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Abstract: Increasing traffic volumes in cities leads to common traffic congestions building up,
especially during peak hours. To protect city dwellers from excessive fuel exhaust and traffic noise
and to prevent drivers from time loss due to overloaded routes, it is important to inform them about
real-time traffic conditions and possible delays in advance. Effectively influencing drivers’ decisions
to divert from an original route choice in case of traffic hinderance is essential, and application of
dynamic travel information in the form of variable message signs (VMSs) is believed to be effective
in these terms. The paper examines drivers’ willingness to divert from an initial route choice due to
the information provided on VMS boards. Their behavior was analyzed in terms of their response
to everyday and artificially elongated travel times displayed on the VMSs. Maximum simulated
elongation reached 200% and 300% of the initial state, depending on the characteristics of the pre-peak
conditions. To assess the effectiveness of VMSs, the changes in traffic intensities were statistically
analyzed. In general, apart from few significant differences, the results revealed drivers’ ignorance of
the travel time information provided on the VMS, regardless of the extension of the original times.

Keywords: variable message signs; driver’s behavior; traffic diverting

1. Introduction

The main concepts of a smart city assume the broadly understood care for the residents’
quality of life in various areas of life. One of the basic ones is the improvement of living
surroundings and reliability of travelling. Actions taken in the field of road users’ safety
are mostly related to the implementation of effective speed management solutions from
a group of traffic-calming measures [1,2]. Improving the comfort and reliability of travel
is associated with the implementation of modern intelligent transportation systems (ITS)
technologies supporting the management of traffic flows. That is particularly important due
to the continuous dynamic development of motorization that contributes to the growing
communication problems in cities. To overcome increasing delays and total travel times
that drivers spend in a road network, city authorities invest lots of funds in advanced traffic
management systems. Modern systems are extensive and consist of several subsystems.
One of them is the dynamic travel information subsystem with the provision of actual
travel time information for drivers. Two types of dynamic systems are currently widely
used: variable message signs (VMSs) and graphical route information panel (GRIP), and
the main concern of this article is given to VMS signs.

Variable message signs are part of intelligent transportation systems. The directive
of the European Union 2010/40/EU defined ITS as systems in which information and
communication technologies are applied in the field of road transport, including infras-
tructure, vehicles and users, and in traffic management and mobility management, as well
as for interfaces with other modes of transport [3]. ITS contributes to the improvement
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of transport efficiency in a number of situations, i.e., road transport, traffic management,
mobility, etc. [4,5]. The goal of the development and application of ITS solutions is to
support, control, and manage transport processes.

To date, the effectiveness of ITS has been investigated and confirmed in many respects.
The studies of safety considerations [6,7] have shown high potential in accidents and
injuries reduction. Improvement of transportation systems performance has been exam-
ined [8–10], and essential improvements in average operating speed have been proved.
Several researchers investigated possible applications of ITS solutions in vehicles to im-
prove traffic conditions and traffic safety and to reduce transport impact on the environment
through better vehicle-to-vehicle communication and interaction [11–14] or by incorpora-
tion of speed cameras and section speed systems [15–17].

Weather condition information provided on VMS systems was found to be effective
in speed reduction in Sweden [18,19], but research results in terms of accidents reduction
were disputable [20,21], and it was argued that the net safety effects of such message
systems were not conclusive. They concluded that while messages for adverse weather
conditions significantly influenced speed reduction, drivers tended to compensate for the
speed reduction by increasing their speeds downstream where such adverse conditions
did not exist. Research conducted in Leeds, UK [7,22], employed vehicle simulators, but
the results were also inconclusive even though they showed the improvement of drivers
alertness to the context of the VMS, and consequently their response to a displayed message
became more timely under specific conditions.

