF HOLIDAYS ALWAYS
OBSERVED ON SATURDAYS



6. DOWNLOADING THE DATABASE

Up to this point all processing has been done in the mainframe
environment. Now the output file MRP.BUSCOST.DATA {(or the name that the
user specified) has to be downloaded (i.e. transferred) into the
microcomputer environment by copying the file on to a floppy disk for
use on an microcomputer. The naming of the file is flexible but needs
to reflect the type of data being transfered and must be named with a
PRN extension so that it can easily be transported into the LOTUS 123
environment. For example one could name the file BUSCOST.PRN. The
actual procedure or method of performing the file transfer will depend
on the machine and software to be used.

How to incorporate the new datapase into the LOTUS bus-cost program s
described in Chapter 4 of Part II.
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THE LOTUS PROGRAM

PART 1I:

21



1, GETTING STARTED
Preparing Your Software
Step 1: Check the contents of your Bug Cost Svstem Disk.

To check the contents of your Bus Cost system disk, insert the Bus Cost
System Disk into disk drive A of your computer, (On some computers, it
may be the upper of two half-helght drives, or, on the NECs, the front
of the two.? Next, dispiay the contents of the directory, To do
this, be sure you have the A> prompt on the screen; then type DIR and
press the return key. (To get the A> prompt, just type A: and press
return.) The user should make sure his/her Bus Cost system disk
contains the following files:

Autol23 This Is the main menu.
Buscosts The spreadsheet program that performs the cost
calculations.

Primary The file handling program.
Optmenu A small flle to link modules.
Permdata The original database which you cannot change.

Tempdata A database that you can store changes on, such as
addltions/deletions.

Your Bus Cost system disk has a write-protect tab. Do not remove it and
keep this disk as your source copy. Should you damage your COpy you can
aiways recreate it with thls source disk.

First, format a new disk. To do this, place the unformatted, new disk
in drive B and type:

FORMAT B:

Then press return. After formatting is complete, place the Bus Cost
system disk in drive A and type :

COPY A:%.¥ B:

From now on, use the copied version of Bus Cost for all your
calculations. Take the write-protected Bus Cost system disk and store
It in a safe place. Do not place a write-protect tab on your new Bus
Cogst system disk, because the program needs to write files onto this
disk.

Step 3: Running the Proaram

These instructions assume that you are running the model on a computer
with two floppy dlgk drives,

Insert your LOTUS system disk (version 2) in disk drive A and the SG2

system disk in drive B (502 compacts LOTUS fileg and permits the
storage of the Bug Cost files on one disk). Enter the foliowing
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commana at the A> prompt:
B:SQZ 123

When SQZ starts, you see the startup message on the screen telling you
502 is loaded into memory. When it is loaded, press any key, and SQZ2
will load LOTUS. When LOTUS is loaded, a blank spreadsheet will appear.
Enter the followlng key strokes:

/FR

Then press return. This wlll load the AUT0i{23 file which contains the
main menu. The screen should appear as in Figure 1I-1.1. Press the
return key to move to the next screen which contains instructions on
what data you may need. When you have flnished reading this
information, press the return key agaln and the main menu will appear.
Thig is the menu that allows you to use the Bus Cost model. Chapters 3
through 8 explain how to use this menu to cost bus lines or operating
divisions and forecast costs by changing the lines or divisions in
varlous ways. Chapter 2 briefly presents the methodology used for
estimation of these costs.

] Ais (491

[

GFC US COST AODEL
Agril 986

LEEE WELCOME 1111

FRESS THE ENEER KEY TO
START THE DBUS COST MOPEL

TETRETREAREERRATI A2 an RN
wmirpirratett 1
[ESTEENfIbdtel satibtasdlsER]
[EERRbEEIS SRR tadadqisbaziny

R | B | R PP | PP CIPP PRI E T

30-Jun-87 0944 &0 SO e

FIGURE 1I-1.1
INTRODUCTORY SCREEN

23



2. QVERVIEW OF THE GPC BUS COST MODEL

The bus operating cost model calculates the operating expenses for bus
operations associated with either increases or decreases in service.
The mode] generates these estimates from projections of annual bus
operating statistics based upon the quantity of service for the whole
bus system. The level-of-service (LOS) measures that are used are:

1> Annual! vehicle miles,

2) Annual service hours,

3y Average weekday P.M. peak vehicles, and
4) Annual passenger boardings.

The mode] is a fixed/variable cost allocation model. First, the cost
of each budget line item that makes up the District’s budget or expense
18 allocated to one level-of-service {(L0OS) measure. That is, each
budget line item is defined as being dependent on one of the four LOS
measures. Second, each iine item is defined as being either variable
(that 1s, the line item is expected to vary with changes in the LOS
measures), or fixed ¢ that las, the line ltem will not change
irrespective of service changes). Variable line ltems are labor
posltions, supplies, materials, and asscociated costs that can be
expected to change as the amount of bus service changes. Fixed-line
items are all labor positions, suppiies, materials and associated costs
that are overheads of operating the District and are not expected to
change as the amount of service changes. Variable iine items are then
defined as varying either continuously or in steps (for example, fuel
costs vary continuously wlth vehicle miles), while wages and fringe
penefits for transmission mechanics vary in steps with vehlcle miles.
The line items that vary in steps are generally those that are
associated with labor positions, and the step slze is defined as the
cost of one full-time or part-time position.

Figure 11-2.1 shows the elements involved in creating the bus cost
mode] .

FIGURE II-2.1
BUDGET LINE ITEMS

ANNUAL AVERAGE ANNUAL
VERICLE SERVICE WEEKDAY PM PRSSENGER
MILES ABURS FEAE BUSES BOARDINGS
STEPWISE VARIABLE FIXED
VARIABLE ITEMS ITEMS
ITEMS

Vary by Integer vary with every Fixed or

increments or
decrements of
posltions.

increment or
decrement of the
Level-of-Service
varlable.
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The SCRTD bus system consists of a set of garages out of which the
buses operate. Each of these garages constitutes a divlslon. The
divisions vary in size and perform daily maintenance routines on the
buses (cleaning, fuel, simple servicing checks, etc.). There is also a
central maintenance facility where major overhauis are performed and a
central administrative center where ptanning, scheduling, and personnel
functions are performed. The structure of the operations can be
partitioned into those activities that are performed within a single
division and those that are performed in centralized facillties which
service all the divisions. The cost model also reflects this
partition. Those costs assoclated with operating a dlvislon (drlver
wages and fuel) are allocated at the division level. Each dlvislon has
different costs, depending on the size of the dlvision and the level of
service |t provides. However, there are costs associated with the
central functions that cannot easily be assigned back to a single
division because of their central servicing character. For example,
central maintenance, transit pollce, and timetable printing are
activities that are performed for all divisions, and it is hard to
allocate these shared or Jjolnt costs logically at any more detajled
jevel. Because of this, the cost model allocates costs at two levels,
the first being at the level of the individual divislon, and the second
being at the level of the whole system which encompasses all divisions.
The spreadsheet actually reflects this partitlion, and there are two
parallel spreadsheets, one for Indlvidual dlvislons and the other for
all the divisions. The spreadsheet which allocates costs to all
divisions 1s called the systemwide spreadsheet.

Therefore, it follows that each line has costs of operation which can
be partitioned into the costs that can be allocated back to the
division within which it operates (the Division cost) and the costs
that are Joint or shared with all other lines and so are part of the
System costs., The cost of running a bus line 1s therefore broken into
two costs:

Division Costs System Costs
(the cost at a single divislon? (costs that are shared by all
divisions)

The bus cost model has three modules that comprise three LOTUS files.
The first module is the actual bus cost model which is the spreadsheet
that performs the cost calculatlons. The second module allows the user
to change the number of days of weekday, Saturday, or Sunday service
per year. The third module aliows the user to create, delete, or

real locate bus lines or divisions. The third module creates a temporary
tite of changes to the data base which can be accessed by Module 1, the
cost model. There 1s also a permanent data base whlch cannot be changed
except in terms of the number of days being used for the annual
calculations. These two files are explained in a little more detail.,

The bus cost model uses two large data base files to store the bus line
informatlon necessary to perform the cost calcuiations. The flrst data
base is fixed and ls termed the Permanent file. It contalns the levei-
of-service information for each bus iline in the RTD system derived from
the actual schedullng flles. The flle can be replaced from time to time
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to retlect changes In the Distriot’s operation, Only Module 2 can
change this file, and then only to modlfy the number of days (weekdays,
Saturdays, and Sundays) in a year used to annuallze the dally level-of-
gervice data. The actual number of hours, miles, or peak buses used on
a bus tine cannot be changed permanently on this file. Module 1 allows
the user to modify these data before cost calculation, but the changes
are temporary and are never saved on the Primary file. The second data
base is created by Module 3 and allows the user to create a copy of the
Permanent data base in order to plan new services or to change existing
services in various combinations. It is termed the Temporary data base
and may be saved at the end of a cost modeling session.

The diagram below sketches the layout of the bus cost model and the
relationship between the various modules and the permanent and
temporary files.

