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Abstract 
In this research we carried out a field experiment in which RP data was collected in order to investigate: the influence of pre-trip information on departure time choice, and compliance with en-route information advice, among others. We introduced the concept of feedback and our main objective is to examine the effect of this feedback information on drivers’ choices. Findings show that in this experiment, drivers with feedback had no significantly better outcomes choosing departure time but feedback does have the potential to increase drivers’ compliance rate with information advice.
1. INTRODUCTION
The problems caused by congestion have been addressed by traffic engineers through the use of computing and communications technologies during last decades. Many kinds of systems belonging to what became known as Intelligent Transport Systems (ITS) have been increasingly deployed in many cities in some European countries, as well as US and Japan, particularly during the 1980s and 1990s. 
Traveler Information Systems are one of the components of ITS designed with the purpose of collecting, processing, and providing information to travelers (traffic information to drivers and transit information to transit users) that will make them aware of changes in travel conditions, allowing them to make more informed decisions that will ideally lead to a more efficient distribution of modes, departure times, and routes, and therefore to a reduction in traffic congestion, which is the ultimate goal of traffic engineers.

There is a classification according to the two principal stages in which traffic information is provided: (1) Pre-trip travel information and (2) En-route driver information. Among en-route systems, in-vehicle navigation systems are capable of giving drivers turn-by-turn instructions, either visually (detailed maps), or audibly, guiding them from the input origin to the input destination through the route with least mileage or time. Along the way, the system can warn drivers about congested roads and unexpected traffic incidents utilizing VICS technology. VICS stands for Vehicle Information and Communication System, this innovative system initiated operation since April 1995 in Tokyo area (CRDBBRI, 2002) enabling drivers to receive real-time road traffic information about congestion and regulations. This information is edited and processed by a Vehicle Information and Communication System Center, and shown on the navigation screen in different levels using either text or graphical forms (See Figure 1.1). Japan is well ahead of other regions (i.e. U.S. and Europe) regarding development and use of route guidance systems, with service areas covering the whole country and an accumulated number of VICS units in the market that has reached 9.1 million in parallel with 14.5 million car navigation devices by the end of the fiscal year 2003 (Makoto, 2004).
+++insert Figure 1 around here +++

We believe there is a need to continue investigating whether and how drivers respond to traffic information, especially using a methodology that involves a natural setting with actual vehicles. This paper focuses on the context of repetitive trips to the same destination (commuting trips from home to school or work), in which drivers’ behavior may be mainly limited to choosing a departure time for the journey and then, choosing a path between the origin and the destination.
One aspect of the departure time choice which is necessary to investigate, is the commuters’ switching decisions on daily departure time in response to experienced congestion and arrival times to their destinations. Commuters are supposed to behave searching for an acceptable departure time that will make them reach their goals.
As for route switching, it is believed that en-route information systems, such as VICS, help drivers to avoid congestion and choose better routes (routes with less travel time) by diverting from the congested links in the network. However, if en-route information advice (i.e. the suggested route) does not meet the driver’s preferences or the advice is incorrect, drivers are very likely to ignore the information and the system becomes ineffective. Mehndiratta et al. (2000) also says there are many people holding fatalistic attitudes about traffic and are skeptical about the ability of information to improve their travel experience. Reviewing the literature, we concluded there is a need to investigate the factors influencing drivers’ compliance with en-route information. 
In this paper the concept of feedback is used. This feedback refers to a table summarizing the trip outcomes (e.g. travel time, arrival time, etc) of a group of drivers, that is given at the end of the journey to the same group of drivers, so they can use it as a reference information to make next day trip’s decisions.
The main objective of this research is to investigate the effect of this feedback information on departure time choice and on the compliance rate with the en-route information advice in a real environment. Regarding departure time choice this feedback is considered a sort of pre-trip departure time reference information. The mentioned en-route information is comprised of VICS information complemented with predictions of travel times.
The paper has been divided into five main sections. In section 2, we extend further the panorama about ATIS by making a review of some studies conducted on issues related with these systems and their influence on driving behavior. Section 3 explains the methodology used in this research followed by section 4 which serves to present the findings of the analyses conducted and brief discussions of the results. Finally, section 6 offers conclusions of our research.

2. REVIEW OF LITERATURE
2.1 ATIS
For ATIS to fulfill its commitment it is imperative that the provided information is first acquired and then used, meaning that an adjustment in travel decisions should be made based on the travel information received. Consequently, it becomes necessary to study the travelers’ decision-making process related to accessing travel information and the influence of the information on traveler choice behavior. In this order of ideas, customer demand for ATIS traffic services can be based on four factors according to Lappin (2000): (1) Characteristics of the traveler, (2) Individual trip characteristics, (3) Regional traffic context, and (4) Characteristics of ATIS services. These same factors are found to influence the traveler response to the information.
Another relevant study is done by Targa et al. (2003) who devised a conceptual model (depicted in Figure 2) with three major stages in making repetitive travel decisions: (1) Information technology access/ownership, (2) Dynamic travel information acquisition, and (3) Change in traveler behavior. The results from the San Francisco area behavioral survey with 1000 respondents, which served as base for this study, show that 96% of respondents had access to at least one information device, 66% of all respondents received travel information and just 33% actually changed their routine travel decisions.
+++insert Figure 2 around here +++

2.1 Driving behavior
Regarding driving behavior, Adler & McNally (1994) described it as the decision-making process characterized by three phases, pre-trip planning, en-route assessment and adjustment, and post-trip evaluation. During post-trip evaluation, drivers update their knowledge pertaining to the travel system based on information gathered from the trip just completed and compare it with prior experiences. This updated perception will influence the pre-trip planning decisions for future trips.
When focusing on commute trips which are repetitive trips to the same destination (either work or school), the decision-making process is reduced to consider only two choices: departure time and route.

2.2.1 Departure time choice
Commuters usually like to have a safety margin to protect themselves against lateness at work; thus, they think in advance of arriving at their offices some time earlier; this is referred as Preferred Arrival Time (PAT) by Mahmassani & Liu (1999), among others, and it is found to be an important determinant of commuter behavior dynamics.

McFadden & Talvitie (1977) analyzed the trip timing decisions for travel to work by automobiles. They used the data from the Urban Travel Demand Forecasting Project (UTDFP) to estimate the parameters of a simple empirical model for the probabilities of drivers rescheduling their trips. The study used the utility maximization principles and multinomial logit model. The variables for the model were arrival time to work, official work start time, on-vehicle time. The model may be viewed as expressing the subject's internal tradeoff of time ‘wasted’ through arriving earlier than necessary, versus the increased travel time in the peak and the probability of arriving late.