Variable message signs, being an integral component of ITS, have an important impact
on a motorist’s travel behavior, and thus they are a key component in a comprehensive
traffic management system. Mostly they are placed at roadside or overhead on roadways
and are designed to deliver traffic information covering congestion and accident reports,
weather information, lane control, limit speed, etc. They have been widely used to pro-
vide information and advice to drivers to increase traffic fluency and reduce time losses.
Traffic congestion level and fluency of driving highly influence drivers’ behavior, which in
turn might affect their route-choice decisions. Typically, as traffic builds, average speed
decreases, and travel time and queue length increase, which in turn causes deterioration of
driving. To avoid such conditions, VMS are implemented to redirect traffic flows toward
less crowded routes. In these terms, scare literature can be found. Considering travel time
information Wang et al. [10] analyzed traffic flow on a given link in an urban road network
at a signalized intersection based on traffic stream directions. They showed that inclusion
of traffic streams, depending on their directional distribution into analyses, can produce
more accurate models of dynamic traffic assignment. Other works devoted to travel time
estimation models and techniques evaluated their usage in relation to characteristics such
as traffic lights parameters, queue length forming, types of vehicle detectors, or type of
measurement data [23–25]. Application of numerical simulations have been used to an-
alyze the impact of VMS on the changes of route flow and travel time under recurrent
and non-recurrent traffic conditions [26]. It was found that for recurrent congestion VMS
can positively influence travelers’ decisions, depending on the route length. In the case of
non-recurrent congestion, the influence is additionally related to increased traffic demand.
Chatterjee et al. [27] developed logistic regression models relating the probability of route
diversion to driver, journey, and message characteristics based on questionnaire data. They
found that the incident and the message content are important factors influencing the prob-
ability of diversion. However, a survey of drivers’ actual responses to a message activation
showed that only one-third of drivers saw the information presented to them, and few of
these drivers diverted. They also noticed that the opposite results of the survey data were
obtained for another UK city with a newly installed VMS system which showed that the
number of drivers diverting due to VMS information was very similar to that expected
from the results of the stated intention questionnaire. Quite similar results were obtained
by Erke et al. [26]. During their investigations at two sites on motorways, they found
that every fifth driver responded to the VMS information and changed their route choice.
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Even though they noticed a higher number of drivers reducing their speed, they explained
that as a chain reaction where one vehicle braked and forced the following vehicles to
brake or change lanes in order to avoid collisions. More recent articles investigate the
exploitation of vehicular ad-hoc network (VANET) architecture to overcome the problem
of congested metropolitan areas [28–30]. Conducted studies showed that such systems
can effectively reduce traffic level inside cities, exploiting inter-communication among
vehicles and supporting infrastructures. Based on vehicle position and speed, drivers using
dedicated smartphone applications achieve information on crowded lanes in a short time
in order to redirect traffic adequately to avoid overloaded routes.

Previous studies, mostly carried out in developed countries where modern technolo-
gies had been developed for many years, have focused on a wide range of ITS solutions,
proving their usefulness. In this scope, computer simulations are being increasingly used
in research nowadays, and together with questionnaire studies they bring significant con-
tribution to explaining transport problems. However, they cannot replace field research,
and there is a lack of investigations conducted in developing countries where ITS solutions
have been introduced on a smaller scale.

In this context, keeping in mind that several previous investigations have been con-
ducted into drivers attitudes toward and responses to expressway-based VMSs, we exam-
ined the potential and influence of VMSs at inducing motorists to divert during congestion
in urban area. For this purpose, research was conducted in Bialystok, a medium-size city in
Poland where traffic is managed by a traffic management system. VMSs displaying travel
time information are one of the base subsystems designed to divert traffic flows heading
for the city center in case of deteriorated traffic conditions. To evaluate effectiveness of this
system, we designed investigations in real and simulated on-road conditions.

The manuscript is organized as follows: Section 2 presents the research area where data
were collected. In Section 3, we present the research scenarios, while in Section 4 results
are presented and discussed. Finally, Section 5 summarizes the obtained conclusions.

2. Research Area and Data Acquisition

The tested area included intersections of city arterial streets being managed by the
traffic management system (TMS) and consisted of 5 intersections equipped with VMSs.
All intersections were located in a crucial part of the city of Bialystok, Poland. Currently,
Bialystok is the only city in Poland where operating TMS covers all intersections with
traffic lights, providing good driving conditions along alternative routes. VMSs are part
of a traffic management system that controls all signalized intersections in the city [31].
On-trip information for travelers is displayed in the form of on-board announcements
(Figure 1) and provides travel time information (TTI) to the center area depending on the
chosen direction.
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The location of all operating VMSs in the city with the ones chosen to detail analyses,
marked in circles, is given in Figure 2.
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Figure 2. Location of VMSs in Bialystok.

