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The reporting requirements of Section 15 of the Urban Mass Transporta-
tion Act of 1964, as amended 1974, have pushed transit systems into a 
new area of data management, which has led to the development of man-
agement information systems. There is, however, danger that in some 
cases these information systems and the standards of service they generate 
will become ends in themselves. They offer a comfortable structure for 
decision making that may not always be justified. The purpose of these 
systems is not simply to generate data; primarily, they are designed to 
help managers manage. But to do so they must be simple to use and 
carefully integrated to explore all factors affecting the organization. The 
staff responsibility at the level of operations planning is not to simply 
provide facts and measure them against predetermined yardsticks but, 
more importantly, to analyze trends and identify and isolate specific 
problems so that well-reasoned decisions can be made. An integrated 
system is the key to success: The interrelationships within a transit or-
ganization, especially in such areas as labor and vehicle utilization, can 
provide the basis for accurate and sound diagnosis, which can in turn re-
sult in more effective management. 

The reporting requirements of Section 15 of the Urban 
Mass Transportation Act of 1964, as amended 1974, have 
brought the transit industry into a new era—the era of 
data management. Financial and nonfinancial reporting 
to federal, state, and local governments has been ac-
centuated by the concern of all levels of government that 
funds be accounted for and expended "efficiently and with 
good use." 

Transit systems of all types and sizes have been or 
shortly will be affected. Small systems are being asked 
to report nonfinancial data, many for the first time. 
Medium-sized systems are involved in another aspect 
of data management—the introduction of computer hard-
ware and software packages that, because of the mini-
computer, are now cost-effective for data management 
and financial reporting. These new computer systems 
are even now having effects on small transit operations. 
Transit operations have always generated a wealth of 
operating data. What has been lacking has been methods 
of processing, formatting, and analyzing these data. 

This increase in data-reporting requirements and the 
technological response to it has created both problems 
and opportunities for transit management and, in par-
ticular, for transit operations planning. The availability 
of data has.made it seemingly easier to evaluate and 
compare the performance of one system with that of an-
other and, indeed, this new reporting environment has 
fostered a need to compare. But what is good perfor-
mance and what is bad performance? Some systems 
consider an acceptable performance to be one that is 
within a certain range of that of their peer systems. 

The danger should be apparent. Management infor-
mation systems (Miss) and standards of service (which 
to some appear to perform self-evaluations) are tending 
to become ends in themselves. They offer a comfortable 
structure for decision making. For example, at a given 
time, on-time performance may be acceptable (see Fig-
ure 1) given local standards of service and comparison 
with peer systems, but putting it into perspective may 
show a disturbing trend (see Figure 2). Why is on-time 
performance deteriorating? Can the operations planner 
answer this? If the data system is a closed system, i.e., 
related to transit planning and scheduling only, he or she 
probably cannot. 

Are standards of service usurping the function of 
useful data analysis and decision making? Are there 
particular measures that are more useful to managers 
than others? These questions beg for easy answers, but 
there really are no definitive answers. In this paper, it 
is suggested that there is a basic framework within which 
any MIS should be evaluated for effectiveness. This 
framework can be referred to as a diagnostic approach. 

DIAGNOSTIC PERSPECTWE 

To diagnose is to identify the cause of a problem from a 
sign or a symptom. The primary signs and symptoms 
are not necessarily complex or numerous but simple 
basic indicators. Recall the procedure of a physical 
examination: There are a series of basic measurements 
of health that are monitored and compared with those of 
earlier examinations. If they are in order, you are pro-
claimed in good health; if they are not, further tests of 
a more exhaustive nature are performed and evaluated. 
This process is repeated until the problem is isolated 
and identified. 

Similarly, a well-conceived MIS for operations plan-
ning monitors performance by basic, simple measure-
ments that, if irregular, alert the manager to potential 
problems or, if compared with earlier experience, indi-
cate deterioration. 

DESIGN OF MANAGEMENT INFORMATION 
SYSTEM: EFFECT ON ANALYSIS 

Some of the current designs of Miss have been character-
ized as (a) too complex, (b) too structured, and (c) lack-
ing organizational integration. To the extent that the 
problem to be diagnosed is an output of the MIS itself, 
let us examine these observations. 

An MIS is primarily designed to help a manager man-
age, and it can also serve to accoUnt to the public agen-
cies that have an interest or equity in the transit system. 
Thus, the measures used should alert the manager to 
irregularities associated with performance and the vari-
ous reporting agencies to the degree to which system 
goals are being met. 