MENU
MODULE { MODULE 2 MODULE 3
BUS COST # OF DAYS PRIMARY
PERMANENT TEMPORARY

What The Model Can Do and What It Cannot
This sectlon lists briefly the mMode! specifications and limitations.
The model can:

1> Cost up to fifty extra lines.

2) Create up to four new divisions.

3) Save changes on a temporary file in any one run.

4) Retain the original database file that cannot be changed.

5) Cost one indlviadual bus line or up to fifty individual bus lines in
any one run.

6> Delete lines.

7) Create up to fifty bus lines in a run.

8) Create up to four new divisions.

9> Reallocate lines to new divislons.

10> Shut down divisions.

Costing lines individually will glve one set of costs. Costing them
together as a package wil! glve another set of costs. They are
different.

Taking the costs for a set of lines cannot be taken and then broken

down by individual llne. This is because of the step functicons in the
cost models,
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3, USING THE BUS-COST LOTUS PROGRAM

Once the user is in the LOTUS mode as described in chapter 2, he is
ready to use the bus cost mode! program. To do this, the user calls
the main menu screen by retrieving the file AUTO123, using the file-
retrieve command /FR. After pressing RETURN and Y keys, the main menu
screen, which should look like the figure below, will appear.

o2 [¥12] 4
Select required option 2%

] B L
A
22 Required optione ]
i Rean
4
3 Cost Lines or divisions and print the results
r of the calculations,
un
i . Change the nuaber of Yuptdayr, Satuedays
29 and Sundays 1a 2 year.
il
kH . Mage 2 change to the datar
) - 1.r, stdsdelete/reallocate lines and divisions,
33
| update the PRIMARY sadulr databaser
3 - .2, copy i new dstabase.

A
b . Create new Feraaneat and Teaporary tatasets,

38

n . Exit the Bus Cost aodel
L)

30-Jup-§7 09149 &K SO

FIGURE II-3.1 THE MAIN MENU SCREEN

The user can then enter the number of the option he wants to execute,
which must be between 1 and 6. If the user presses RETURN before
entering the option number, an error message will flash on the top
right hand corner of the screen. The user should just press the RETURN
key again, the error message will disappear and the program will be
waiting for him to enter the correct option number. Further steps for
executing individual options are given in the remaining chapters of
this manual.
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4.1

4.1

.1

4, UPDATING THE DATABASE

Updating the database invclves one or both of the following two
options:

1) Importing a new datahase downlcaded from the mainframe computer,
ana/or

2) Creating new permanent and temporary working files for the LOTUS
program (PERMDATA and TEMPDATA).

Except for changing the number of days per year, the permanent dataset,
PERMDATA, cannot be changed by the program. This is a safety mechanism
which assures the user that, whatever changes in llne and dlvision data
are made during running of the program, the originai database will
remaln unchanged. The temporary database, TEMPDATA, is the one that
can be changed by the program to accommodate data modificationg by the
user when running the program.

IMPORTING A NEW DATABASE
Two steps are involved in this process.
1) Editing the new database,

2) Copying it into the PRIMARY module

Editing The New Databage

The downloaded data file does not normally have the *DAY" column, i.e.,
the column with WEEK, SAT, and SUN labels against corresponding
records. The followlng steps are necessary to add this "DAY" column
into the data:

1) Go into the LOTUS mode, with the floppy disk containing the new
file in one ¢of the disk drives;

2) 1If SQUEEZE is on, the user should switch it off by entering these

keys together: <cntl> <shift> <1>. Then enter <s>, <3>, <P
consecutively.

3) Call the new file onto the LOTUS spreadsheet by executing the file-
import command:

/FI(f})lename)
4) Turn on SGUEEZE again by entering the same keys as In (2) above,
5) Add the "DAY" column by inserting a new column and typing in the

WEEK, SAT, and SUN labeis in their appropriate rows, sc that the
data look like Figure 1I-4.1. Compare this with Figure I-4.6.
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FIGURE 1I-4.1
THE DOWNLOADED DATAFILE WITH "DAY" COLUMN INSERTED
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6) Save the file using the flle-save command:
/FSbuscost, where ‘buscost’ is the new fllename.
IMPORTANT: The new edited file should be named ‘BUSCOST, because the

program to update the PRIMARY database is written to read this file
name.

The file 1s now ready for copying intc the PRIMARY module.
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4.1.2 Updating the Primary Module Database

Copying the new edited database is an automatic process. The copying is
done by selecting Option 4 of the main menu.

Updating the PRIMARY dataset is achieved in the following steps.

1) Call up the bus-cost program main menu as described in chapter 1.

2) Select option 4 of the main menu.

3) The program will prompt the user to confirm whether the new file
has been edited or not. If not, the program will return the user
to the main menu.

4) The program will take a few seconds to copy the new dataset
(buscost) into the PRIMARY module., At the end, the program will

return the user to the main menu.

5) Create new permanent and temporary working files, as explained in
Section 4.2 below.

4.2 CREATING NEW PERMAMENT AND TEMPORARY DATASETS
This is a very short process which involves execution of the following
steps twice, once for the permanent dataset and again for the temporary
dataset.

1) From the main menu, select option 5.

2) Enter | to create a permanent dataset, or 0 (zero? to create a
temporary dataset.

3) The program will then prompt you to enter the total number of
weekdays, Saturdays, and Sundays. Note that this information is
not used anywhere for computation, since each line has its own
number of weekdays, Saturdays, and Sundays.

4) The program then creates the dataset and, at the end, brings you
back to the maln menu.

5) The above steps are repeated to create the other dataset.
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5. CHANGING THE NUMBER OF DAYS

Changing the number of days of operation for a given line or a number
of lines can be done by selecting option 2 from the main menu. The
following sequence of sSteps must be executed.

H

22

CH]

4)

57

Select Option 2 from the Main Menu.

Select 1 or 0 (zero) to enter the changes into the permanent or
temporary flles respectlvely.

At this point, the program will prompt the user to enter the line
number and the new number of weekdays, Saturdays, and Sundays. 1If
the change is to be effected for all the lines, then enter 0 {(zZero)
as the !lne number. To make changes to only some of the lines,
this step has to be repeated once for each line to be changed. The
user can change as many lines as he |ikes.

If the user enters a line number that does not exist or does not
operate on some of the days, he will get an error message. The
user will then be prompted to enter the BREAK key and then choose
to continue or re-enter the line number by entering C or E
respectively. Therefore, if the user wants to change the number of
days for a llne that only operates on weekdays, he will get an
error message when the program tries to search for the line for
Saturdays and Sundays. In this case, he should just enter BREAK and
C to continue. If, on the other hand, he has entered a 1ine number
that does not exist, he will have to enter BREAK and E to be able
to enter the correct line number.

The program will then make the changes into the permanent or
temporary dataset, as specified, and will return to the main menu.
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6. COSTING LINES AND/OR DIVISIONS

This chapter describes how to use the Bus Cost model to cost a bus line
or a set of lines.

Opt | . C | ¢ of 1
Step |. Select option,
The user should have the maln menu screen. The menu should lock 1lke

figure II-6.1. You should select option i1 from the main menu to perform
the costing of lines and divisions.

| Se{ I et L
te'p-t requited optios 20}

A ] L
i
il Aecuired optiont L]
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i ] Cost lines of davisions and prant the resulls
b of the taleulatiors.
7
&
] . Change the nuster cf Heeicays, Sulurdavs
29 and Sundays 1p 2 yeat.
b
H . Fair 4 charge to the dale
I - 1.0, addideletelrealivzata lares and éhvifiaes.
ot}
i | Upzate the FRI/NAFY eadiie databise:
] ~ 1.2, topy ob edw ditsbase,
%
7 . Create nte Feeganenl and Teagorary Cataseis,
M
3% . Exst the Bus [est aodel
L)
e=Juz-§F 0949 AN 5El)

FIGURE II-6.t THE MAIN MENU SCREEN
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Step 2. Select use of permanent or temporary files

When the Bus Cost file is loaded and ready for calculation, the next
screen will appear (Figure 11-6.2). The prompt on the sSecond top line
asks the user if he wishes to use the permanent or temporary data sets.
To cost an existing line, the user should use the permanent data set,
and so type the number ! and press Return. Should an error In the
entry process be made in this step, an error message will flash on the
top right of the screen. As in step 1, should this occur, Just press
Return again and then enter the number ! and press Return again. The
LOTUS program will now retrieve the permanent data set and incorporate
it into the spreadsheet. This will take a few seconds, and part of the
data base can be seen on the screen while this Is in progress.

hR9l: 0
Perganent or teaporary dita set?

1 Y 1 KA Y] AL

RO EARRTRORRE S ERC LS STRIRSOCTRECRNSTROTSNLIRTLAATIIETINIRATIIRNT
GPL BUS [OST NODEL
DECENBER L9868
SRRRRTS IR LS LRSI A R b e BT e SR RN RER R RCRN LA RRRLRIRESRTIRLLRNLLE
MODULE 1

Selech data set requirnd

[=PERMARENT DATA SET
O=TERPORARY DATA SET
99R=RETIRN TNSEDIATELY 10 MATN mewU

Noter Typing 999 on sost data entry screens will
get you bazk ta the eain aenu.
30-Jun-87 09152 AN BOI' v 1]

FIGURE 11-6.2
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Step 3. Selectlen of lines or divisions to be costed.