Each of the signs was located at the inlet of an intersection diverting main traffic
flows heading to the city center from highly populated residential districts and outskirts
regions. The choice of the specific VMSs was discussed with city traffic engineers. Provided
travel time information was actuated on the basis of real travel time measured between the
beginning and end point of the specific route with the use of ANPR (automatic number
plate recognition) cameras. Any disturbances on a primary route caused by excessive traffic
or an accident resulted in an extension of travel time displayed on the VMS. Information
on traffic volumes was collected during morning peak hours and further analyzed in
relation to the traffic directional distribution. The detailed rush hours range selected for
analysis was based on information obtained from the city traffic engineers. This allowed
specification of an hour range of two hours between 7:00 a.m. and 9:00 a.m. In general, the
posted speed limit within the city borders was 50 km/h, but some segments of main dual
carriageway arterials had an elevated speed limit of 70 km/h. The analyzed routes are
reflected in Table 1. The length of segments with elevated speed limits constituted around
25–30% of their total lengths, and specific segments with elevated speed limits stretched
between two consecutive signalized intersections.

Table 1. Description of investigated routes managed by VMSs.

Intersection Travel Time Displayed for Main (M)
and Alternative Routes (A) Speed Limit (km/h) Route Length (km)

1
Wiosenna (M) 7–9 50 3.5

Ciołkowskiego (A) 7–7 50/70 4.1

2
Baranowicka (M) 7–12 (20, 10 min) * 50 5.2

Sulika (A) 8–17 50/70 6.3

3
Sopoćki (M) 4–7 (9, 7 min) * 50 3.1

Antoniukowska (A) 4–9 (11, 3 min) * 50 2.4

4

Świętokrzyska (A) 4–9 (13, 1 min) * 50 3.1

Antoniukowska (M) 3–4 50 3.1

Wierzbowa (A) 4–7 (9, 4 min) 50 4.3

5
Kopernika (M) 8–10 50/70 4.7

Sikorskiego (A) 7–2 50/70 4.6

*—the values in the bracketa show the longest TTI displayed on the VMS and its duration time accordingly. (M)—main route. (A)—
alternative route.
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3. Methodology

The impact of VMSs on drivers’ behavior change was analyzed on the basis of changes
in traffic flow intensity caused by travel time information displayed on the VMS. Assuming
effective impact of the information displayed on the VMS and a positive reaction of drivers
as a result, a significant part of them should divert the original direction (marked as a
main route) into an alternative one, less crowded with shorter travel time (marked as an
alternative route). The logical consequence of that would be differences in traffic intensities.
Current TTI values during daily work change automatically upon the real travel time
measured between beginning–end points. Minimum and maximum displayed TTI values
recorded for everyday conditions are presented in Table 1, and they were gathered with
the use of existing ANPR cameras. Maximum elongations recorded during peak hours on
three consecutive days (Mon–Tue–Wed) varied distinctly depending on the localization,
but in each case noted values were very temporary and were not displayed longer than for
10 min (8% of studied period). For the purpose of the research, TTI values were artificially
imposed by the traffic operator at 7:00 a.m. and remained unchanged for the next 2 h.
Traffic intensity was measured in 15 min intervals. The evaluation procedure was carried
out in three steps:

– Everyday conditions. Getting information about traffic flow in three working days
(Mon–Tue–Wed) and analyses of the traffic characteristics (hourly volume traffic
intensity, quarterly volume traffic, and peak hour factor (PHF)). Verification of sig-
nificant differences in traffic volumes between those days in the period 7:00–8:00
(Mon–Tue–Wed) and the period 8:00–9:00 (Mon–Tue–Wed).

– Everyday conditions. Evaluation of hourly traffic volume fluctuations within a day
and determining the significance of differences between hourly volumes in two
consecutive peak hours (between 7:00–8:00 and 8:00–9:00) to establish the nature and
magnitude of traffic fluctuations.

– Artificial conditions of TTI. Determining the significance of changes in traffic volumes
after the implementation of elongated travel times to investigate the effect of the VMS
operation. Setting the length of travel time information displayed on the VMS board
at 7:00 was based on reviewed everyday conditions and was further assumed as a
phase “0”. Artificially elongated times were assumed to be distinctly longer from
the initial times but still should present reliable and reasonable values. In case of too
extended values, drivers could treat the information as a hardware/software error
instead of accepting the information on actual conditions. The maximum elongation
reached 200% (intersections 3 and 4) and 300% (intersections 1, 2, 5) and depended
on the initial time in phase “0”. The planned TTI values are presented in Figure 3.
Traffic volumes were measured in all set conditions accordingly. Traffic measures were
conducted between March and June during the same weather conditions. Weeks with
public holidays were excluded from the research to keep similar traffic conditions as
much as possible.