There seems to be a tendency today to provide our-
selves with an overabundance of data. It appears that 
we hope that the sheer weight of data when examined 
against standards will define the state of the organiza-
tion. For example, an assessment (1) of a recent at-
tempt to develop an MIS indicates thaT, 

Under effectiveness, 33 base indicators are grouped under quality mea-
sures, accessibility measures, and service utilization measures. On the 
efficiency side, over 70 base indicators are grouped under categories of 
capital utilization, maintenance efficiency, vehicle utilization, cost effi-
ciency, and labor productivity. Here then we have over 100 productivity. 
indicators to which the transit manager must be sensitive in order to 
properly produce his transit service product. 

Data-management systems should have two attri-
butes: simplicity and focus. Management and staff do 
not have time to study excess data. 

The reporting elements of some systems have been 
influenced by public agencies. Some state departments 
of transportation (e.g., Georgia and California) have 
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made special efforts to involve transit systems in the 
design of their MIS and simply use the available primary 
data. The basic concept is that, if the data are already 
being generated by the organization and are useful to the 
manager, then the system must be one that all parties 
understand and (most importantly) use. Such systems 
have the attributes of simplicity and usefulness and are 
especially applicable to small transit systems. 

The derivative data one can develop from primary 
data are quite extensive. In Georgia, the MIS input re-
quires 13 elements. The output is 33 elements that are  

made available to the transit systems in the form of trend 
analyses. 

Below the managerial level, the operations planning 
staff must focus on planning and scheduling activities, 
which will require a greater array of specific data to 
assist in analyzing trends and isolatingand identifying 
problems... Standards of service offer a structure that 
can be used in evaluating an MIS and also serve as a final 
indicator of the state of the organization in a particular 
area; Again, however, this can be misleading. The 
evaluation of indicators is best done by examining trends 
and the relationships among trends in the organization. 

Figure 1. Weekday service: on-time performance as a 
percentage. 
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Figure 2. Weekday service: trend in on-time performance 
as a percentage. 
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The analytical frameworks of most MISs tend to stay 
within an area of discipline. There are few systems that 
have -integrated Miss. The need for such becomes ap-
parent when we understand that performance is primarily 
a function of operations, i.e., transportation and mainte-
nance. In evaluating performance, deviations from the 
norm or, scheduled can sometimes be explained by ef- 

fects of nonplanning areas such as employee absenteeism, 
road-call problems, and management of the extra board. 
If an MiS is to be of value, its analytical framework must 
be flexible enough to isolate and identify problems that 
may go beyond the area of operations planning or other 
staff functions. 

Figure 3. Diagnostic tree for on-time performance. 	ON TIME PERFORMANCE (1) 

	

% MISSED TRIPS (1) 	 STREET CONDITIONS (OK) 
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OPERATOR STRENGTH (OK) 	 VEHICLE AVAILABILITY 
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/ 

	

SPARE RATIO (OK) 	ROAD CALLS (1 

	

COMPONENT FAILURES (1) 	STAFF STRENGTHS (1 

DEFERRED MAINTENANCE U) 

Table 1. Management information system for a medium-sized service. 

Subject Area Performance Measure 

Service planning Utilization (e.g., passengers per kilometer, passengers per hour, or load factors) 
Directness of service (transfer rate) 

Transportation Availability [number of missed trips as a percentage of total scheduled trips (by division)] 
operations On-time performance [percentage of vehicles running significantly ahead or behind schedule (by division)] 

Staffing [number of bus operators per peak bus (by division)] 
Road calls (i.e., measure of breakdowns in service) 

Maintenance Reliability [kilometers between road failure (breakdowns on road)] 
Out-of-service vehicles 
Spare ratio (percentage of buses required for preventive maintenance) 
Person hours per unit distance of operation (i.e., staffing requirements) 
Number of buses per mechanic (i.e., staffing requirements) 
Fleet age and utilization 
Deferred maintenance (i.e., measure of compliance with scheduled maintenance program) 

Fare-structure Total [ratio of fare-box revenues to total operating cost (by year)] 
management Passenger [deficit per pasenger (by route)] 

Marketing and Charter and contract sales (annual revenue per bus) 
public relations On-board advertising (annual revenue per bus) 

Telephone information service (percentage of calls lost, number of complaints) 
Ridership [percentage change in rate of growth (by route)] 