The next screen (Flgure 11-6.3) asks the user whether he wishes to cost
ali divisions. If ‘yves’ is entered, the program would then calculate
the cost of running the entire bus system.

To cost a line or set of lines, type the letter N and press return.
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Step 4. Costing by line or division.

The program now asks the user whether he wishes to cost a line or set
of lines, or a division or set of divisions (see Figure 1I-6.4). The
entry procedures are simitar in both cases.

In the case of costing divisions, the program would be calculating the
cost of operating all bus lines in the division specified. To cost a
pbus line, the number 0 is entered.

KBIG LD
Enter 0 for llnec, 1 for divitiong

I Y i

To you wish to cast lines or divisions?

ENTER COS7 LEVEL DPTION RERE......»

[T

¢+ {057 BY LINE
1= C0ST BY DIVISTON
$99=Er17 TD BuIK KEWU

:.‘_i_g‘--j,:.-.
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FIGURE II-6.4



Step 5. Select line or division number.

The next sScreen (Figure 1I-6.5) requires the user to specify the bus
line number and the day of the week that is required for costing. The
user can enter a number under the LINE column. Use the right
directional movement key to move the cursor over to the DAY column. In
the example, we have selected bus line number 30. We entered the
number 30 and then pressed the right direction key to move over to the
DAY column. Since we wanted to cost the bus line for weekdays,
Saturdays, and Sundays we entered a * ln the DAY column. If we had
wanted to cost weekday service only, we would have typed in WEEK. It
is important to enter the DAY in upper case, otherwise the program will
not be able to calculate the line costs.

1f there are no further llnes to be costed, press Return twice.

s U [N8] 30

B 4] 0
LIKE DAY 85 LIKE ERTRY AREA

W
1o cost & bug lane {or Tines] enter the line

rusber first then use the direction (1331

to sove over to enter the LAY | BEER,5AT,5U04) .
Ta include Weeddays and Saturdays and Sundays
snter 3 "1* in the DAY tolusn,

you say enter up to 30 bus Tines for caleulation
of costs.

Note that you sust enter the DAY an EAPTTALG!

¥hea you have fanished entering tae bus lite
inforsation press retuen,

10-Jun-87 0757 RN ST

FIGURE II-6.5

38 SCRTD. LIBRARY



After entering the 1ine number and day of the week, the next screen
(Figure 11-6.6) provides an opportunity to review the selections and
make any changes before the cogting process begins. When costling only a
few lines, this may seem unnecessary. However, if a package of some
twenty or so lines is being costed, this review feature can help
minimize mistakes.

' aeis: U D01 30

[
74 LINE DAY
e

pae

¥aU HAWE SELECTED THESE BUS LINES FOR COSTING.

10 mAvE CHANBES 10 THE bATR USE THE TIRECTION KEYS
0 MOVE 630UT THE DATA INPUS ARER AND REENTER ANY
LINE NUMBERS AHD DAYS.

REMERBER TO ysE CAPITALS FOR THE DAYS,

NHER YOU NAVE FINIGHED FRESS ERTER TD BEGIN COSTING.

T0Juneg7 0138 AN S31!

FIGURE II-6.6
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Step 6.

This step involves no user input. The Screen (Figure II-6.7) simply
advises the user that searching the data base may take time., The more
lines specified, the longer the search time. Just be patient.

Tlalr [¥9)
Enler range to eraser output

11

nni

[VH¥)
1hi
[HHTNTEI
s
[ISEIRERRRHA]
HITRERRRIRNEN
s

PLEASE MAIT A ®HILE , TWI DATA BASE J§ BEING ACCESSED

JINSARTTRS IR
nonin
ML
s
1ntl
L
1HIn

FIGURE 1I-6.7
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Step 7. Changling existing levels of service.

At this polint in the costing process, the current bus hours, miles, PM
Peak Buses, Passengers, and Revenue for the lines you speclfied have
been retrieved from the data base. The next screen (Figure [I-6.8) asks
if the user desires to change the existing level-of-service data. The
change is made only in this current calculation and ls not saved, nor
is the permanent database altered. The prompt on the second line from
the top asks the user to enter a Y if he wishes to change the data, or
an N if he does not. If Y is entered and return is pressed, the next
screen allows the user to modify the level-of-service characterlstics
of each bus line speclfied for costing.

f I

DO ¥OU WisH TO CHAwGE THE EY[STIMG LEVEL OF SERWITE
ON THE BUS LINES ¥O0u SPECIFIED *

EWER Y FOR YES K FOR MO ... 0
$9ie EXIT 10 RAIX NERY

FIGURE II-6.8
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1f Y was entered, then the next screen will look 1ike Flgure [1-6.9.
The data for the first line specified is displayed under annual
existing week. First, enter the day of the week to which the changes
apply, and then press Return. The program wlii calculate the daily
level-of-service data based on the day of the week specified. The
cursor is positioned under New Data. Enter the changes for daily level
of service. Use the cursor keys to move up and down the c¢olumn. When
all items have been entered, press return twice to bring up the next
set of bus line data (if multiple lines were specified). Otherwlse,
enter 0 on the last entry line and press Return. This will cause the
program to cease modifying the level-of-service data.

AL 0
ubich day?

I L 1 A AR L
NODIFY LEYEL OF SERVICE CHARACTERISTILS FOR A BUS LINE

(5]
RXAUAL

FRNUAL DaELY ERTER |

£II6TiNG  EXISTING KEN H
NEEK KEEK DaTA 1
LIAE 1 3o |
DIVISION 1 v
HOURS 178,907 2,104

HILES 1,808,675 23,203
PEAK BUSES & %
PASSENGERS 10,678,325 213,431
REVENUE 3,829,335 49,512

15 THE LIKE DAT& FOF A NEEKDAY SATUR9AY DR SUKDAY ?
NEEKE] ,SATe? | SUK=3 ENTER KERE

T ENTER 0" TO FINISH CHANGING LINE Bath
b90«EXIT TNNEDTATELY TO MAIN NZNU

30-Jun-67 10103 AM SO

FIGURE 11-6.9
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Step 8. Printing the oufput,

The next six sScreens pertain to printing out the line cost data. The
first of these screens (Flgure 11-6.10} permits the user to view the
level-of-service data. Enter SU (screen up) or SD (screen down) to view
the data set. The prompt asks for a Y to print the data set, or N to
omit printing. Other valid entries are SU or SD to view the data, or
999 to return directly {o the main menu.

ARt 0 'a
Prant extracted data set?

I Y 1 L1} L]
Do vou wish to print the exbracted data set?
ENTER Y FOR YES, A FGR ND n
939= EXIT T0 MAIN WENU azzam
3339939y ENTER G0 0 PAGE DOWK DaTa 85U 70 PRGE UP
] 1 c ] £ ¥ ]
EXTRACTED SNMUAL LINE DATA FOR COSTING Tiser 10101 AN

dnnual conversion bised onl 2495 MEEKDAYS
32 SATURDAYS
38 SUNDAYS

HOURS KILES  PEAK DUS PASS
128,%3 1,408,873 410,478,125
150,262 L,170,703 11,007,073

90,29 976,883 7,335,078

FIGURE II-6.10
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The next screen (Figure 11-6.11) dispiays the costs for the bus line
that can pe allocated to the divisions from which it is operated. This
is not the total cost of operation, because the costs allocated to the
overall system which cannot be properly broken down are not yet
included. Screen 12 presents the marglnal costs for the division out
of which the bus line operates. It also presents an itemization of the
costs attributable to peak service (PM Peak Buses), hours of operation,
and miies. At the bottom of the screen, the actual level-of-service
data are provided. 1In the example shown on screen 12, the division
being costed is Division 1, and only 1 bus line is evaluated (bus line
30). On the second line from the top, the prompt asks if the user
desires a print of this screen. Enter Y (do) or N (do not) and presgs
Return. A second prompt is given which asks the user to align the
paper and press return {o commence printing.