Another relevant study was done by Small (1982), who modeled arrival times of car commuters in the San Francisco Bay Area. He studied the scheduling of trips at the individual level. The sample consisted of 527 auto commuters in the Bay Area. A number of socioeconomic and transportation variables, such as family status, occupation, mode of transportation, and work hour flexibility, were used. The results indicated that people were willing to shift their schedules by one or two minutes earlier if they saved some travel time.

2.2.2 Route choice
Jan et al. (1999) reported on the use of GPS data to understand route choice. Their data set was from 216 drivers over one-week period. They concluded that the path chosen on a trip most often differs considerably from the shortest path across the network and also that travelers habitually follow the same path for the same trip. Navigation and en-route information systems are then expected not just to expand drivers’ route knowledge, but to make them aware of unbalances on the roads in order for them to divert route; thus, wasted mileage and time is reduced.
Hato et al. (1995) conducted an SP survey among 852 company employees working in Tokyo to evaluate the influence of past information (expected travel time and intended route before departure based on drivers’ prior experience with the routes involved), present information (congestion encountered in route) and future information (advised travel time and length of congestion) on drivers’ route choice behavior. This hypothetic model is shown for better understanding in Figure 3. Results from this study gave evidence that the intended route had an inertia effect on route choice after the provision of information.
+++insert Figure 3 around here +++

To summarize the factors influencing route diversion under traffic information, we refer Peeta & Yu (2003) and Kim & Chon (2005) and classify these factors in five main categories: (1) Driver Attributes; (2) Route Attributes; (3) Situational Factors; (4) Information; (5) Prior Experience.
An interesting hypothesis was examined by Fujii & Kitamura (2000) who investigated the effects of information acquisition and driving experience using two concepts: information dominance and experience dominance. Experience dominance states that the influence of generic information weakens as the driver gains more driving experience, while information dominance implies that information effects becomes larger as the driver uses more information. 

Regarding the subject of compliance with the information, a web-based experiment was conducted to find the factors affecting driver compliance. As a result, the variables: ‘confidence in alternate route’ and ‘travel times savings’ were proven statistically significant. Srinivasan & Mahmassani (2000) proposed that observed route choices in the presence of ATIS are a consequence of two underlying behavioral mechanisms: compliance and inertia. The influence of these mechanisms on route choice behavior was modeled using a driving simulator. Increased compliance propensity was seen with increased trip time savings and lower switching costs. However, the compliance propensity decreases with inaccurate information. Finally, Chen & Jovanis (2003), using a driving simulator as well, found that the driver’s experience with the system on a particular day affects driver compliance more than the experience on a particular location for several times.
3. RESEARCH METHODOLOGY
3.1 Collection of data
Most studies reviewed in the previous section are based on data collected by SP/RP surveys or route choice simulators. As Jackson (1994) did, we believe there is a need for experimentation which studies driver behavior in the presence of traffic information in as natural a setting as possible, over a period of time and, using real drivers. That is the reason why we decided to collect data through a field experiment. We also collected data in other ways to complement the data from the field experiment as described below:
1. Before Experiment Questionnaire: Drivers participating in the field experiment filled this questionnaire before the experiment began. The purpose of this questionnaire was to collect data about the drivers’ characteristics (e.g. socio-demographics, regular usage of traffic information, opinion about traffic information, etc) to complement the data collected in both the field experiment and the travel diary survey for the analyses. 
2. Travel Diary Survey: Each day of the experiment, drivers had to travel in the morning, from their own homes to the gathering place. They were asked to fill a daily questionnaire about their departure time and route switching decisions along with other data such as whether they checked pre-trip and en-route traffic information, congestion condition on the route, etc. This data was used to develop a departure time switching model in order to bring some light about which factors affect drivers’ switching behavior.
The field experiment was carried out on December 2005, from Monday 19th to Thursday 22nd. It basically consisted in simulating the morning commuting trip to Saitama University so that we could observe how drivers responded to traffic information provision when they commuted to their destination.
The same course, which takes between 25 and 45 minutes, depending on traffic conditions, was driven daily for 4 days in a row. The objectives of each day were the same, but drivers could change their choices of either departure time or route according to their experience running the course, or the advice provided by the traffic information.
Drivers for the experiment were recruited through a popular employment information website in Japan. The elevated cost that implies hiring drivers with their cars for the experiment did not allow us to count with such a big number of subjects to analyze, the sample size was rather small. Once we finished the recruiting stage, all participant drivers were divided into two main groups of study, one corresponding to Departure Time Choice and the other corresponding to Route Choice as can be seen in Table 1 and Table 2.
+++insert Table1 and Table 2 around here +++
As shown in Figure 4, the road network on which these drivers ran was controlled by fixing an origin point and also by restricting it to the use of only six alternative routes of approximately equal length. Among the roads comprising the network, there was only one which can be considered a highway due to its width, consisting of three lanes per direction, whereas the rest of the roads mostly have one lane per direction. Four CheckPoints (CP) were established; these represent the intersections where group II drivers were allowed to switch between alternative routes.
+++insert Figure 4 around here +++

3.1.1 Experiment’s Flow for Group I: Departure Time

We began our experiment with the assumption that drivers’ pre-trip departure time decision is based on the previous day experience (Jou, 2001). Based on the reviewed literature, we can say that the probability that a traveler will switch departure time the next time he makes the same journey increases with the difference between actual and preferred arrival times. Preferred arrival time is the time a person wishes to arrive at his destination, for instance someone usually likes to get 5 or 10 minutes before his work start time.
Applying this concept to the case of driving commuters in our experiment, we established two main goals for them: Reaching the destination the closest possible to their preferred arrival time and trying to shorten travel time. These goals were represented by a SCORE defined as follows:
+++insert Equation 1, 2,3 and 4 around here +++

Where i represents each driver and d represents each day of the experiment. Thus, drivers were told to minimize the SCORE as much as possible. The variable MinutesEarlier represents the amount of minutes each driver usually likes to arrive to their office or school before his work or class start time; 8:30 am was set as the work start time for this experiment.
Route assignment remained fixed for all four days of the experiment and drivers were not provided with en-route information about traffic conditions. The only way they had to accomplish the established goals was by switching departure time each day, trying to make an appropriate choice. 
Each day, after all drivers arrived at the destination, the data on actual departure and arrival times were collected to calculate the Score for each driver and then a summary table of the day’s outcomes was prepared. This summary table is what we call Feedback Type 1 or Departure Time Reference Information and it was distributed among drivers from sub-group I–A only. This feedback sheet looked like the Table 3.
+++insert Table 3 around here +++

The feedback sheet was organized by route and by ascending order of preferred arrival time in order for drivers to find relevant information for them in an easier way. The idea behind the feedback was that it would help drivers to choose an appropriate departure time for the following day that would allow them to achieve the goal of minimizing their own Score by referring departure times of those drivers who have a similar preferred arrival time and got fewer score on the same routes.