Budgeting and Operating cost [cost per passenger, per bus kilometer, and per bus (by route)] 
financial planning Control [ratio of actual expenditure to original budget (by line item and function or both)] 

Management 
reporting Time lag (delay between report closing and availability) 

Purchasing Cost of inventory (of materials, of parts per bus) 
Items out of stock (number and as percentage of total) 
Time lag (delay between identification of requirement and receipt of order) 

Safety management Lost days (total and as percentage of total work days) 
Traffic accidents (number per unit bus kilometers, type) 
Claims (cost per bus) 

Personnel management Vacancies (total and as percentage of authorized positions) 
Time lag (length of time required to fill a vacancy) 
Overtime (as percentage of regular time) 
Absenteeism [ratio of unscheduled person days to available person days (by major department)] 

Scheduling 	• On-time performance (percentage of trips on schedule) 
Productivity [pay time as percentage of platform (work) time] 
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ANALYTICAL APPROACH TO 
MANAGEMENT INFORMATION 
SYSTEMS 

Some observations concerning the analytical approach to 
MISs include the following: 

Absolute measures alone are not as useful to 
management and staff as are trends; 

Management should be able to detect problems, 
and staff should be capable of isolating and identifying 
problems (i.e., using a diagnostic approach); and 

Variance reporting should be used to explain de-
viations and then causes and effects. 

Preoccupation with peer-group comparisons can be both 
misleading and a false sense of comfort. A trend analy-
sis technique should be used in all initial data analyses 
because it puts conditions in perspective. Trend analy-
ses of sample peer groups can assist managers and 
supervisory boards to determine whether or not their 
performance trends are typical of the industry. Often 
a trend can be explained as the result of a specific man-
agement action. For example, an increase in system 
speed may be related to the extension of service into 
less congested areas rather than to an increase in sys-
tem traffic efficiency. 

Unfortunately, most exceptions to trends are not 
easily explained. Consider, for example, our original 
example of a decrease in on-time performance. This 
basic measurement of system performance may be con-
firmed by an increase in passenger complaints, but this 
does not isolate the problem. What are the basic factors 
that could cause poor on-time performance? How can 
we isolate the problem? The factors that could con-
tribute to the problem include the following: 

Running-time deficiencies, 
Street supervision, 
Road calls (both operational and mechanical), 
Operator absenteeism, 
A tight extra board, and 
The spare ratio. 

Most of these do not relate to operations planning 
but are measurements of other aspects of the organiza-
tion. The point is that an MIS must be organizationally 
integrated so that exceptions noted by management can 
be explored to isolate and identify the root cause. A 
diagnostic approach to the MIS then requires an ability 
to appreciate the interactions among the various parts 
of the organization. Figure 3 illustrates the diagnostic 
approach to the problem of on-time performance and the 
identification and isolation of its source. From this 
analysis, we see that the problem is maintenance re-
lated; it has been created by a decrease in the number 
of mechanics and a decision by maintenance management 
to defer maintenance because of inability to keep up with 
the work. 

The specific measures used at the general managerial 
level are not particularly important. What is important 
is to keep the system succinct enough at that level to de-
tect problems but detailed enough at the staff level to 
isolate and identify sources of problems. An MIS for a 
medium-sized system is described by Table 1. The 
MIS must concentrate on developing information rather 
than facts. If the MIS is to assist the manager manage, 
then there will be a variety of measures used by indi-
vidual managers as their methods of management differ. 

The important point of our illustration is that, al-
though the on-time performance shown in Figure 1 is 
acceptable at the given time and in comparisons with 
standards of other systems, its trend is not. Further-
more, the explanation of the problem is not related to 
scheduling or planning but rather to maintenance. 

SUMMARY AND CONCLUSION 

MISs are designed to help managers manage. The staff 
responsibility at the level of operations planning is not 
to simply provide facts and measure them against pre-
determined yardsticks but, more importantly, to analyze 
trends, identify and isolate problems, and explain vari-
ances so that appropriate and well-founded decisions can 
be made. To do this well will often take planners or 
other participants in an MIS beyond their area of re-
sponsibility. An integrated system is the key to the suc-
cess of analysis and variance reporting. 