LA MSL U Sussaraes 107 davision.)
% Enter Y to print this screen, elye K 2}

] 0 P 0 R
191 Sussaries far fivision.} Tiner  10:06 AN
192 LINE WUABERS 10
19
il
4]
19
197
198 ALLOCAFED COSTS FOR THE DIVISION
19 =
w0 A PEAK 10TAL
20% BUSES HOURS NILES CosT REVERUE
202 %295, 566 88,030,704 SEOS, 714 95,029 8B4 49,957,450
i
208 MARGINAL COST=TOTAL COST-REVENUE (4722, 601
03
b LEVEL OF SERYICE DATA FOR DIVISION
N} =memmem—mirmam e
208 Bivigion peak buses hours nles pass
209
o l " 329,384 3,508,443 29,020,175
30=dun-BT 1008 AN 501! cHp {14

FIGURE II1-6.11
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The following screen (Figure 1I-6.12) appears simllar to the preceding
screen. The division cost information is ldentical, but the prompt on
line 2 now asks if a printout of the dlivisional sSpreadsheet is
required, Enter Y or N as in the previous screen and press Return,

Should a number of bus lines be speclifled which operate oui of more
than one division, then Figures II-6.,11 and [I-6.12 would be repeated
for each division,

RIFLL U Buaasries for division,)
Print detabase suanary? (Y/N) e2)

N [ ] R

1°1 Summariet for division.} Time:  [01Dh &N
192 LINE NUSBERS 30

L)

1%

153

15

157

198 ALLOCATED €O5TS FOR THE LaviSIDN

199 mmmmem e
200 PR PEAR TOTAL

201 RUSES HOURS KILES cost REVENUE
207 5299, 566 18,130,704 803,718 %9,229, 984 59,932 680
3

204 MARGINAL COST=TOTAL COST-REVENUE (8722, b68)

208

0% LEVEL GF SERVICE DATA FOR DIVISION

207
200 Bivision peak buses hours ailes pans
209

ki1 1 L] 329,384 3,308,443 29,020,273
30-dun-87 10132 AN 501" 1] CALG

FIGURE II-6.12
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The next screens (Figures I11-6.13 and II-6.15) contaln the Informatloen
for the last division that was costed, but prompt the user for a
printout of the database, cost summary, and the system calculation. The
prompts are identical to those discussed before.

K181 U ‘Suamaries for divisien.?
Prist coat details? [(V/K) ==}

N 9 ? R
191 Suaaaries for division,) Tiae: 10105 AN
192 LINE WUMEERS 30
193
1M
193
1%
157
1%8 ALLGZATED COS75 FOR THE DIVISION
i
00 P¥ PERK
20 BUSES HOURS RILES £0sT REVERUE
200 $295,560 $B,130,704 $B03, 704 99,229,984 49,952,650
o
200 KARGINAL COSTeTOTAL COST-REVENUE ($77F,464)
703
208 LEVEL OF SERVICE OATA FOR DIVIGION 1
20} mmmmmmem— e e—————— e e e
208 Division peak buset hour s [HE
20%
19 I H 329,380 3,508,443 75,020,273
30-Jun-67 10111 &K 502 [, Ll

FIGURE II-6.13
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NLHy U “Sussarles for divishon.?
Print database sussary? {1/K) =a)

N [ ]
191 Susearies for divisiod.}
192 LINE KoMBERS 30
193
194
193
1%

197
198 M.LOCATED COSTS FOR THE DIVISION

Tiatt

R
02114 PR

199 -emeeees
200 #M PEAK TOTAL
A1 BUSES HOURS NILES ost

w7 436k 04,203,860 $40L,B40 18,331,290

203
204 MARGIKAL COSTeTOTAL CO5T-RIVENKE 151,068,347)

103
LEVEL OF SERVICE DATA FOR pLvIsLon

REVENUE
33,399,837

o - —
708 Plelslen peak buses hour§ siles
ny

iy i 4]
30-Jun-87 02:18 PN SOT!

472,057 1,849,300
.11

wI9L: U "Suexaries for divition.)
Fring systen calcuiations? {V/K|®)

N h P )

151 Susearies for division.} § 7Tue: 16:08 A

152 LiNE NUREEFS b4

1

i1

156

197

158 LLOTATED COSTS FOR THE DIVISION

pans

18,293,813

CAL

H

We PN FERK TOTAL
261 RUSES HOURS RILES est
702 ¥295,%h0 88,130,704 sBO3, T4 €9,229,564
03

204 MARGINAL COST=TOTAL COST-REVENGE $722,064]
203

04 LEVEL OF SERVICE DATA FOR [IVISION
Hr

REVENUE
19,552,650

208 Division peak buses hours tiles
09
M1 1 14 329,304 3,306,443

pics

29,020,273

30-Jun-87 10:45 A 542! )] CALE

FIGURES [I-6.14 & II-6.15
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The second-iast screen of thls mocdule (Flgure II~6.16> ls impertant
because it contains the total cost information for all lines. It has
the total costs allocated to each division specifled and the costs that
were allocated among all the divisions (systemwide). The last two lines
provide the marginal and full cost information for the lines specified.

¥ al21e [w9)
Print final sussary? (Y/N}

H ¥ 1 Wi ]
121 FINBL SUN®ARY SCREEN Tiae:
2 ANNUAL ALLDZATED BUS OPERATIRG COSTS
123
124 Fa Prak
125 LEVEL OF Buses Hours Hiles Fassenqgers Reverue
13¢ SERVICE 1] 129,564 3,508,043 19,620,278 99,932,850
R S P P E PP T P | e
128 DIVISIDN SYSIERNIDE SYSTEMWIDE TOTAL
1% CCSTE MOV FULL  FULL CDsTS
130 PK PEAK BUSES 1795, 56 145,945 %1,908, 149 '
131 HOURS £8,130, 704 415,000 B19%,T
132 MILES 03,710 42,222,451 §2,222,431
113 PASSENSERS 10 §3,030,318 83,320,521
I3 e e n e e S e e e m e e e
123 C0515 $9,279, 984 45,313,114 47,704,918
t34 REVERUE 9,752,650
[3] =mmmmmam T
138 H
119, BARGINAL COSTS (4722, b68) ¥3,313,144 §4,610,048
140 , FULL COSTS {3772,465) 7,706,018 85,992,252
Jo=dun-B7 10218 AN 501! CKD CALE

FIGURE II-6.16
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Step 9. Return to main menu or cost another lines/division.

The final screen (Figure II-6.17) asks the user [f he wishes to return
to the main menu or continue costing bus lines from the permanent data
set.

ANy Yy
Another costing? (T/N)

Y

A
l"u":E; SET OF CALCULATIONS 7 mwa)

Ne NG
PeP=ELLT

Lag
O1-Feb-83 18037 aN 5470

FIGURE II-6.17
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The procedure to cost an existing division or set of divisions is
similar to costing bus lines. The screens are almost the same, with a
few minor wording changes.

Steps |, 2, and 3.

Repeat the procedure exactly as for costing an existing bus line.

Step 4.

On this screen (Figure 11-6.18) press the number 1 and then Return in
order to cost a division.

AaTE: U B
Enter @ for lines, 1 for divisions |

1

o you wish to cast lines or divisions?

ENTER COST LEVEL DPTION HERE

B COST BY LIKE
(2 CIST BY DIVISION
PI9=EXIT TO MAIX HENU

FIGURE I1I-6.18
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Step 5.

The next screen (Figure 11-6.19) requires the user to enter the
division number and the day of the week that is required for costing.
The user can enter division numbers under the DIV column. Use the right
directional movement key to move the cursor over to the DAY column and
enter the desired day of the week. In this example, the choice is to
cost division ! for weekdays, Saturdays, and Sundays.

al
RIVISION SELECTION ENTRY AREA

htulaﬁﬂﬂm[wdhnhmluhrMIﬂﬂﬂm
nysber first then the DAY INEEX 58T or SUNH

o Include Jdekdays and Saturdays snd Sundayn

enter 4 “e* 0 the DAY coluan.

You miy enter all divisions for calculation
of costs,

Hole thal you wust enter the DAY in CAPITALS!

When you have iinished entering the bus line
inloraatian press return,

iR pap

T3
27-Jan=BT Q7146 P GOT!

FIGURE II-6.19
After the division numbers are numbered, the next screen provides a
checking facility which is useful 1f the user has entered several
divisions for costing.
Steps 6 and 7.
Same as for costing an existing bus line
1f the user decides to change line data, he will be changing the level-
of-service data for those bus lineg operating out of the divisions the

user nominated in step 5. In this case, it is the bus !ines running
from division 1.
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Step B8 and 9.

Same as for costing an existing bus line.

52



7. MODIFYING THE DATABASE
Option 1: Addipg a bus line or lipnes.

Step 1. Main menu.
If you do not have the main menu up on the screen, go to chapter 1 now.
Step 2. Module 3 optlons.

When the Primary file ls loaded and ready for calculation, a screen
like Figure 1I-7.1 will appear, notifying the user that he is in Module
3 which allows him to change the temporary database by adding,
deleting, or reallocating bus lines. Press Return to move on to the
menu screen.

@2y (s
4 § T
BPC BUS LOST NODEL
MODULE 3
Changling the teaporary data baser

i lines or divisiors
delng'!wiim or divisions
reallocate Jines between divisions

The changes made in the session way be saved on Lhe temporary file.
Plesse hit return to continue,

o
]
2
[
ih
o
24
3
=
i
3
el
J8
IS
JE
37
n
|
AR
Al

A-Jan-87 124 MM SOT'

FIGURE 11-7.1
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Step 3. Select option.