3.1.2 Experiment’s Flow for Group II: Route
All drivers included in this group had almost the same departure time from the origin point (around 7:50 am each morning) and they also had two main goals: Shortening travel time and reaching the destination before 8:30 am. For this group, preferred arrival time is not taken into account because they can not choose departure time. The only way these drivers have to accomplish the established goals is by switching between alternative routes.
After departure and before reaching each of the CheckPoints, drivers could consult two types of traffic information: the one provided by VICS, and travel time predictions for all different routes. These travel times were calculated by a forecasting team located at the University, using the information about congestion provided by VICS and estimating delaying times for each route.

During the four days of the experiment, all drivers from Group II were accompanied by a Co-Driver who was in charge of giving them the forecasted travel times for all alternative routes before reaching each CheckPoint and recording all necessary data.
Each day after all drivers arrived at the destination, the data recorded by co-drivers were collected to prepare a summary table called Feedback Type 2. This table showed all drivers’ averaged travel times and accumulated rate of compliance with information advice sorted by ascending travel times. It was distributed among drivers from sub-group II–A only, before they began to run the course each day.
When the driver followed the direction which included the route that according to the predictions had the shortest travel time, it was accounted as the driver complied with the information advice in this CP. In order to calculate the rate of compliance we used the following equation.
+++insert Equation 5 around here +++

An example of the Feedback Sheet Type 2, which was distributed prior the first day of the experiment, showing basically an idea of expected results, can be seen below in Table 4.
+++insert Table 4 around here +++

The idea behind the feedback was to make drivers know whether those drivers complying with the information advice at higher rates were getting better outcomes (i.e. shorter travel times) and if so, this would strengthen their trust in the system and encourage them to comply more next time they ran the course (see Figure 5).
+++insert Figure 5 around here +++

3.2 Analysis Methods

3.2.1 Logistic Regression

The data obtained from the travel diary questionnaire was used to analyze the decision of switching departure time from one day to the next. The dependent variable in this case is a dichotomous one, hence; we used logistic regression to estimate a binary logit model. Despite we are dealing with a repeated observations issue since we took data from each driver in three occasions (the travel diary recorded 4 days, but we cannot observe the dependant variable in the first day), the possible effect of heterogeneity was ignored as it was done by Bunch et al. (1993) because in a small number of repeated observations from each individual the properties of parameters estimates themselves do not rely on the strict independence assumption and since we do not counted with so many subjects, the benefits of using a much larger pool of data more than overweighed this concern.

The probability of a particular outcome in the logit model theory is represented by the following expression (cumulative logistic distribution function):
+++insert Equation 6 around here +++

Where X represents a regressor for subject i, and β represents its parameter.

If Pi, the probability of the outcome Y=1, is given by (6), then (1 - Pi) is the probability of the outcome Y=0, and Pi /(1 - Pi) is simply the odds ratio in favor of outcome Y=1; the ratio of the probability that outcome Y=1 will happen to the probability that it will not happen:
+++insert Equation 7 and 8 around here +++

Equation (8) is obtained by taking natural log of (7). L, the log of the odds ratio which is not only linear in X, but also linear in the parameters. L is called the logit, and hence the name logit model.
3.2.1 Linear Mixed Models
We used the results form the field experiment to examine the effect of feedback on drivers’ behavior. We considered that a simpler analysis using a two by two table in a randomized experiment (showing the dichotomous variables feedback/compliance and feedback/change in departure time) would not be adequate, since the subjects in the groups are not homogenous and there are other factors affecting their choices besides the existence of feedback, therefore; it was better to develop a model that will take into account the effect of several variables at the same time. The model to choose for the analysis had to deal with the repeated measures issue because the subjects in the field experiment were surveyed over time in repeated occasions. 
When we have repeated measures; a change in reliability shows up as different correlations between measurements. The Linear Mixed Models procedure provides the flexibility of modeling not only the means of the data but the covariance matrix as well. It expands the general linear model, so the data are permitted to exhibit correlated and non-constant variability. The term mixed refers either to the fact that we are modeling a mixture of means and covariances, or (same thing) to the fact the model consists of a mixture of random and fixed effects. The fixed effects model the mean of the dependent variable. The random effects model the covariance structure of the dependent variable
The dependent variable should be quantitative whereas independent variables can be both categorical (known as factors) and quantitative (known also as covariates). Subjects and repeated variables may be of any type.
The mixed model generalizes the standard linear model as follows:
+++insert Equation 9 around here +++

In this expression, y represents a vector of observed data, β is an unknown vector of fixed-effects parameters with known design matrix of independent variables x, γ is an unknown vector of random-effects parameters with known design matrix z, and ε is an unknown random error vector whose elements are no longer required to be independent and homogeneous.
To further develop this notion of variance modeling, assume that γ and ε are Gaussian random variables that are uncorrelated and have expectations zero and variances G and R, respectively. The variance of y is thus 
+++insert Equation 10 around here +++

We can model the variance of the data, y, by specifying the structure of z, G, and R. The model matrix z is set up in the same fashion as x, the model matrix for the fixed-effects parameters. For G and R, we must select some covariance structure.
By appropriately defining the model matrices x and z, as well as the covariance structure matrices G and R, we can perform numerous mixed model analyses. The covariance structure specifies the relationship between the levels of the repeated effects. Possible covariance structures include: Unstructured, Compound Symmetry, Compound Symmetry: Heterogenous, Diagonal, Scaled Identity, etc.
4. FINDINGS AND DISCUSSION

