
PRESENT TESTING 

At present, this methodology is in the process of 
being field tested by a cooperative effort between the 
Florida Department of Transportation and local 
agencies in the Tampa-St. Petersburg area. The 
site of the demonstration is the Howard Frankland 
Bridge between Tampa and St. Petersburg on I-275. 
The demonstration has progressed through all of the 
steps of the methodology and is currently in progress. 
In the near future, additional data will be collected 
so that the estimated delay savings can be compared 
with the actual delay being saved. 
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Evaluation 

Robert J. Benke, Traffic Engineering Section, Minnesota Department of Transportation 

The quality of service as perceived by drivers in a traf­
fic stream is a function of how they perceive the various 
traffic-flow characteristics. Because the mental and 
physical attributes of drivers vary, different drivers 
will perceive the same condition as being of a higher or 
a lower relative quality on some idealistic, undefinable 
scale. Drivers differ in their degree of acceptance of 
slower travel times, heavy traffic volumes, and unpre­
dictable events. They also differ in their attitudes to­
ward the driving task itself. 

Despite the variability of driver attitudes and char­
acteristics, several assumptions can be made relative 
to how quality of flow is perceived by most drivers. The 

first of these is that, for each situation experienced, 
there will be a median perceived value of quality; half 
of the drivers will rate the instance lower and half of the 
drivers will rate it higher on the scale. A correlated 
requirement is that the surrogate scale must be under­
stood and accepted by the highest proportion of drivers 
possible. In this situation, actual measures of the dif­
ferences among drivers need not be known. Rather, we 
can assume that most drivers will be reasonably close 
to the median estimate of the quality of now . 

A second assumption (simplis tic but essential) that 
can be made regarding perceived quality is that most 
drivers recognize smooth, fast flow as evidence of a 
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Figure 1. Traffic·condition grade sign. 
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good quality of service. Conversely, they perceive con­
gestion conditions to be symptomatic of a poorer quality 
of service. From this assumption follows the ability to 
anchor the surrogate quality scale to actual measure­
ments of various traffic-flow parameters. The prob­
lem then becomes one of calibrating the surrogate scale 
so that relative placement on it is correlated with what 
most drivers perceive the real-world quality of service 
to be. This calibration process is complicated by the 
fact that standard technical terms are not understood by 
many drivers. Terms and phrases such as capacity, 
lane-occupancy percentages, density, and volume-to­
capacity ratio are usually meaningless to them. Like­
wise, average delay to be encountered or ratings of 
heavy congestion are too broad to be of more than gen­
eral applicability. 

The scholastic grading system of ABCDF is proposed 
as a quality scale that is simple and easily understood 
by most people and might be adaptable to this need. It 
remains then to determine the traffic flow that can be 
rated A (or excellent) and that which should be consid­
ered F (complete failure). Because most computerized 
traffic-control systems use the lane-occupancy per­
centages and volumes in their control algorithms, it is 
logical to base the various grade levels on these mea­
sures, just as scholastic grades are based on test 
scores and the quality of work done. If the grade limits 
are defined and validated by actual experience, then the 
traffic-condition grade can be determined quantitatively 
and serve as a surrogate measure of the qualitative level 
of acceptability of the traffic flow. 

SIGN SYSTEM DESCRIPTION 

Figure 1 illustrates the signs by which the traffic grade 
is presented to drivers approaching the two study-area 
ramps. In-place structures were used, and the TRAF­
FIC CONDITION legend was added to the route guide 
sign. A single 36-cm (14-in), seven-by-five-bulb matrix 
module is used to display the grade. The sign is con­
trolled by a direct wire connection to the traffic manage­
ment center. The estimated cost of the three signs was 
$9500 each, including modifications in the center opera­
tions room and the direct-wire communication links. 
The signs are operated only during the evening peak 
period (3 to 6 p.m.). The display grade is detEn·minP,d 
and updated on the basis of average lane-occupancy rates 
at detector stations on the 9. 7-km (6-mile) link of l-35W 

between the Minneapolis central business district and 
Hennepin County Highway 62. 