Figure 11-7.2 has a menu displayed on the second top line. Under this
line ig a brief description of the menu item. Use the direction keys to
review each of the menu selections:

1) Add (add a line or division)

2) Delete (celete a line or division)
3) Reallocate

4) Undo

5) Cost

Since the user wishes to add a line, move the cursor over the menu to
ADD and press Return.

al W)
AOD DELETE REALLOCATE INDO COST
Pdd lgm ora ;ivmm

4

SELECT THE TYPE OF CHAMEE YOU WISH T0 mwe
BY MOVING THE CLRSDA TD THE APPROPRIATE CIMMAND
RN THEX PRESS THE ENTER KEY

I
2
3
4
5
6
7
[
9
1

FIGURE 1I-7.2
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Step 4. Select line or division.

The next screen (Figure 1I1-7.3) asks whether the user wishes to add a
bus line or a divistion. Both procedures are similar, but since the user
wishes to add a iine, press Enter, because the cursor should already be
resting on LINE. If it is not, move the cursor back to LINE and press
Enter.

Bl CWel
LINE DIVISTON
Add a naopoud lll!m

SELECT THE TYPE OF CHWGE YOU HISH TO AWE
BY MVING T1€ CURSOR 10 THE DPPROPRIATE COMMAHD
PND THEM PRESS TIE ENTER KEY

L0 O~ O L7 e P -

FIGURE I1-7.3
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Step 5. Data entry.

Figure 11~7.4 is a data entry screen. When the ‘ready’ sign appears in
the top right-hand corner, the user can begin entering dally level-of-
service bus line data. The cursor wilil be resting to the right of the
tine number. Enter the number of the new bus line here and press the
‘down’ arrow key to move to the next ltem, which 1s Days. The bus line
numbers must be between 800 and 849. In any one run, the user can enter
up to fifty new bus llnes. Figure II-7.5 shows a completed data entry
screen. ‘The annual totals column is calculated by the spreadsheet. The
user needs only to enter dally informatlon. Note that the annual totals
are based on the daily totals multiplied by the number of days in the
vear that was entered. If by accldent the user enters a tine number
that |s not between 800 and 849, an error message wlll appear at the
bottom of this screen and the user will be required to enter the data
again. Be sure to enter the day of the week (WEEK SAT SUN)In upper case
letters.

L6 U N3

) 3 L
— “l:mmﬁlmbiﬂe"f LINER
~—~Enter daily operating statistics for up to 50 bus Jires.
wwe-iisp the direction keys to enter the dirl..
—~=-Ta Flnish dats entry for the line hit return twice.
=aThe dir of the week must be entered in COPTIALS.

LI Mg, bRILY

T0IRLS
DAY (HEEX, GAT, SN}

2 0oys IN venh

DIvVISION %

HOURS
NILES
PERH BUSES

|
2
3
4
3
&
7
[
9

IHUT THE CHANGE ?
{15YES, 0=HO}

FIGURE II-7.4

When the bus line data entry is completed, press Return twice and a
prompt will appear at the second top line inquiring whether the user
wishes to create another line. If the ugser wishes merely to cost this
one line (801>, he enters 0 and presses Return.
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15 PROVDSED BES LINES
———Enter daily operating statustics ror‘ug 1o N bus Hnes.
ata.

~e—r-{le the direction keyg to enter the

—e—-To finish dats entry for the iine nil return twice.
CAPITALS.
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the N, Py By
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Y VEEK, BAT,GUN)  MEEN
@ Tavs 1N YERR =5

DIvISION & 1
HIRRS e
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FIGURE I11-7.5
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Step 6. Costing the new line or division.

Figure 1I-7.6 Is the menu screen and 1s identical to Flgure II-7.2.
The next step is to cost the bus line that has been created. Move the
cursor to the COST menu ltem and press Return. To move the cursor, use
the directional arrow keys.

It Is important to note that the process of costing the bus line
includes a file save command at the beginning, which saves the changes
made In module 3 on the temporary flle. The bus cost spreadsheet can
then retrieve thls file and the newly created data. If, instead of
doing this, the user chooses to exit from Module 3 by pressing the EXIT
item, the changes he had made would not be saved on the temporary file
and would be jost.

Al [HE)
200 GELFTE REALLDEATE LNDD COST
Select 5he lme;ntu be :o;lud

]

SELECT THE 1VPE OF CHANGE JOU W{5H 10 WAZT
BT MOVING THE CURSDR 10 THE APTRDFRIATE COMANAND
6% THEN PRESS YME ENTER 1T+

i)
MENTE-LEE PR T 00 Cno

FIGURE II1-7.6
Step 7.

The next screen to appear is the beginning of Module !, the bus cost
program. Proceed as for ceosting an existing line or set of lines.
However, remember to select the temporary file in step 2 by typing a 0.
At step 5, simply enter the iine number or numbers that we just
previously created and saved.
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The procedure to add a division s similar to adding a bus iine or set
of lines. Go to the preceding sectlon on adding a iine and repeat the
following steps.

Steps 1 to 3.

Repeat as for section 4.3, adding a bus line,

Step 4

Move the cursor in Figure 1I-7.7 to the DIVISION menu item and press
Return.

SELECT THE TYPE OF CHANGE YOU WIBH TO NOME

W MVING THE CURGOA TO THE fPPROPRIATE COMMYWD
AN THEN PREBS THE ENTER HEY

FIGURE II-7.7
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Step S.

The next screen (Figure 11-7.8) ls the data entry screen. It is
identical to the data entry screen for adding bus lines. However, the
program wil} check to see that the division number you enter does not
already exlst and that it is tess than 21. You can create a new set of
bus lines for a new division using this option. Even though the
program does not check to make sure the new lines are between 800 and
850, the user must confine himself to this set of numbers. Be sure to
enter the day of the week in upper case letters (WEEK SAT SUN).

NIGE U (HL4Y |

I
1]

COSTING PROPOSED WIS ¢ NS
=—-Enter dally eperating skatistics for
_.?“ the direction keys to enter the u:?-.h s thae
'————Tu fr’j"hh datd eedry for the |ire hit retern tuice
The day of the week mst be amtered In COOITRLG,
LIk W, t DALY

Y {HEEK, 5AT,
R S POSED O ¢
DIvISION # (seeae-DAYS X YEAR
HOURS

HILES
PEAY BUSES
PEGSENGERS

AT THE Dece
H
£19YES, Suhi3)

I
2
1
4
5
&
7
[
]
1@
|
12
F|
]
S
6
7
ia
19

2%
2-Lan-87 1218 o go1:

FIGURE 11-7.8
Steps 6 and 7.

Same as in section 4.3, adding a bus line.
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Steps 1 and 2.
These are the same as adding a bus line.
Step 3.

When the Primary file has been loaded, the menu screen will be
displayed. In order to delete a line, move the cursor over to the
delete item and press Return.

Step 4.

The next screen (Figure I1I1-7.9) displays the top of the database. On
the second top line is a prompt which checks to make sure that the user
really wants to move into the delete mode.

Enter {1 and press Return to continue.

A3h (ua?
fArr you sure? {l=yes, #mo} | ot

3 F
CONERTED DATA BAGE - AWML, TOTAL

HOUAS KILEE PEay

%, 587 55 "
q,0% 112397

L

3, i1

1,41
58, 110
T
82, 408

al
L]
]
]
5T
]
M
L)
El

(0
X ]
(L]

FIGURE II-7.9
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Step 5. Enter line number %o be deleted.

This step has two screens, both of which appear similar but which have
different prompts at the top. The first screen (Figure II-7.10) asks
which line the user wishes to delete. Enter the line number and press
Return. The cursor then moves to the next input line and asks for the
division in which the line ls located. The prompt on the second top
|1ne now asks for the divislon number of the line. Enter the division
number and press Return.

A2y [WH4) 999
Which lime do you wish to delwte?

Mhich line do you wigh to delete? kg
e Enter 999 if you wish to delete all lines

Which division ko you wish to delete? i
Lo
wnk Enter 999 If you wish to delete al) divisions

FIGURE II-7.10
Step 6. Delete another line or Exit
The next screen cycles back to the menu screen. Should you wish to

continue deleting lines, simply repeat the process again,

After you have finished deleting lines, remember to select the "cost’
menu item in order to save the changes you have made on the temporary
tile.
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Oprign 4: Deleting a divigion

The procedure for deleting a division is simliar to deleting a bus line
or set of lines.

Steps 1 to 4.
Repeat as for deleting a bus line.
Step 5.

This screen (Figure II-7.11) is the same as the screen for deleting a
bus line. Because we wish to.delete a division, we will effectively be
deleting all the bus lines operating out of that division. Hence, at
the first prompt on this screen, enter the number 999 and press Return,
At the next prompt, enter the number of the division you wish to delete
and press Return.

D40y i) ¥
Which division do you wish to delete? t

N i] p

Which Line do you wish to deleta? 99
e Enter 999 1f you wish to delete all lires =

Which divition to yoy wish ta delete? 7

e Enter 399 0f you wish to delute all divltl:ﬂ“

FIGURE II-7.11
Step 6.

Same as for deleting a bus line.
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Cption &: FEea)lopcating nes hetween dlivisions
Steps 1 and 2.

Repeat these steps as for adding a bus line. This will bring you to the
tirst menu screen of the Primary file.