4.1 Departure time switching behavior
The travel diary questionnaire gave us a pool of data from the 36 drivers in both experimental groups, about the journey drivers made from their own homes to the gathering places and we use it to analyze departure time switching behavior.
The purpose of estimating a logit model, which dependant variable is the decision of switching departure time, was to explore this choice in order to find out factors affecting it. We explicitly asked drivers to declare whether they changed their departure time intentionally, therefore we did not have to guess how much difference (in time) there should be in order to consider it an actual switch in departure time. This type of decision would be considered in the pre-trip stage and we started our analysis with the premise that pre-trip decisions are mainly based on the previous day experience and hence, independent of current network conditions (Jhal et al., 1998).
In Tables 5 and 6, the variables used to explain the departure time switching choice are presented. We used stepwise methods to find the best fit for the data. A critical aspect of using the stepwise logistic regression is the selection of the alpha levels. Seven runs of the SPSS logistic regression procedure were executed to check the effect of the alpha levels on both stepwise approaches (i.e. forward and backward). Results are summarized in Table 7 from which we can see that the best fit for the data was obtained when we used all variables in the model because this estimation had the lowest -2 Log Likelihood value, the highest Chi-Square value, and the highest percentage of hit.
+++insert Table 5, Table 6 and Table7 around here +++

Table 8 shows us the estimated ‘best’ model. Significant variables at the 5% level were day and risk attitude. Whether a driver had an intended route before departing, presence of congestion on previous day and gender were found to be significant at the 10% level. Day represents the experience that a driver acquired through each day of the experiment; its parameter is negative, which means that as drivers acquired experience in their trips they were finding more adequate departure time choices and this reduced switching along the days. Drivers who decided a route before departing were more likely to switch departure time; when a driver decides on a route is because he knows it somehow, including usual traffic conditions on the route, this enables drivers to switch departure time with more confidence. When congestion was found on the way the previous day, drivers were more likely to switch the next day. Female subjects were found to be more likely to switch departure time than males. Finally, drivers with a risk seeking attitude were more likely to switch departure time as would be expected.
+++insert Table 8 around here +++

4.2 Departure time considering the provision of feedback
The analysis done in this part aims at finding out whether the provision of feedback information had any effect in helping drivers make better departure time choices in order to minimize their own ‘Score’ (already explained in section 3.1.1).
Figure 6 shows that drivers were minimizing their score values with the days as expected. In the first day, those who had feedback for reference obtained in average a higher score than drivers who had no feedback, this maybe explained because the feedback for the first day consisted of only two values that resulted from two trips we made some days before the experiment, rendering it not as useful as the feedback given during next days. For the three following days of the experiment, drivers who were given feedback had smaller score values than drivers who had no feedback, and there seems to be an increasing tendency along the days. However, when we conducted an analysis of variance to test whether the difference in outcomes obtained by drivers with and without feedback is significant, results showed no evidence to assert this. We think that if we had run the experiment for more days, without taking into account the results from the first day (which resulted a bit odd), perhaps we could have been able to find a significant effect from the feedback.
+++insert Figure 6 around here +++

4.3 Compliance with the en-route information advice
We focused the analysis of route choice from the viewpoint of compliance with the en-route information advice; this is whether drivers follow the route suggested by the en-route information systems or follow their own preferences or experience in order to choose their routes instead.
We are mainly interested in examining the effect that the feedback information had on drivers. Consequently, we turned our attention to individual drivers to measure the rate of compliance of each one. For this purpose we used the expression given in Equation 5. 
Figure 7 shows that drivers who had feedback appeared to have higher rates of compliance compared with drivers who had no feedback. There are several factors involved in the analysis of compliance and we were also interested in investigating which of these factors affected the drivers’ rate of compliance during our experiment. Thus, we had to model the collected data. A linear mixed model including joint data from drivers with feedback and without feedback was estimated having as dependant variable the rate of compliance. In Tables 9 and 10, the variables used to explain the drivers’ rate of compliance are presented.
+++insert Figure 7 around here +++

+++insert Table 9 and Table 10 around here +++

Four different covariance structures (i.e. ID, CS, Diagonal and CSH) were tested to fit the data. Besides AIC and BIC values, the likelihood ratio test statistic was used to look for the best fit (see Table 11). Comparisons and tests indicated that the ID matrix constituted the best fit for the data. Once the ideal matrix to model the data was determined, we proceeded with a backward selection procedure of variables to find an even better fit. The resultant model (-2LL=27.649, AIC=29.649, BIC=31.499) is shown in Table 12.
+++insert Table 11 and Table 12 around here +++

Taking a look at the estimated model and the sign of the parameters we can say that the provided feedback influenced significantly in drivers in order to comply with the information. We can also notice that the inaccuracy level of the predicted travel times had an influence on drivers (although at 10% level of significance). Drivers receiving less inaccurate information tended to comply more. Another identified factors affecting driver’s rate of compliance are: Whether drivers had access to VICS, the percentage of advice suggesting a turn and finally the years of having driver license (i.e. years of driving experience). Regarding familiarity with the network, most drivers participating in this experiment were not familiar with the area and even though this could influence on drivers to pay more attention to the information rather than on their experience, this variable in the model appeared to be not significant.
5. CONCLUSIONS

This research provides an empirical study on drivers’ behavior under traffic information and provision of feedback during a field experiment. Our focus was given especially to the effect of pre-trip departure time reference information in the form of feedback on the departure time choice and the effect of feedback on drivers’ compliance with the en-route information advice. Due to the small sample size we obtained, results from our analyses must be considered with prudence, but still some of them can help us to corroborate results from other investigators obtained through the use of different methodologies and others could lead us to a better understanding of drivers’ behavior under traffic information.
5.1 About departure time choice
3. The factors found to affect on drivers’ switching departure time from one day to another were: Daily experience, as drivers acquired experience in making the journey, they were found to be less likely to switch departure time choices; Selection of a route before departure, when drivers decided upon a specific route to follow before departing they were more likely to switch departure time; Gender, female drivers were more prone to switch departure time; Risk Attitude, drivers who like to seek risk were found to be more inclined to switch departure time; Traffic Condition on previous day, when drivers encountered congestion on the road the previous day, they were more likely to switch departure time the next day; Arrival Time on previous day, drivers tended to switch more departure time when they arrived too early to the destination on previous day.

4. In the study, drivers who were provided feedback (departure time reference information) had slightly better outcomes choosing departure time compared with drivers who were not provided feedback, but this small difference was not found significant.