Our research efforts should focus more on studying 
the interrelationships of various performance measures 
of the transit organization, especially in key areas such 
as labor and vehicle utilization. Such a focus will pro-
vide the basis for accurate and sound diagnosis of prob-
lems. This question should be thoroughly evaluated be-
fore more structure, complexity, and regulation is intro-
duced into the area of data management. 
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The operations problems of transit systems must be detected, isolated, 
and identified, and there may be a need for variance reporting (i.e., the 
isolation of variations from the normal trend of transit operations statis-
tics). The following basic conclusions can be drawn about management 
information systems (MISs) in general: 

A diagnostic approach to MISs should be stressed. 
Further research should focus on an analysis of the interrelation-

ships among transit system organizational variables. 
Such a research focus should provide a basis for accurate and sound 

diagnosis of transit operations problems. 
MISs should not be too highly structured or too complex. 

Current MISs are too complex and detailed for smaller-sized systems, and 
simplified systems should be developed for smaller communities. 

Session Summary and Recommendations 

The summary discussion and recommendations of this 
workshop were categorized into techniques and planning 

applicable before the implementation of service and those 
applicable during and after implementation of service. 



40 

BEFORE IMPLEMENTATION OF 
SERVICE 

The consensus of the workshop participants was that 
there is a serious problem in getting decision makers 
in small communities to articulate their goals and ob-
jectives for transit service. In addition, there was con-
cern that local planners also do not understand the goal-
objective-criteria framework. The workshop partici-
pants concluded that there are probably documents that 
should be identified, appraised, and disseminated to 
planners responsible for transit in smaller communities. 
The following recommendations were made: 

Recommendation: There is a need for visual aids (movies) 
that could sensitize local decision makers to the mobility 
needs of small communities and lead to discussions and 
the determination of transit objectives. 

Recommendation: A national media campaign should be 
created to inform the public about group riding. 

The discussion then moved from the determination of 
goals and objectives to the area of transit-demand es-
timation. The workshop participants felt that there is 
a need to educate the planners responsible for patronage 
estimation in smaller communities about the concepts of 
market identification and the principles of patronage es-
timation. 

A question was raised as to the required accuracy of 
demand forecasts for smaller transit systems. The 
workshop participants agreed that systemwide patronage 
estimates (including identification of the markets to be 
served and the number of riders from each market) are 
important to local decision makers. There was agree-
ment that these decision makers are not interested in 
route-specific ridership estimates; however, the analyst 
may need such estimates to help design the system. 

There was agreement that demand estimation tech-
niques for smaller communities should be validated; 
most are new and have no record of achievement as yet. 

The workshop participants concluded that there is 
more than enough information on varioustransit service 
options available to small communities, but concern was 
expressed that not enough attention is being paid to 
private-sector Options. 

Recommendation: Transit planners in small communities 
should be advised to pay special attention to private-
sector services. 

After the discussion of patronage estimation, the work- 

shop participants discussed questions of financial analy-
sis and cost estimation. There was a consensus that 
sufficient techniques are available for the estimation of 
capital and operating costs, but concern was expressed 
that local decision makers might focus too narrowly on 
the costs of proposed service and not accurately identify 
or appraise the benefits of this service. Questions were 
raised as to how benefits of transit service in smaller 
communities can be defined and how the mobility needs 
of various market segments can be expressed as bene-
fits. For example, what is the benefit of carrying one 
handicapped rideras opposed to one nonhandicapped 
rider? 

Recommendation: There is a need for further research 
into the determination of the mobility benefits or im-
pacts of transit service. 

DURING AND AFTER IMPLEMENTATION 
OF SERVICE 

Several of the workshop participants cautioned that, 
when transit service is to be implemented in a small 
community, it should be done cautiously and increment-
ally so as not to leave local expectations disappointed. 
As for larger systems, marketing the service was 
stressed. Existing marketing manuals were thought 
to be useful in this regard despite their slant toward 
larger operators. 

The workshop participants considered that the most 
important issue is that, although there are many useful 
techniques and methods available for the planning, de-
sign, and implementation of transit services in smaller 
communities, these techniques and methods are not 
widely known throughout the profession. 

Recommendation: The U.S. Department of Transportation 
and the various state departments of transportation 
should disseminate techniques and information developed 
both locally and nationally on transit planning and oper-
ations for small urban communities. 

Recommendation: Funds under Section 18 of the Urban 
Mass Transportation Act of 1964, as amended 1978, 
should be made available to small- urban- community 
transit planners and operators so that they can attend 
workshops and conferences on transit techniques. 

Recommendation: The proceedings from this conference 
should be widely distributed, especially to state and 
small-urban-area planners and operators. 