Step 3.

Select the reallocate function by moving the cursor to this menu ltem
and press Return.

Step 4.

The next screen (Figure 11-7.12) Is a submenu which has two choices:
reallocate alt of one division to another or realiccate a line of one
division to another. If, for example, the user wishes to reallocate a
line of a division to another division moves the cursor to the LINE
item and presses Return.

Ay Twal
TYISTON LINE
fwal Ioc;h all o; the dlvéslon to asothcr divhig\

BELECT THE TYPE OF CHWGE YORI WISH 10 WHE
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FIGURE II-7.12
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Step 5.

The screen then changes to the first half of the database (Figure II-
7.13). The prompt on the second line from the top asks the user to
specify the line number he wishes to reallocate. Enter the llne number

and press Return.
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The following screen (Figure 11-7.14) asks for the division ln which
the llne number is currently found. Enter the division number and
press Return.
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The final prompt at thls step asks to which divislon the line shouid be
reallocated., Enter the new division number and press Return.
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Step 6.

This screen (Figure [I-7.16) advises the user that the change will take
some time. In fact, the change can take up to ten minutes, depending on
the speed of the computer. At the bottom of the screen, the user can
see the current line number that is being processed and thus get an
idea of how far the reallocation process has progressed. The
reallocation process is the most time-consuming function on the Primary
menu, because it entalls searching through the data base line by line.
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Option 6: Reallogating qdlvisions

The process is similar to reallocating a line between divisions.
Steps 1 to 3.

Repeat as for reallocating a line between divisions.

Step 4.

Select the DIV menu item in order to shut down a division and
reallocate all of the lines.

Steps 5 and 6.
Similar to reallocating a |lne, except now the user will be specifying

which dlvision he wishes to shut down and the division to which the bus
lines should be transferred.
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8.2

8. HOW TOQ READ AND USE THE SPREADSHEET QUTPUT

In the process of calculating the costs of operation in Moduie 1, the
user has the option to print out various parts of the spreadsheet.Thls
mocdule is the only module which provides a printout option. This
chapter describes and explalns the contents of the various printouts.
1t follows the order in which the program cffers the option to print
the results of the caiculations.

Each printout has a banner identifylng the month and year in which the
current database in use was created. This also corresponds to the date
of creation of the bus line schedule file from which the database was
developed. The current date and time are also provided on each printout
to help with later identification.

PRINTOUT 1: SUMMARY OF ANNUAL LINE DATA

The first printout (Figure [I-8.1) provides a copy of the annual level-
of-service data for the bus lines nominated for costing. In this
example, bus line number 30 was specified for all days of the week. The
printout shows the annual revenue bus hours, miles, passengers, and
cash box revenue for the weekday services, Saturdays, and Sundays. The
peak buses are not annualized. They represent the scheduled number of
buses operatlng on a weekday afternoon between 3 p.m. and 6 p.m.

Module 2 provides users with the option of changing the number of
weekdays, Saturdays, or Sundays in a year. This flexiblility is
important because new holidays or special events may change a weekday
service Into a Saturday or Sunday. Thus, the number of weekdays could
be reduced from 255 to 254 or, of course, there may be an increase lf
some Sundays are treated as Saturdays or weekdays. The annual figures
In the database are actually calculated from daily level-of-service
data. The original bus line data that were used to create the database
were all in daily totals for bus hours, miles, passengers, and revenue.
The annual figures are calculated based on the current conversion rates
specified in Module 2. These current rates are presented at the head of
the database, and the user should check these to make sure that they
are approprlate for the exerclse in hand.

PRINTOUT 2: DIVISION COST SUMMARIES

The second printout {(Figure 1I1-8.2) is a summary of the partial cost of
operating the bus lines specified. The cost is given by division
because the spreadsheet is designed to allocate costs between
individual divigions and those costs that are shared by all divisions.
In this case, only bus line 30 was specified, and it is operated only
out of Divislon 1. Hence, there is only one division summary
printout. However, if more bus lines were sSpecified which operated out
of other divisions, then each 'divislon would have a similar printout.
The |ine numbers in each division are provided at the top of the
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8.3

printout just beiow the division number and time.

The costs of operating the bus line (or lines) are given in the middle
of the spreadsheet. The total cost ($4,931,072) conslsts of cost
elements that can be allocated back to the level-of-service variables
PM peak buses, hours, and miles of operation. The <¢ost 1is the
incremental cost of operating the bus lines out of the division.
Remember that this is a partial cost, because the cost of the system or
pooled effect is not yet added nor the costs allocated to other
possible divisions. In this example, the marginal cost is in
parentheses, indicating that it is negative; that is, revenue exceeds
the costs to date.

PRINTOUT 3: ALLOCATION OF ANNUAL COSTS FOR A DIVISION

This printout is actually a copy of the division cost spreadsheet that
calculates the operating costs for divisions. The spreadsheet has three
major parts:

1) Allocation of costs to PM peak buses,
2) Allocation of costs to bus hours, and
3) Allocation of costs to bus miles.

Each |lne of the spreadsheet calculates the cost of a budget line item
or a group of budget line items. The set of budget line ltems in the
first part of the spreadsheet has been allocated to PM peak buses. This
means that these budget items are related to the number of peak buses
suppllied in a division. In the.second part of the spreadsheet each
pudget line item is related to the bus hours level-of-service measure,
and 1n the third part of the spreadsheet they are related to bus miles.

There are three sorts of relatlonships; direct, stepwise, and fixed.
Direct relationships occur when costs vary proportionately to changes
in a level-pf-service measure. Stepwise relationships, on the other
hand, vary in discrete jumps once thresholds have been exeeded Dby
level-of-service variables. Fixed relationships are constants and do
not vary with level-of-service measures. In the division spreadsheet,
all the budget line items are stepwise variables. An explanation of
each of the columns in the spreadsheet will explain how the sStepwise
relationship is calculated.

The first column in Figure I1I-8.3 refers to type of variable. Each line
is a stepwise division-based variable (hence Step D, the D for
divisiony. The second column is the fiscal year cost for the line item,
The third column FY 1986 BASE is the total level-of-service measure for
the system. In the first part of the spreadsheet, 1987 refers to the
number of buses in the whole bus system. In the second sectlon (coiumn
3), the 107165000 is the total bus miles run for all the buses in the
system. The fourth column, Step size, 1S the increment in the level of
service necessary to incur a cost increase (or decrease). Where costs
are direct, the step size is one, meaning that costs will be a
continuous functlon of the level-of-service. The step size Is
calculated by dividing the annual level-of-service measures for the
whole system by the number of employees In the corresponding line item.
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8.5

The number of steps (column 5) generated is calculated by dividing the
total levet-of-service measure (say peak buses or annual vehicle hours)
by the step size. The sixth column is the step cost. This is
determined by dividing the FY 1986 cost by the FY 1986 BASE. The
seventh column, Annual Cost, is the product of the step cost by the
number of steps.

To interpret the output, the division costs for bus line 30 can be
examined briefiy. First, at the top of the spreadsheet, the annuatl
level-of-service data for all the buses specified that run out of
division 1 are given. In this case, since only one line iIs sSpecified,
it is the level-of-service data for bus line 30. If more than one bus
|ine was specified, then the total level-of-service measures for those
lines operating cut of division 1 would be given here. These are then
copied to their corresponding sections for the cost calculations. The
first budoget line in the first section of the spreadsheet (PM peak
buses) refers to servicing mechanics in the malntenance ocperating
division of Division 1. In 1986, service mechanics cost about $10.9
million. The step size is 6. This means that there needs to be a cut
of at least 6 peak buses before one service mechanlc can be saved. A
service mechanic cost $31,945 in 1986. Since there are, in fact,
forty-five peak buses on line 30, cutting all of these would save seven
service mechanics (forty-five peak buses/step size of 6), for a total
savings of $223,615 (7%331,945). Each budget line cost item is
calculated in the same way, and the total cost of operation for each
level -of- service measure is given ln the last row of each section.
These totals are then summarized at the bottom of the spreadsheet in
the *divisicnal cost summary.”

PRINTOUT 4: COST DETAILS

The fourth printout (Figure I1-8.4) is a summary of all the division
costs plus the pooled or systemwide costs. In this example, since bus
line 30 operates out of Division 1, only the costs for Dlvision 1 are
given. After the costs of each division are glven, the sSystem costs
are presented. These are presented ln two forms:

System-Ful !
System+Full

The first, system-full, is the pooled costs (systemwide costs) without
the tixed costs or overheads being inciuded. The second, system-full,
includes the fixed costs. The marginal cost, $1.586 million, is the
lncremental cost of running the bus line annually. It inciudes the
division and pooled systemwide costs but does not include the overheads
or fixed costs. The full-cost line at the bottom is the total cost of
running the bus line and Includes the bus line’s share of the fixed
costs.

PRINTOUT S: DATABASE SUMMARY BY DIVISION

This printout ¢(Figure 1I-8.5) provides a summary of the level-of-
service measures for each division. Each bus line operates out of cne
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or more divislons. The level of service of each bus llne ls allocated
and summed to the division(s) from which it operates. The last line of
the printout Is the total level-of-service measures for all the bus
lines. This total is used to calculate the systemwlde costs in the next
printout.