5. The accomplishment of trying to minimize either travel time or the difference between their preferred and actual travel time for drivers in our experiment, depended more on their own acquired experience day by day than on the information provided in the feedback.

5.2 About compliance with en-route information
6. The factors found to affect on drivers’ compliance with the en-route information advice were: Provision of feedback, drivers who had feedback as a reference showed a higher rate of compliance compared with drivers who did not have the feedback; Accuracy of the information provided, drivers who received less inaccurate information tended to comply more; Accessibility to information about routes’ traffic condition, drivers who had access to corroborate whether the shortest advised route was congested or not through VICS were more likely to comply; Percentage of advices suggesting turning, the more the information advised to turn the less drivers were willing to comply; Driving experience, drivers who had more years of having driving license were found to comply more with the information.

7. Feedback had the potential to increase the compliance rate with the en-route information advice in drivers but only when it was accompanied with good information accuracy, otherwise could rather make this rate to decline.
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Table 1: Study Group I: Drivers switching Departure Time (N=20)
	SUB-Groups of Study
	I - A
	I - B

	
	With Feedback
	No Feedback

	No. of drivers
	11
	9

	No. of times driving the course
	4

	Trip Purpose
	Commuting to School for the first times

	Trip's Time of Day
	Morning Peak

	Goal for drivers
	Get to destination the closest possible to  preferred arrival time and make  the trip in the shortest possible time

	Departure Time Choice
	Free Choice

	Departure Time Reference Information
	Provided
	Not provided

	Source of DTR Information
	Feedback Sheet
	-

	Type of Information
	Historical (from previous day)
	-

	Route Choice
	Fixed


Table 2: Study Group II: Drivers switching Route (N=16)
	SUB-Groups of Study
	II - A
	II - B

	
	With Feedback
	No Feedback

	No. of drivers
	7
	9

	No. of times driving the course
	4

	Trip Purpose
	Commuting to School for the first times

	Trip's Time of Day
	Morning Peak

	Goal for drivers
	Make  the trip in the shortest possible time and get to destination before 8:30 am

	Departure Time Choice
	Fixed (Near 7:50 am)

	Route Choice
	Free among a constrained network of 6 routes

	No. of Checkpoints (CP) per route
	2 or 3

	En-Route Information provided at CP
	Roads' congestion  condition and forecasted travel time

	Source of guidance info at CP
	VICS (Level 3) and Forecasting Team at Saitama University respectively

	Type of guidance info at CP
	Current, Descriptive


Table3: Feedback Sheet Type 1 summarizing outcomes of the second day of the experiment
	Driver ID
	Route
	Actual Departure Time
	Actual Arrival Time
	Preferred Arrival Time
	Travel Time
	Penalty
	SCORE

	
	
	A
	B
	C
	D=B-C
	E=|C-B|
	F=D+E

	3
	R3
	7:43:05
	8:20:14
	8:25:00
	0:37:09
	0:04:46
	0:41:55

	4
	R3
	7:38:03
	8:11:00
	8:25:00
	0:32:57
	0:14:00
	0:46:57

	5
	R3
	7:44:48
	8:22:22
	8:25:00
	0:37:34
	0:02:38
	0:40:12

	14
	R3
	7:38:33
	8:18:00
	8:25:00
	0:39:27
	0:07:00
	0:46:27

	1
	R3
	7:44:44
	8:22:50
	8:20:00
	0:38:06
	0:02:50
	0:40:56

	15
	R3
	7:41:22
	8:17:00
	8:20:00
	0:35:38
	0:03:00
	0:38:38

	16
	R3
	7:43:09
	8:21:00
	8:20:00
	0:37:51
	0:01:00
	0:38:51

	2
	R3
	7:40:16
	8:17:01
	8:15:00
	0:36:45
	0:02:01
	0:38:46

	6
	R3
	7:38:07
	8:17:18
	8:15:00
	0:39:11
	0:02:18
	0:41:29

	18
	R3
	7:38:20
	8:17:00
	8:15:00
	0:38:40
	0:02:00
	0:40:40

	19
	R4
	7:51:30
	8:31:30
	8:27:00
	0:40:00
	0:04:30
	0:44:30

	11
	R4
	7:44:52
	8:20:48
	8:25:00
	0:35:56
	0:04:12
	0:40:08

	12
	R4
	7:50:00
	8:28:45
	8:25:00
	0:38:45
	0:03:45
	0:42:30

	23
	R4
	7:51:25
	8:31:45
	8:25:00
	0:40:20
	0:06:45
	0:47:05

	22
	R4
	7:41:26
	8:19:00
	8:25:00
	0:37:34
	0:06:00
	0:43:34

	7
	R4
	7:43:02
	8:18:45
	8:20:00
	0:35:43
	0:01:15
	0:36:58

	8
	R4
	7:38:16
	8:11:33
	8:20:00
	0:33:17
	0:08:27
	0:41:44

	10
	R4
	7:40:14
	8:13:40
	8:20:00
	0:33:26
	0:06:20
	0:39:46

	20
	R4
	7:39:43
	8:14:30
	8:20:00
	0:34:47
	0:05:30
	0:40:17

	21
	R4
	7:38:00
	8:15:00
	8:20:00
	0:37:00
	0:05:00
	0:42:00


Table 4: Feedback Sheet Type 2 given to drivers before the first day of the experiment
	Driver ID
	Accumulated Rate of Compliance
	Average Travel Time
	Ranking

	 
	%
	(min)
	 

	1
	100%
	0:28:00
	1

	2
	100%
	0:28:00
	2

	3
	100%
	0:28:00
	3

	4
	100%
	0:28:00
	4

	5
	75%
	0:30:00
	5

	6
	75%
	0:30:00
	6

	7
	75%
	0:30:00
	7

	8
	75%
	0:30:00
	8

	9
	50%
	0:33:00
	9

	10
	50%
	0:33:00
	10

	11
	50%
	0:33:00
	11

	12
	50%
	0:33:00
	12

	13
	25%
	0:35:00
	13

	14
	25%
	0:35:00
	14

	15
	25%
	0:35:00
	15

	16
	25%
	0:35:00
	16


Table 5: Summary of explanatory categorical variables and their coding for binary logit model
	Variable
	n
	Categories
	Frequency
	Coding

	Actual arrival time on previous day
	96
	Exactly on preferred time
	13
	 

	(DIFFARR)
	 
	less than 10 min earlier than preferred time
	42
	(1)