The average lane occupancy is compared with thresh­
old values, and a grade is selected for display. The 
initial grade-change points were selected after compar­
ing system-operator, field-observer, and computer 
ratings of several weeks' experience to provide a less 
conservative grading. The current thresholds are shown 
below. 

Lane-Occupancy Volume 
Grade Range(%) (vehicles/min) 

A 0-12.0 
B 12.1-i6.0 
c 16.1-22.0 
D 22.1-40.0 15 
F 22. 1-40.0 or > 40 15 

The traffic grade being displayed is also used by the 
system operator when reporting traffic conditions to 
local radio stations, which provides earlier coverage 
for some motorists. 

PREOPERATION PUBLICITY 

Before the system was turned on, there was an extensive 
publicity campaign in the local media to teach drivers 
the grade meanings. All publicity was generated as news 
coverage; there were no paid advertisements. The ini­
tial coverage included taped interviews and video tape 
coverage on three of the four local commercial television 
channels and photographs and descriptions of the signs 
in areawide, downtown employee, and suburban news­
papers. 

EVALUATION SURVEY 

A mail-back postcard survey was distributed to outbound 
evening drivers to measure their understanding of the 
traffic grades and their reactions to the concept. Survey 
forms were distributed at two entrance ramps on Tues­
day, June 21, 1977. A total of 5890 forms were dis­
tributed among an estimated 6100 automobiles between 
3 and 6p.m., a 97 percent coverage rate. The forms 
were designed so that a driver was asked to define the 
meaning of only one letter, thus eUminating any learning 
bias. They were arranged sequentially in groups of five 
so that identical numbers of forms with each letter were 
distributed. The mix of letters over time and location 
was therefore constant; however, the letter received by 
a given driver was determined on a random-chance basis. 
A total of 2271 surveys were returned in time to be in­
cluded in the subsequent analysis, a 38. 6 percent return 
and 37.4 percent coverage of all entering drivers. 

The returned questionaires were examined to deter­
mine whether they were representative of the traffic that 
bad entered the freeway during the survey period. The 
tests showed that the return rates varied significantly by 
30-min time increments (x 2 

= 313); the peak rate oc­
curred between 4: 30 and 5: 30 p. m. This finding shows 
that the sample contains, proportionally, too many peak­
hour users. However, these drivers are those most 
frequently faced with congested flow and their response 
is of greatest concern. In this instance, oversampling 
during the peak hour does not create a problem. An 
analysis by letter grade, of the number of sw.·veys re­
turned showed a uniform distribution, indicating a gen­
erally l'andom response and no statistically significant 
variation. 



SURVEY RESPONSES 

A tabulation of the responses to the question about grade 
meaning showed that 1173 of 2257 people (52 percent) 
correctly identified the correct definition. The correct­
response rate was variable, probably because of the word­
choice options presented. In the case of the grades A, 
B, and C, a second response can be considered correct, 
depending on the person's perceived value scale. For 
example, some persons might consider a B to be a good 
grade relative to a D or F but others might consider it 
to be a fair grade relative to an A. These almost­
correct answers illustrate the difficulty of agreeing on 
commonly defined descriptions of traffic conditions. In 
retrospect, further pretesting of the questionnaire was 
warranted. 

The inclusion of almost-correct answers as correct 
responses results in a comparable percentage correct 
for grades A, B, and D but not grades C and F. The 
lower percentage correct is correlated with a higher 
degree of uncertainty and a higher selection rate for the 
alliterative word option (F = fair) for grade F. The 
grade C difference resulted from a 14.8 percent response 
to the poor option. A second tabulation (given below) of 
the responses of persons who use the freeway at least 1 
time/ week between 3 and 6 p.m. showed a slightly more 
accurate response. 

Almost Total 
Grade N Correct(%) Correct(%) Correct(%) 

A 383 45.7 33.2 78.9 
B 379 39.3 31.4 70.7 
c 392 55.0 7.9 62.9 
D 377 77.5 77.5 
F 400 60.3 60.3 

Total 1931 54.2 14.2 68.4 

The non-peak-hour users were less sure and less ac­
curate in their responses. 