The research question on the basis of the null hypothesis claimed that the mean traffic
flow volumes were the same. The alternative hypothesis stated that the mean traffic flow
volumes were different, which entails that the changed conditions (TTI) have an impact
on the traffic intensity in a specific direction. To determine the statistical significance
of differences between means at each stage, analysis of variance was utilized and a 5%
significance level was applied. The significance was verified by Fischer–Snedecor test, and
Levene’s test was used to verify that assumption of the homogeneity of variances.
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4. Research Results and Discussion
4.1. Characteristic of Traffic Flow Volumes Measured in Weekdays in Everyday Conditions

For the purpose of the research, 2 h traffic volume measurements were conducted
during working days peak hours (Mon–Tue–Wed). The values reflecting one hour traffic
intensity in consecutive rush hours are presented in Figure 4. As can be seen traffic
volumes differ distinctly depending on the localization of the VMS, but do not show distinct
differences between consecutive days. The highest difference recorded in Kopernika and
Sopoćki streets at 8:00–9:00 reached 12%, but as the statistical analyses show (Table 2), the
differences were not statistically significant. In other cases the difference did not exceed 6%
and were also insignificant.
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Table 2. ANOVA results of daily traffic intensities changes.

Time
Wiosenna Baranowicka Sopoćki Antoniukowska Kopernika

p =

7:00–8:00 0.9438 0.8414 0.6926 0.9560 0.6538

p =

8:00–9:00 0.5487 0.7068 0.3518 0.7493 0.8911

Time
Ciołkowskiego Sulika Antoniukowska Świętokrzyska Wierzbowa Sikorskiego

p =

7:00–8:00 0.9896 0.7858 0.9619 0.6001 0.7108 0.7183

p =

8:00–9:00 0.9325 0.2265 0.5402 0.9273 0.8104 0.7092
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The lack of significant differences shows that traffic intensity stabilized on a similar and
stable level regardless the day of a week. The explanation for a lack of distinct differences
even when they reached 12% may be high fluctuations in traffic flow that can be observed
in shorter time intervals. This also indicates that in further analyses measurements could
be carried out on any of those days.

4.2. Hourly Traffic Volume Fluctuations Within Peak Hours in Everyday Conditions

It is believed that effective VMSs should redirect traffic flows from crowded directions
to less crowded alternatives. Before the artificial values of TTI were set one-hour traffic
flow variations in the period between 7:00–8:00 and 8:00–9:00 were checked to avoid
biased conclusions arising from natural traffic fluctuations. For this purpose, traffic flow
was analyzed in 15-min intervals (Figure 5) on the basis of peak hour factors (PHF) k15
(Figure 6) and average traffic volumes (Qavg). The peak hour factor compares the traffic
volume during the busiest 15 min of the peak hour with the total volume during the peak
hour. It indicates how consistent traffic volume is during the peak hour.
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Figure 6. Peak hour factor (a) main routes (b) alternative routes.

Visible irregularity in main (Kopernika and Antoniukowska streets) and alternative
routes (Ciołkowskiego and Antoniukowska streets) correlated with higher upstream traffic
and is validated by k15 values. A large discrepancy of PHF values (Figure 6) along with
increasing and decreasing trend in traffic volumes in peak hours indicate the randomness of
the irregularity phenomena rather than its regularity caused by TTI information displayed
on the VMS. This also confirms that everyday traffic volumes are subjected to some natural
fluctuations which in most cases are statistically insignificant though (Table 3).
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Table 3. ANOVA results for main and alternative routes.