	 
	 
	10 or more min earlier than preferred time
	15
	(2)

	 
	 
	Few minutes after preferred time
	16
	(3)

	 
	 
	Few minutes before due time
	7
	(4)

	 
	 
	After due time
	3
	(5)

	Encounter congestion on the way the
	96
	No
	74
	 

	previous day (CONPD)
	 
	Yes
	22
	(1)

	Had an Intended route before
	96
	No
	38
	 

	departing (ROUTE)
	 
	Yes
	58
	(1)

	Consulted traffic information before
	96
	No
	81
	 

	departing (CPRTI)
	 
	Yes
	15
	(1)

	Ran an errand on the way before
	96
	No
	72
	 

	getting to gathering place (ERRAND)
	 
	Yes
	24
	(1)

	Frequency of traveling to the Minami-
	96
	Once or more a week
	3
	 

	Urawa area
	 
	Around once a month
	18
	(1)

	(FAM)
	 
	Rarely
	57
	(2)

	 
	 
	Never
	18
	(3)

	Risk Attitude
	96
	Risk Averse
	69
	 

	(RISK)
	 
	Risk Seeking
	27
	(1)

	Has had commuting experience before
	96
	No
	17
	 

	(COMM)
	 
	Yes
	79
	(1)

	Education
	96
	High School or Technical
	45
	 

	(EDU)
	 
	University
	45
	(1)

	 
	 
	Graduate School
	6
	(2)

	Gender
	96
	Male
	64
	 

	(GENDER)
	 
	Female
	32
	(1)


Table 6: Summary of explanatory quantitative variables for binary logit model
	Variable
	n
	Min
	Max
	Mean
	Std. Dev.

	Average Travel Time (ATT)
	96
	5.50
	116.25
	41.91
	26.16

	Minutes earlier than due time driver likes to arrive (MPAT)
	96
	0.00
	55.00
	13.14
	12.17

	Age (AGE)
	96
	21.00
	51.00
	33.00
	9.09

	Years of having driver license (LICEN)
	96
	1.25
	30.25
	12.11
	8.60


Table 7: Summary of statistics for different alpha values and stepwise approaches
	
	All Variables
	Forward α = 0.10
	Forward α = 0.15
	Forward α = 0.20
	Backward α = 0.10
	Backward α = 0.15
	Backward α = 0.20

	# of Variables 
	14
	5
	7
	7
	6
	7
	7

	χ2
	43.986
	24.031
	38.513
	38.513
	36.284
	38.567
	38.567

	Df
	22
	4
	11
	11
	10
	11
	11

	Significance of χ2
	0.004
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	-2LL
	88.931
	108.886
	94.405
	94.405
	96.633
	94.351
	94.351

	Nagelkerke R2
	0.490
	0.295
	0.441
	0.441
	0.420
	0.441
	0.441

	% of Hit
	80.20
	67.70
	72.90
	72.90
	79.20
	75.00
	75.00


Table 8: Best binary logit model for departure time switching choice
	Variable
	B
	S.E.
	Wald
	df
	Sig.

	DAY**
	-1.142
	0.401
	8.117
	1
	0.004

	ATT
	0.004
	0.031
	0.016
	1
	0.899

	MPAT
	0.002
	0.033
	0.003
	1
	0.959

	DIFARR
	 
	 
	7.021
	5
	0.219

	DIFARR(1)
	-1.031
	0.884
	1.359
	1
	0.244

	DIFARR(2)
	0.036
	1.254
	0.001
	1
	0.977

	DIFARR(3)
	-2.576
	1.096
	5.520
	1
	0.019

	DIFARR(4)
	-0.652
	1.317
	0.245
	1
	0.621

	DIFARR(5)
	-1.209
	3.161
	0.146
	1
	0.702

	ERRAND(1)
	-0.794
	0.778
	1.043
	1
	0.307

	ROUTE(1)*
	1.585
	0.814
	3.790
	1
	0.052

	CPRTI(1)
	-1.487
	1.145
	1.687
	1
	0.194

	CONPD(1)*
	1.658
	0.896
	3.427
	1
	0.064

	GEN(1)*
	1.468
	0.832
	3.114
	1
	0.078

	AGE
	-0.001
	0.060
	0.000
	1
	0.985

	EDU
	 
	 
	1.146
	2
	0.564

	EDU(1)
	-0.851
	0.810
	1.103
	1
	0.294

	EDU(2)
	-0.438
	1.806
	0.059
	1
	0.808

	LICEN
	0.031
	0.071
	0.189
	1
	0.664

	COMM(1)
	0.500
	0.874
	0.327
	1
	0.568

	FAM
	 
	 
	1.732
	3
	0.630

	FAM(1)
	-0.570
	1.631
	0.122
	1
	0.727

	FAM(2)
	-0.970
	2.002
	0.235
	1
	0.628

	FAM(3)
	0.172
	2.293
	0.006
	1
	0.940

	RISK(1)**
	1.918
	0.968
	3.924
	1
	0.048

	Constant
	23.125
	8.569
	7.282
	1
	0.007


Table 9: Summary of explanatory quantitative variables for linear mixed model
	Variable
	n
	Min
	Max
	Mean
	Std. Dev.

	Rate of advise suggesting a turn
	64
	0.00   
	   1.00 
	  0.63 
	    0.32 

	Rate of advise suggesting the highway route
	64
	0.00
	   1.00 
	  0.35 
	    0.41 

	Age
	64
	21.00 
	 48.00 
	29.25 
	    7.24 

	Years of having driver license
	64
	  1.58 
	 30.25 
	  9.67 
	    7.67 


Table 10: Summary of explanatory categorical variables and their coding for linear mixed model
	Variable
	n
	Categories
	Frequency
	Coding

	Provided with Feedback
	64
	No
	36
	(0)

	(FEED)
	 
	Yes
	28
	(1)

	Inaccuracy of forecasted travel time 
	64
	Until 33% inacuracy
	10
	(1)

	Received
	 
	From 34% to 66% inaccuracy
	28
	(2)

	(CATINAC)
	 
	More than 67% inaccuracy
	26
	(3)

	Intended route at departure
	64
	No intended route
	3
	(0)

	(IROUTE)
	 
	Intended route
	61
	(1)

	Experience of a late arrival
	64
	No
	43
	(0)

	(LATE)
	 