Subsequent analysis of the accuracy of peak-hour 
users showed that the media coverage had played a sig­
nificant role in educating them. More than 80 percent 
of those who indicated that they had heard or read about 
the grade signs were able to correctly define the mean­
ings (see below). 

Total 
Coverage N Correct (·%) 

Newspaper only 151 83.4 
Radio only 288 73.3 
Television only 222 84.2 

Subtotal 661 79.3 
Two of three media 279 80.3 
All media modes 216 84.3 

Total media 1156 80.4 
None 793 50.8 

Only half (51 percent) of those who had not read or heard 
about the signs gave correct responses. However, this 
level of response based only on exposure to the sign sug­
gests that there is a latent ability to decipher the code 
or to guess the correct meaning. The high level of re­
sponse accuracy, given the rather limited press cover­
age, suggests that, with additional education, under,.­
standing of the grade concept could be improved to in­
clude almost all peak-hour and most casual users of the 
system. 

When asked about their typical use of the traffic grade 
signs, 51 percent of the peak-hour drivers who correctly 
defined the letter grade replied that the signs alerted 
them to problems ahead and 30 percent used the grades 
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to make route choices (see below). 

Commuters (%) Others (%) 
Sign Use (N = 1692) (N = 1077) 

Route choice 29.8 14.1 
Alerts to hazard 50.6 26.8 
Of no use 17 .8 22.7 
Do not understand sign 1.8 36.4 

Most of the drivers who did not use the signs responded 
that they could not because they did not understand them 
or found them of no use. Many of the commuters who 
said that the signs were not useful to them indicated by 
written comments that they were more or less forced 
to use the freeway for some reason so that the signs 
were irrelevant to them. 

In retrospect, the high rate of response to the two use 
options (route choice and alert to hazard) may have been 
a result of the structure of the question and the options 
presented. Attempts to validate the route-choice rate 
have not been attempted thus far because of the infre­
quency of the use of the grade F. The grade D is not 
expected to divert a measurable number of drivers be­
cause most drivers will still prefer the freeway over 
alternative routes. The study structure was not de­
signed to provide a validation check of the response to 
the alert-to-hazard use. It is reasonable to assume 
that, although the rates of use for route choice and alert 
are not high, there are still a significant number of 
drivers who understand and use the traffic-grade infor­
mation. The problem that remains is to determine more 
accurately the true level of use and the level of use 
needed to make the sign system (or any driver informa­
tion system) an effective concept. 

The reactions of the commuter drivers who gave 
correct responses to the traffic-grade concept were very 
positive (see below). 

Reaction 

Like it (as is) 
Like it (needs work) 
Not sure 
Do not like it 
Stop work on it 
No answer 

Commuters (%) Others (%) 
(N = 1333) (N = 938) 

48.6 24.3 
27 .9 26.5 
8.9 14.8 
6.5 6.8 
3.4 6.3 
4.8 21.2 

Only 9.9 percent did not like the concept and 76.5 percent 
did. The other drivers (non-peak-hour users or those 
who gave incorrect definitions) were less impressed but 
were still positive in their reaction. 

CONCLUSIONS 

Concept Validity 

The survey findings demonstrate that a significant ma­
jority of drivers can correctly interpret the meanings 
of the traffic-condition grades A, B, C, D, and F. This 
ability could be improved by more effective media pub­
licity. The survey also demonstrates that many drivers 
use the information communicated by the grade in their 
subsequent route-choice process and freeway travel. We 
can therefore conclude that the criteria of understanding 
and use are met and that the traffic-grade concept is 
valid. 

Ori ver Reaction 

The survey also demonstrates that drivers generally like 
the traffic-grade concept but that some shortcomings 
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should be corrected. Specific areas of concern include 
the following: 

1. The use of a conservative grade-selection 
algorithm creates some credibility problems among 
drivers. 

2. The freeway zone represented by the sign is a 
composite of two areas that have different operating 
characteristics, which means that some drivers use the 
freeway without encountering the situation that deter­
mines the displayed grade and creates the impression 
that the signs are unreliable. 