Main Routes

Wiosenna Baranowicka Sopoćki Antoniukowska Kopernika

Time 7:00–
8:00

8:00–
9:00 7:00–8:00 8:00–

9:00
7:00–
8:00 8:00–9:00 7:00–

8:00
8:00–
9:00

7:00–
8:00

8:00–
9:00

Q avg
(veh/15 min) 137 133 84 71 129 106 153 150 193 158

SD 14.3 22.8 15.7 5.1 14.4 18.2 45.6 24.7 21.7 11.7

F = 0.2025 4.4008 7.6645 0.0245 24.3532

p = 0.6570 0.0545 0.0151 0.8776 0.0001

Alternative Routes

Ciołkowskiego Sulika Antoniukowska Świętokrzyska Wierzbowa Sikorskiego

Time 7.00–
8.00

8.00–
9.00

7.00–
8.00

8.00–
9.00

7.00–
8.00

8.00–
9.00

7.00–
8.00

8.00–
9.00

7.00–
8.00

8.00–
9.00

7.00–
8.00

8.00–
9.00

Q avg
(veh/15 min) 223 182 103 82 205 156 98 88 65 57 74 64

SD 46.6 18.8 13.9 3.3 65.8 29.7 21.2 20.7 14.5 10.5 12.9 7.4

F = 7.7931 18.0642 3.8143 0.9874 1.4523 5.2518

p = 0.0106 0.0008 0.0711 0.3388 0.2481 0.0318

4.3. Determining the Significance of Traffic Intensities Changes Caused by Variations of TTI
Displayed on the VMS

Information on traffic flow intensity variations caused by artificially elongated travel
time displayed on the VMS boards present similar trends to those found during everyday
operation of the VMSs. In the case of main routes (Figure 7), in the first hour traffic intensity
volumes show smooth upward trends which in the second hour change into downward
ones. In the case of alternative routes (Figure 8), the pattern of traffic flow variations are in
line with those achieved in everyday operations.
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To determine the significance of changes of traffic volumes as a result of artificial
time extension, the ANOVA analyses was applied. The first step of the analysis contained
a comparison of traffic intensities in the first hour of morning rush with different TTI
displayed. Then the same procedure was applied for the second hour of morning rush with
adequate travel times. Finally, the comparison included traffic flow differences recorded
in two consecutive rush hours. The results (Appendix A) show no significant differences
between traffic flows either in the first or the second rush hour, regardless of the TTI
value. In the group of main routes, the only significant difference was gained in Kopernika
route—TTI extended up to 200% and 300% of the initial state brought significant difference
between traffic flow intensity in the first and second hour. Box plots represent those
changes graphically (Figure 9). Even though the traffic intensities decreased, the reason for
that was not diversion of traffic flow into the alternative Sikorskiego route—in that case the
changes remain insignificant. It results from Figures 7 and 8 that along with the increase in
the traffic intensity in the first hour on Kopernika str, the intensity increases similarly on
Sikorskiego str. After the intensity reaches its peak in the third quarter of the first hour, it
decreases in both cases. Within alternative routes the differences in traffic flows showed
a significant level with the TTI values elongated to 10 min and 14 min (Ciołkowskiego),
yet further extension of TTI did not cause such influence. In the case of Sulika, route
traffic intensities differed significantly when the TTI was elongated up to 300%. In the
case of Ciolkowskiego and Sulika alternative routes, higher local speed limit constituted
around 30% of the route length. Hence, it could be expected that this facet should be
additional motivation to reroute for drivers facing deteriorated conditions on the main
routes. However, the results did not confirm that, and no significant differences in traffic
flows changes were stated on those routes. Admittedly, on Ciolkowskiego route we stated
a significant difference in the changed traffic intensity, but it is not supported by relevant
changes to the main direction (Wiosenna str) so it cannot be the result of the information
given of the VMS.
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Considering achieved ANOVA analyses results, two observations are symptomatic
and essential in terms of VMS impact on drivers travel route choice. The first one shows
that significant difference for the Sulika route was also stated in phase “0”. This result
seems to be random because the significant difference between the first and second hour at
phase “0” becomes insignificant for TTI elongated up to 100%, becoming significant again
for TTI elongated to 300%. The second revelation is that significant differences are related
with the quite intensive traffic flow decreases in the second rush hour, and the decreasing
traffic is a natural process evolving from daily traffic flow changes. The results of this study
contradict Benson’s [32] and Zhong-Rens et al. [33] findings. Benson found that drivers
respond well to simple and reliable information on VMS, while Zhong-Ren stated that 66%
of drivers changed their route and their behaviour was correlated with the frequency that
a driver encounters an arterial VMS.

The authors’ observations suggest that recorded traffic fluctuations are the result of
natural traffic intensity fluctuations in traffic flow rather than changes caused by the impact
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of VMS information. This conclusion is also supported by the data presented in Figure 7. If
elongated TTI would effectively influence drivers’ route choice decisions, then we should
observe the decrease of traffic intensity in the first hour along with increase intensity on the
alternative route (i.e., Kopernika–Sikorskiego intersection). However, as it can be seen, this
does not happen. Traffic intensity increases smoothly to reach its maximum in the third
quarter (7:30–7:45) after which it decreases. This trend is equally present in Kopernika
(Figure 7) and Sikorskiego routes (Figure 8).