	Yes
	21
	(1)

	Access to VICS information
	64
	No
	31
	(0)

	(VICS)
	 
	Yes
	33
	(1)

	Familiarity with the network
	64
	Very familiar
	4
	(1)

	(FAM)
	 
	Somewhat familiar
	28
	(2)

	 
	 
	Not familiar at all
	32
	(3)

	Has had commuting experience
	64
	No
	8
	(0)

	(COMM)
	 
	Yes
	56
	(1)

	Used to check VICS on navigation 
	64
	No
	44
	(0)

	Equipment (VICS)
	 
	Yes
	20
	(1)

	Education
	60
	High School or Technician
	36
	(1)

	(EDU)
	 
	University
	24
	(2)

	Gender
	64
	Female
	16
	(0)

	(GENDER)
	 
	Male
	48
	(1)

	Risk Attitude
	64
	Risk Averse
	44
	(0)

	(RISK)
	 
	Risk Seeking
	20
	(1)


Table 11:1 Summary of statistics for different covariance matrices
	Type of Covariance Matrix -->
	Identity
	CS
	Diagonal
	CSH

	# of Variables in the model
	16
	16
	16
	16

	-2 Restricted Log Likelihood
	43.043
	40.602
	41.954
	37.356

	Akaike's Information Criterion (AIC)
	45.043
	44.602
	49.954
	47.356

	Schwarz's Bayesian Criterion (BIC)
	46.757
	48.029
	56.808
	55.924

	# of Parameters in the Model
	20
	21
	23
	24

	Difference in -2LL (with Id matrix)
	 
	2.442
	1.090
	5.687

	Difference in parameters (with Id matrix)
	 
	1
	3
	4

	p-value of Likelihood Ratio Test
	 
	0.118
	0.780
	0.224

	Conclusion from test
	 
	Use ID
	Use ID
	Use ID


Table 12: Best linear mixed model for drivers’ rate of compliance with information advice
	(a) Type III Tests of Fixed Effects
	
	(b) Estimates
	
	
	
	
	

	Source
	df1
	df2
	F
	Sig.
	Parameter
	Estimate
	S.E.
	df
	t
	Sig.

	Intercept
	1
	47
	17.879
	0.000
	Intercept
	1.805
	0.392
	47
	4.607
	0.000

	FEED**
	1
	47
	13.868
	0.001
	[FEED=0]**
	-0.388
	0.104
	47
	-3.724
	0.001

	CATINAC*
	2
	47
	2.569
	0.087
	[FEED=1]
	0.000
	0.000
	 
	 
	 

	VICS**
	1
	47
	4.848
	0.033
	[CATINAC=1]**
	0.225
	0.106
	47
	2.116
	0.040

	COMM
	1
	47
	1.754
	0.192
	[CATINAC=2]
	-0.002
	0.066
	47
	-0.025
	0.980

	FAM
	2
	47
	2.337
	0.108
	[CATINAC=3]
	0.000
	0.000
	 
	 
	 

	UVICS
	1
	47
	2.666
	0.109
	[VICS=0]**
	-0.150
	0.068
	47
	-2.202
	0.033

	TURN**
	1
	47
	6.907
	0.012
	[VICS=1]
	0.000
	0.000
	 
	 
	 

	HWY
	1
	47
	2.731
	0.105
	[COMM=0]
	0.250
	0.189
	47
	1.324
	0.192

	AGE
	1
	47
	2.536
	0.118
	[COMM=1]
	0.000
	0.000
	 
	 
	 

	LICEN**
	1
	47
	4.558
	0.038
	[FAM=1]
	-0.065
	0.213
	47
	-0.304
	0.763

	
	
	
	
	
	[FAM=2]
	-0.181
	0.101
	47
	-1.781
	0.081

	
	
	
	
	
	[FAM=3]
	0.000
	0.000
	 
	 
	 

	
	
	
	
	
	[UVICS=0]
	0.146
	0.090
	47
	1.633
	0.109

	
	
	
	
	
	[UVICS=1]
	0.000
	0.000
	 
	 
	 

	
	
	
	
	
	TURN**
	-0.428
	0.163
	47
	-2.628
	0.012

	
	
	
	
	
	HWY
	-0.213
	0.129
	47
	-1.652
	0.105

	
	
	
	
	
	AGE
	-0.031
	0.020
	47
	-1.593
	0.118

	
	
	
	
	
	LICEN**
	0.037
	0.017
	47
	2.135
	0.038


Figure 1: Levels in which VICS information is displayed (Source: ITS Homepage from Ministry of Land, Infrastructure and Transport, http://www.mlit.go.jp/road/ITS/)
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Figure 2: Conceptual model for repetitive travel decisions under information [shown in Targa et al. (2003)].
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Figure 3: Drivers’ route choice behavior before and after receiving information [shown in Hato et al. (1995)]
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Figure 4: Road network used for the experiment
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Figure 5: Framework for drivers’ route choice behavior under traffic information considering compliance, own intention and feedback
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Figure 6: Average ‘Score’ for each day of the experiment
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Figure 7: Average rates of compliance for each day of the experiment
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Drivers with Feedback

Drivers with No Feedback

Day

SCORE (minutes)

48.3733333333

47.0714285714

41.0318181818

41.8922222222

38.0672727273

39.6655555556

37.7390909091

39.3525



Factors in route choice

						GENERAL		EFFORT-RELATED		COMFORT-RELATED		OTHERS

		TRAVELER				age, gender

						income

						education

						household structure

						race

						profession

						length of residence

						# of drivers in family

						# of cars in family

						years having driver license

		ROUTE		ROAD		type of road		travel time		roas surface		speed limits

						width, length		travel cost		waiting time		law enforcement

						# of lanes

						angularity

						intersections

						bridges, slopes

				TRAFFIC		traffic composition		congestion		noise nuisance		direct charges/ toll

						traffic density		access in/ out		lighting		parking along the road

						in traffic flow		# of turns		signposting		safety & prob. of accident

						in counter flow		stop signs		parking at destination		reliability & var. in travel time

						in cross flow		traffic lights

						travel speed		pedestrian

				ENVIRONMENT		aesthetics		crossings				security

						building type		easy pick-up/ drop-off				crowdness

						building density						privacy

						land use along the route

						scenery

		TRIP				trip purpose

						time budget/ pressure

						time of the trip

						# of travelers

						mode used

		CIRCUMSTANCES		(SITUATIONAL)		weather conditions

						day/ night

						accident in route

						emergencies

						road & traffic info





Design of SP Survey

		