PRINTOUT 6: ANNUAL OPERATING COSTS FOR ALL DIVISIONS

This printout (Figure 11-8.6) is a copy of the systemwide spreadsheet.
Recall that the model calculates the cost of operating buses by
allocating the costs back to individual divisions, where possible.
However, there are some costs which cannot easily be allocated back to
a single division, because they are shared by all divisions. These are
Joint costs and the systemwide spreadsheet estimates these shared or
pooied costs. For example, planning, administration, central stores,
centrai malntenance, and transit police are some functions that are
shared by all divisions. Each line of the systemwide spreadsheet
calculates the cost of these items. They are calculated in an
identical manner to those costs in the division spreadsheet. There
are, however, a few differences between the spreadsheets.

The systemwide spreadsheet has four major parts. The first three are
identicai to the division spreadsheet, but the fourth contains those
budget line ltems that vary with changes in the annual number of
passengers, such as timetables and tlicket clerks. Another difference
15 the type of variable (column 1). Most of the varijiables are
stepwise, but notice that the first budget line item in the first part
(PM peak buses) is a direct variable. There are also two more direct
variables in the third part of the spreadsheet. In the case of the
first direct variable, this means that radio supplies vary directly
with the number of buses. Each bus needs a radio, so the step size in
column 5 is 1. Where variables are stepwise, the step size is greater
than t, reflecting the nature of the threshold effects of these
variables.

The systemwide sSpreadsheet also contains the fixed costs. The fixed
costs have been allocated to peak buses, annual bus hours, and annual
passengers. The calculation of these costs is stralghtforward. The
cost is estimated as a proportion of the level of service of the bus
line to the total level of service for the system. For example, bus
line 30 has about 2% of the PM peak buses for the whole system
(45/1987). Its share of the total fixed costs for this level-of-
gervice measure is also 2%( 45/1987%86714000).

PRINTOUT 7: FINAL SUMMARY SCREEN

The last printout (Figure 11-8.7) is a copy of the summary screen. The
first line of the table contains the total of level of service that the
bus line(s) operates. The next |ine beneath the level-of-service
measures divides the costs between the divisions and the system. The
division costs are the sum of all of the division costg., The systemwide
costs are presented with both fully allocated and not fully allocated
costs. Each of these costs is broken down by the costs attached to the
level-of-service variables. The last two lines present the marginal
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and full costs for the bus line(s). The two figures at the bottom of
the table under the total cost column represent the marginal cost (the
top figure) and the full, or total, cost (the bottom figure). The
marginal cost does not include the fixed costs. In the economic sense,
it represents the cost of running the extra lines and is an incremental
cost .
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GPC BUS COST MODEL V1.  NOV Bé DATABASE

EXTRACTED ANNUAL LINE DATA FOR COSTING Tioe:  02:11 PA
finnual conversion based on: 256 WEEKDAYS
51 SATURDAYS
58 SUNDAYS
DAY  LINE DIy HOURS KILES  PEAK 8US PASS
WEEK 30 1 129,459 1,402,675 41 12,425,728
SAT i) I 22,052 224,941 0 2,201,413
SUN 30 1 20,920 221,734 0 1,448,370

Figure II- 8.1

GPC BUS COST MODEL V1. WOV 86 DATABASE

Susparies for division.? 1 Tige: 02:14 PH
LINE NUNBERS 30

ALLOCATED COSTS FOR THE DIVISIDN

PH PEAK TOTAL
BUSES HOURS HILES [OST  REVENUE
$205,566 $4,233,864  $401,860 $4,931,290 5,999,637

MARGINAL COST=TOTAL COST-REVENUE (§1,068,347)

LEVEL OF SERVICE DATA FOR DIVISION 1
Division peak buses hours siles pass
l 41 172,032 1,849,350 16,295,513

FIGURE II- 8.2

TOTREY
1,491,948
519,905
687,764

30-Jun=87

30-Jun-87



BPC BUS COST MODEL V1.  NOV 84 DATABASE J0-dun-87
ALLOCATION OF ANNUAL COSTS FOR A DIVISION Time:  02:14 PH
LEVEL OF SERVICE DATA FOR DIVISION 1

Level of Division peak buses hours niles pass rev
Service

oooGY { 4l 172,032 1,849,330 14,295,513 5,999,637
DIVISIONAL COST ALLOCATION CALCWLATIONS FOR DIVISION NUMBER l
1. ALLOCATION OF COSTS 70 PM PEAK BUSES FOR DIVISION
§ PN PEAK 41
BUSES

FY 1984 FY 1986 Step No, of Step Annual Departaent Ites
Type Cost § Base Size Steps Cost & Cost §
STEP D 10,944,000 1,987 b 7 31,945 223,615 Maint, Oper.Div. Servicing Mechanics
STEP D 1,913,000 1,987 3 1 31,1 31,771 Maint. Oper, Div, Servicing Deep Clean
STEP D 2,412,000 1,987 3 1 40,180 40,180 Maint. Oper. Div. W¥heelchair Maint. Mec.
STEP D 1,326,000 1,987 60 0 40,174 0 Maint. Oper. Div. Farebox Maint, Mechan
§TEP D 723,000 1,987 1o 0 40,025 0 MWaint. Oper. Div, Special Projects Mech.
STEP D 9,742,000 1,987 133 0 750,139 0 Transp. Oper, Div. All except Operators
STEP D 1,258,000 1,987 153 0 94,847 0 Purchasing Division Storekeepers
STEP D 9,476,000 1,987 153 0 729,657 0 Maint, Oper, Div. Misc.,Supp., Adain.,
Total 37,794,000 295, 5bb
2. ALLOCATION OF COSTS TO BUS HOURS FOR DIVISION
) BUS HOURS 172,032
Fy 1984 Fy 1986 Step Np. of Step Annual Departaent [tea
Type Cost & Pase Size Steps Cost & Cost $
Step D 172,358,000  7,58%,000 B33 201 19,383 3,895,983 Transp, Oper. Div. Operators
Step D 14,950,000 7,385,000 B33 201 1,681 337,881 Non-Dept, Expenses Horkmen's Comp.--Oper
Total 187,308,000 4,233,864
sz=z TeszoIrIamsisoSssscoool ez EZoopsEmITIsTSsIoXEssIED

FIGURE II- 8.3



GPC BUS COST MODEL V1.  NOV 86 DATABASE 30-Jun-87

3. ALLOCATION OF COSTS TO BUS WILES FOR DIVISION

Iten

ailes 1,849,330

Fy 1986 Fy 1986 Step No. of Step Annual Department
Type Cost Base Size Steps Cost § Cost §
Step D 24,152,000 107,463,000 178,810 10 40,186 401,860 Maint. Oper. Div.
Step D 2,009,000 107,465,000 2,149,300 0 40,180 0 Maint. Oper, Div.
Step D 241,000 107,443,000 17,910,833 0 40,167 0 Maint. Oper. Div,
Total 26,402,000 401,860

== === CE==CE=CTIEICa /=3 e e e e

4. ALLOCATION OF €OSTS TO PASSENGERS FOR DIVISION

§ Passengers 16,293,313
Fy 1984 Fy 1986 Step No, of Step Annual
Type Cost $ Base Size Steps Cost § Cost ¢

NO DIVISIONAL COSTS FOR PASSENGERS

Total

DIVISONAL COST SUMMARY

TOTAL E0STS

SOURCE $ VALUE
1. Peak buses 293,366
2. Vehicle hours 4,233,064
3. Vehicle Miles 401,860
4, Passengers 0
Revenue (5,999,637
Total Marg Cost (1,068,347}

-------------------------- P 1]

FIGURE II- 8.3(CONT)
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GPC BUS COST MODEL Vi,  NOV B4 DATABASE 30-dun-87
BUS COST ANALYSIS MODEL Tine: 02:14 PH
BPC 1986

ANNUAL OPERATING COSTS FOR ALL DIVISIONS FRON LINES SPECIFIED

T0TAL PEAK BUSES,HCURS,HILES,PASSENGERS,REVENUE FIOR ALL DIVISIONS

Totals: peak vehicle vehicle passengers revenue

buses hours miles $
il 172,032 1,849,350 16,295,513 5,999,637

----------------------

SYSTEM WIDE COST ALLOCATIONS

1. ALLOCATION OF COSTS TO PX PEAK BUSES FOR ALL DIVISIONS

i PH PEAX 41
BUSES

FY 1984 FY 1986 Step No. of Step Annual Department Itea
Type Cost § Base Size Steps Cost &  Cost §
Direct 150,000 1,987 1 41 73 3,075 Facilities Maint. Supplies --Radio
Step 5 2,490,000 1,987 32 1 42,643 42,645 Scheduling Scheduling Checkers
Step § 1,688,000 1,987 47 0 59,928 0 Facilities Maint., Electronic Haint, Mec.
Step § 544,000 1,987 17 0 32,032 0 Central Maint. Service Workers
Step § 3,861,000 1,987 142 0 275,925 0 Facilities Maint., Electrical, Prop
Step § 702,000 1,987 142 ] 50,168 0 Maintenance Gen, Maintenance Inst
Step 5 573,000 1,987 153 0 44,121 0 Transp. Services Radio Dispatcher
Step 8 574,000 1,987 166 0 47,954 0 Central Maint. Central Shop Superinte
Fixed 86,714,000 1,987 l 41 43,641 1,789,281 Fixed Cost allocation
Total 97,49, 000 1,835,001
2, ALLOCATION OF COSTS TO BuS HOURS FOR ALL DIVISTONS
# BUS HOURS 172,032