The lack of drivers’ response to the displayed TTI values in everyday conditions
cannot be explained by a short display time (it is the case for the longest exposure of TTI
in everyday conditions) because in this study each elongated TTI value was displayed
for 2 h. A possible explanation for that behavior can be sought in the fact that drivers
have no knowledge about the route of the alternative direction (the alternative route is
not displayed on the VMS board). Another justification could be that drivers have limited
confidence in the information provided, but that should be additionally confirmed in an
extended questionnaire survey.

5. Conclusions

Several investigations testing drivers attitudes toward VMS placed on motorways
have been conducted so far, but many of them were based on simulator surveys. This paper
is based on in situ surveys and focused on the effect of travel time information provided
on VMSs on drivers’ route choice in the urban area of a middle-size city. The achieved
outcomes are in contradiction to earlier research findings and showed a lack of drivers’
response to the information displayed on the VMSs, regardless of the length of expected
travel time. Drivers did not divert, even with the time elongated up to 200% or 300% of the
initial state.

The significant changes observed in traffic flow intensities between consecutive morn-
ing rush hours resulted from natural fluctuations in daily traffic, not from expected delays
on a given direction. Hence, the directing role of VMS investigated in this paper is very
questionable, and the use of VMS providing only simple information about expected travel
time is insufficient—drivers seem to ignore such a message. The reason for that may also
lie in limited drivers’ knowledge about the route of alternative directions. Better route
change could be achieved from boards displaying travel time information together with
a graphical display of the alternative route. However, recognition of drivers’ behavior
in this scope could be additionally confirmed through an extended questionnaire study.
Similarly, possible use of mobile applications and drivers’ preferences and attitudes toward
traffic information conveyed through VMSs and their propensity to divert under certain
situations could be verified.
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Appendix A

Table A1. ANOVA results for hourly traffic fluctuations (elongated TTI).

Main Routes

Wiosenna Baranowicka Kopernika Sopoćki Antoniukowska

7:00–8:00 F = p = F = p = F = p = F = p = F = p =
0.2730 0.8436 0.4078 0.7502 0.0857 0.9665 0.0216 0.9989 0.0017 0.9999

8:00–9:00 0.2769 0.8409 0.3715 0.7750 1.9592 0.1740 0.1305 0.9688 0.6113 0.6608
F = p = F = p = F = p = F = p = F = p =

Phase “0” 0.9095 0.3770 2.4998 0.1649 2.2171 0.1870 2.6608 0.1596 0.0023 9629
10 min 4.566 0.0764 0.5571 0.4836 4.3022 0.0755
14 min 0.3780 0.5612 2.0486 0.2023 15.4229 0.0077
21 min 0.1667 0.6972 1.1357 0.3275 10.4000 0.0180
6 min 4.2852 0.0838 0.3921 0.5542
8 min 2.5366 0.1623 0.0008 0.9772
12 min 1.1348 0.3277 0.3032 0.6017
16 min 5.7907 0.0528 0.1376 0.7233

Alternative Routes

Ciołkowskiego Sulika Sikorskiego Antoniukowska Świętokrzyska Wierzbowa

7:00–8:00 F = p = F = p = F = p = F = p = F = p = F = p =
0.0161 0.9970 0.1021 0.9572 0.0411 0.9883 0.2608 0.8984 0.0944 0.9827 0.0771 0.9881

8:00–9:00 0.3290 0.8044 1.043 0.4085 1.0112 0.4215 0.4264 0.7872 0.3752 0.8227 0.6594 0.6295
F = p = F = p = F = p = F = p = F = p = F = p =

Phase “0” 1.8797 0.2194 7.0617 0.0376 0.2155 0.6588 0.8198 0.4001 0.0806 0.7860 0.6457 0.4522
10 min 8.8113 0.0250 5.4777 0.0578 3.0636 0.1306
14 min 6.3200 0.0456 5.2086 0.0626 0.0048 0.9465
21 min 1.5796 0.2552 7.7327 0.0319 1.5455 0.2601
6 min 3.7376 0.1013 0.0924 0.7713 1.7444 0.2347
8 min 2.2369 0.1853 0.1609 0.7021 5.2224 0.0623
12 min 1.5087 0.2653 0.4622 0.5219 5.1200 0.0643
16 min 2.7145 0.1505 0.2329 0.6464 4.1136 0.0888
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