3. The locations of the three signs are close to the 
entry points to the freeway but still allow for diversion 
to surface streeets. Driver requests for locating the 

signs further away are reasonable. However, the 
abundance of in-place signs, communication problems, 
and the number of additional signs that would be needed 
to provide earlier warning on all routes mitigate against 
major system expansion. The use of a flashing mode 
for grades D and F has not been evaluated but does pro­
vide partial relief. 

4. The responses of most drivers were positive and 
encouraging. The greatest shortcoming identified was 
the failure to reach all drivers with an explanation of the 
grade system. Additional efforts to reach both peak-hour 
and off-peak-hour users are required. 

Publication of this paper sponsored bv Cornmittee on Freeway Opera­
tions. 

Predicting Effectiveness of 
Transportation System 
Management Measures 
Mark H. Scheibe, Puget Sound Council of Governments, Seattle 
Neil J. Pedersen, JHK and Associates, Washington, D.C. 

Transportation planning is moving into an era in which the object is to 
manage the existing system rather than to expand the present facilities. 
Most transportation planning tools, however, were designed for the latter 
task. Consequently, many planners are foregoing quantitative analyses 
when developing plans for management of the transportation system 
while awaiting the development of new forecasting and analysis tools. 
This paper reports on a recent study in the Washington, D.C., area that 
was oriented toward evaluating various measures for possible inclusion 
in a revised transportation control plan to achieve air-quality standards 
and used existing models to analyze a wide variety of transportation pol­
icy and low-cost improvement measures. The study did not demonstrate 
that no further model development is needed, but it did show that the 
quantitative information needed for the development of transportation 
system management plans can be obtained from existing models. 

The planning of transportation services is becoming in­
creasingly complex. On the one hand, many of the 
transportation improvements that were planned 10 to 
20 years ago, such as major freeways and rapid transit 
facilities, are no longer feasible because of decreasing 
transportation revenues and increasing citizen opposi­
tion. At the same time, air-quality and energy concerns 
are focusing on the present transportation system as a 
significant cause of pollution and waste. As a result, 
many current transportation implementation actions in­
volve low-cost modifications to the existing system and 
policy changes to encourage the use of high-occupancy 
modes and discourage the use of modes that are less 
energy efficient and cause more pollution per passenger. 

Most transportation planning tools were not designed 
to be used in determining methods of managing the trans­
portation system to achieve better efficiency, a major 
planning task today, but rather to be used in identifying 
the most effective use of high-cost capital investments 
in new facilities. As a consequence, transportation 
planners frequently feel compelled to forego quantitative 
analysis when developing plans for management of the 

transportation system while awaiting the development of 
a new breed of transportation forecasting and analysis 
tools. This decrease in quantitative analysis is evident 
in many of the transportation control plans that have been 
prepared in various metropolitan areas as a result of the 
U.S. Environmental Protection Agency (EPA) regulations 
and in many of the transportation system management 
plans prepared in response to the regulations issued by 
the Urban Mass Transportation Administration and the 
Federal Highway Administration. Many of these plans 
consist of tabulations of actions that are either afready 
programmed or have appealed to the planners and do not 
have an accompanying assessment of either the overall 
effect of the entire package of measures or a comparison 
of the relative effectiveness of the individual measures. 
In some regions, this has given rise to confrontations 
between transportation and air-quality agencies in which 
one side claims that a certain set of measures will allow 
air-quality standards to be met and the other claims that 
a harsher set of measures is needed. 

Obviously, all differences of opinion between trans­
portation and air-quality professionals will not dissolve 
as a result of tJ1e use of predictive models. However, 
increased quantitative analysis of both transpo1·tation 
and air-quality phenomena will improve the information 
available to decision makers. Contrary to the feelings 
of some in the transportation planning field, the existing 
models are not totally inadequate for the task of evaluat­
ing the effectiveness of transportation policy decisions 
and low-cost transportation improvements. Disaggre­
gately calibrated behavioral models are designed to rep­
licate travelers' choices when faced with decisions in­
volving time and cost. Most transportation system 
mana~ement measurP.s . P.vP.n thn~P. th::it h::iut> r::irPhr hPPn 
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implemented, ultimately primarily impact the time and 
cost variables involved in transportation decisions. 