Fy 1984 Fy 1986 Step No. of Step Annual Department ltea
Type Lost § Base Size Steps Lost § Lost §
Step § 1,204,000 7,585,000 216,714 0 34,400 0 Haint. Oper. Div. MHon-Revenue Kain
Step S 947,000 7,585,000 329,783 0 42,044 0 Scheduling Schedule Makers
Step § 792,000 7,585,000 421,400 0 44,001 0 Transp. Services Street Supervisor
Step 5 585,000 7,583,000 446,178 0 34,471 0 Transit Police Transp. Service
Step § 708,000 7,585,000 474,000 0 44,244  Transp. Instruct. Operator training
Step § 373,000 7,585,000 632,083 0 31,083 0 fccount. & Fiscal Payroll Clerks
Fixed 3,869,000 7,855,000 1 172,032 0 84,29 Fixed Cost Allocation
Total 8,499,000 B4, 29
8=====IBI!=I!BEIIBEESEBSIIISISIIIES:::I:::IEa!ISI"HSIESE SEIEERCEEESSERIRSRESREIR

FIGURE II- 8.4



3. ALLOCATION OF COSTS TO BUS MILES FOR ALL DIVISIONS
¥ BUS MILES 1,849,330

No. of

Fy 1984 Fy 1984 Step Step Annuzl Departaent ltea
Type Cost § Base Size Steps Cost § Cost §
Direct 25,421,000 107,445,000 1 1,845,349 0.24 437,956 Maint. Oper. Div. Parts, lubricant
Direct 29,047,000 107,445,000 1 1,849,349 0.27 499,879 Non-Dept. Expenses Fuel and Taxes
Step § 5,790,000 107,445,000 49,332 26 3,710 94,440 Hon-Dept. Expenses Workaen's Coap,
Step § 3,055,000 107,445,000 107,485 17 3,053 51,935 Non-Dept. Expenses Expen. and Prov.
Step § 1,567,000 107,465,000 2,753,513 0 40,179 0 Central Maint. Running Repairs
Step § 1,487,000 107,455,000 2,904,459 0 40,189 0 Central Haint.  Mechanical Maint.
Step § 1,367,000 107,455,000 3,160,735 0 40,204 0 Central Maint. Electrical Maint.
Step § 1,286,000 107,445,000 3,308,281 0 40,187 0 Central Maint. Body Shop Mech.
Step § 1,206,000 107,445,000 3,382,167 0 40,200 0 Central Maint,. Transaission Mec.
Step § 1,085,000 107,445,000 3,940,185 0 39,983 0 Central Maint. Engine Line Mech,
Step § 965,000 107,485,000 4,477,708 ¢ 40,208 0 Central Maint,  Welding Mech.
Step § 763,000 107,465,000 5,456,053 0 40,158 0 Central Maint. Cylinder Head Mech.
Step § 763,000 107,445,000 3,434,053 0 40,158 0 Central Maint. Paint Shop Worker
Step 5 563,000 107,465,000 7,474,071 0 40,214 0 Central Maint, Machine Shop Mech.
Step § 563,000 107,465,000 7,674,071 0 40,214 0 Central Maint. Sheet Metal Shop
Step § 523,000 107,465,000  B,2h4,3538 0 40,213 0 Central Maint, Frame Shop Mech.
Step § 523,000 107,455,000  B,2h4,530 0 40,7213 0 Central Maint. Upholstery Worker
Step 5 442,000 107,445,000 9,759,543 0 40,182 0 Central Maint, Systeas Shop Mech.
Step § 321,000 107,445,000 13,433,125 0 40,125 0 Central Maint, Engine Parts Cri
Step 5 321,000 107,465,000 13,433,125 0 40,125 0 Central Maint. Engine Teardown
Step § 201,000 107,445,000 21,493,000 0 40,200 0 Central Maint, Sign Shop Mech.
Step S 161,000 107,445,000 2,844,250 0 40,250 0 Central Maint. Tool & Unit Rooa
Total 77,380,000 1,085,830
4, ALLOCATION OF COSTS TO PASSENGERS FOR ALL DIVISIONS
} Passenger 14,295,513

Fy 1984 Fy 1984 Step Ho. ot Step Annual
Type Cost § Bace Size Steps Cost § Cost §
Direct 474,000 424,400,000 1 16,295,513 0 17,925 Print Shop Tizetables
Step § 1,342,000 424,400,000 143,231 99 524 51,874 Non-Dept. Expenses Expenses for PL
Step § 37,450,000 424,400,000 163,231 99 14,481 1,433,619 Non-Dept. Expenses Provisions for U
Step 5 2,671,000 424,400,000 4,715,555 3 29,678 B9,034 Customer Relations Telephane Clerks
Step § 1,172,000 424,400,000 12,482,333 1 34,471 34,471 Transit Police Police--Passenger
Step § 1,065,000 424,400,000 12,840,404 1 32,773 32,273 Account, & Fiscal Cash Clerks
Step § £81,000 424,400,000 17,290,909 0 30,955 0 Marketing and Comnm,Ticket Clerks
Fixed 4,218,000 424,400,000 1 16,295,513 0 162,955 Fixed Cost Allocatien
Total 49,295,000 1,822,153
TOTAL SYSTEM COSTS  FULL ALLOC NON FULLY
SOURCE § VALUE ALLOC $VAL
Peak buses 1,835,001 45,720
Vehicle hours B4,294 0
Vehicle Miles 1,083,830 1,085,830
Passengers 1,822,183 1,659,198
TOTAL MARG COST 4,827,280 2,790,748

---------------------------------
SESRSITEIEIIREISE=IE=3ITE=E =R=Em t 4+

FIGURE II- 8.4(CONT)



BPC BUS COST MODEL V1.  NOV B& DATABASE

DATA BASE SUMMARY BY DIVISIONS Time: 02:14 PN
SEELEAREREEEEREstRsstttast e et esaastsnatstestsatasttranessssattsBBasLIsILLLILRIININNY
Level of Biv  Peak Buses Hours Wiles Passengers Revenue

Service -=-
apoot i L] 172,032 1,849,350 16,295,513 5,999,637
TOTALS 41 172,032 1,849,330 18,295,513 5,999,637

FIGURE II- 8.5
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GPC BUS COST MODEL V1.  NOV Bb DATABASE

COST DETAILS - SUMMARY BY DIVISIONS FOR THE SELECTED LINES Tine: 02:14 PH
SEERSEERRNEEOOt e RRRssRREaneeteansuarent s aasrassnnsseatutspassssrasssstsIsIIIIIILININY
fococococcooc s ¢ ------~--- } Revenue Marg. Cost
I Division Peak Buses Hours Miles Passengers $ $
1 299,566 4,233,064 401,860 0 5,999,837 {1,068,347)
0
0
0
0
0
0
0
0
0
0
0
0
]
]
0
0
]
0
0
SYSTEM-FULL 43,720 0 1,085,830 1,65%,198 2,790,748
MARGINALCOST 341,286 4,233,864 1,487,690 1,659,198 3,999,637 1,722,401
SYSTEM#FULL 1,835,001 B4,296 1,085,830 1,622,153 5,999,637 4,827,280
3,758,933

FULL COST 2,130,567 4,318,140

1,487,690 1,822,153 5,999,637

Kote: Partial Cost includes no fixed overhead costs
Full Cost includes fixed overheads

FIGURE II- 8.6
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GPC BUS COST MODEL V1.  NOV B& DATABASE

FINAL SUMMARY SCREEN Tine:  02:14 PM
ANNUAL ALLOCATED BUS OPERATING COSTS

Pa Peak
LEVEL OF Buses Hours Miles Passengers Revenue
SERVICE 41 172,032 1,849,350 16,293,513 $5,999,637
DIVISION SYSTEMWIDE SYSTEHH[BE TOTAL
COSTS NOT FULL  FULL COSTS
PM PEAK BUSES $29%5, 566 $45,720 41,835,001 :
HOURS $4,233,804 $0 $84,296 !
NILES $401,860 $1,085,830 1,085,830 H
PASSENBERS $0 $1,659,198 §1,822,153 :
£0578 $4,931,290 $2,790,748 $4,827,280 :
REVENUE 5,999,637 :
- !
H
. .MARGINAL COSTS {$1,068,347) $2,790,748 $1,722,401
..FULL COSTS [$1,068,347) $4,827,280 43,738,933

FIGURE II- 8.7
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