		Binary Choice		Customized (Primary) Route 1		Respondent is Familiar with it

						Actual Travel Time & Road Type of respondents' primary route (from CATI survey)

												Traffic Info (available either on R1 or R2, not both)		0.9 of TT on same route		Light & Usual Traffic

														1.0 of TT on same route

														1.1 of TT on same route

				Hypothetical Route 2		Road Type		Mainly Freeway						1.2 of TT on same route		Moderate Traffic		(Causes of Delay: Accident, Maintenance, Stalled Vehicle, Regular Congestion)

								Mainly Surface Street						1.4 of TT on same route		Heavy Traffic

								Combination of Both

						Travel Time		0.9 of normal travel time on R1

								1.0 of normal travel time on R1

								1.1 of normal travel time on R1





Experimental Groups

		

						GROUP I

						Drivers Switching Departure Time

				SUB-Groups of Study		I - A		I - B

						With Feedback		No Feedback

				No. of drivers		11		9

				No. of times driving the course		4		4

				Trip Purpose		Commuting to School for the first times

				Trip's Time of Day		Morning Peak

				Goal for drivers		Get to destination the closests posible to  preferred arrival time and make  the trip in the shortest possible time

				Departure Time Choice		Free Choice

				Departure Time Reference Information		Provided		Not provided

				Source of DTR Information		Feedback Sheet		-

				Type of Information		Historical (from previous day)		-

				Route Choice		Fixed (R3 & R4)

						GROUP II

						Drivers Switching Route

				SUB-Groups of Study		II - A		II - B

						With Feedback		No Feedback

				No. of drivers		7		9

				No. of times driving the course		4		4

				Trip Purpose		Commuting to School for the first times

				Trip's Time of Day		Morning Peak

				Goal for drivers		Make  the trip in the shortest possible tim and get to destination before 8:30 am

				Departure Time Choice		Fixed (Near 7:50 am)

				Route Choice		Free among a constrained network of 6 routes

				No. of Checkpoints (CP) per route		2 or 3

				En-Route Information provided at CP		Roads' congestion  condition and forecasted travel time

				Source of guidance info at CP		VICS (Level 3) and Forecasting Team at Saitama University respectively

				Type of guidance info at CP		Current, Descriptive





Feed-Compl

				DAY		FEEDBACK		NO FEEDBACK

				1st		95.2857142857		66.7777777778

				2nd		66.8571428571		65

				3rd		71.5714285714		40.7777777778

				4th		57.2857142857		68.5555555556





Feed-Compl

		0		0

		0		0

		0		0
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FEEDBACK

NO FEEDBACK

Day

Rate of Compliance (%)



Feed-Score

				DAY		Drivers with Feedback		Drivers with No Feedback

				1st		48.3733333333		47.0714285714

				2nd		41.0318181818		41.8922222222

				3rd		38.0672727273		39.6655555556

				4th		37.7390909091		39.3525

																						DESCRIPTIVES		n		Mean		Std. Dev.		Std. Error

																						Score for drivers with No Feedback		33		41.768		5.687		0.990

																						Score for drivers with Feedback		42		40.966		5.485		0.846

																						Total		75		41.319		5.551		0.641

																						ANOVA		Sum of Squares		df		Mean Square		F		Sig.

																						Between Groups		11.877		1		11.877		0.382		0.538

																						Within Groups		2268.446		73		31.075

																						Total		2280.323		74

																						Test of Homogeneity of Variances				df1		df2		Sig.

																						Levene Statistic		0.102		1		73		0.750





Feed-Score

		0		0

		0		0

		0		0

		0		0



Drivers with Feedback

Drivers with No Feedback

Day

SCORE (minutes)



Feed-TT-Penal

				DAY		Drivers with Feedback		Drivers with No Feedback		Drivers with Feedback		Drivers with No Feedback

				1st		40.0666666667		39.7857142857		8.3066666667		7.2857142857

				2nd		36.2554545455		37.92		4.7754545455		3.9722222222

				3rd		32.2709090909		31.8711111111		5.7936363636		7.7933333333

				4th		34.0118181818		34.3525		3.7263636364		5
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Drivers with Feedback

Drivers with No Feedback
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Travel Time (min)



Inacc-Day
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Drivers with Feedback

Drivers with No Feedback

Day

Penalty (min)



Rt & Comp Dist

						Innacuracy levels of forecasted travel time

						Until 33% inacuracy in TT		From 34% to 66% inaccuracy in TT		More than 67% inaccuracy in TT

		Day		1st Day		6		7		3		16

				2nd Day		2		0		14		16

				3rd Day		2		9		5		16

				4th Day		0		12		4		16

						10		28		26





Rt & Comp Dist

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Until 33% inacuracy in TT

From 34% to 66% inaccuracy in TT

More than 67% inaccuracy in TT

% of drivers receiving the forecasted travel times



NetMap

		

						Route 1		Route 2		Route 3		Route 4		Route 5		Route 6						Link 1		Link 2		Link 3		Link 4		Link 5		Link 6		Link 7		Link 8		Link 9		Link 10		Link 11

				CP1		17		7		8		11		13		8		64				64		32		32		24		8		15		21		29		18		17		35

				CP2		17		7		8		0		0		0		32

				CP3		0		0		0		11		13		8		32				12.8		6.4		6.4		4.8		1.6		3		4.2		5.8		3.6		3.4		7

				CP4		0		7		8		11		13		0		39				12.75		6.5		6.5		4.75		1.75		3		4.25		5.75		3.75		3.5		7

						34		21		24		33		39		16		167				25.5		13		13		9.5		3.5		6		8.5		11.5		7.5		7		14

								Route Advised		NO		YES						Comp

						CP1		1		9		15		24				60.42%

								2		10		13		23

								3		0		1		1

								5		3		13		16				81.25%

										22		42		64

						CP2		1		3		5		8				62.50%

								2		10		11		21				50.00%

								3		2		1		3

										15		17		32

						CP3		4		3		10		13				85.19%

								5		1		13		14

								6		1		4		5				80.00%

										5		27		32

						CP4		2		6		7		13				61.54%

								3		0		2		2				84.62%

								4		4		9		13

								5		2		9		11

										12		27		39
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Group I

		

						Compliance with Advice

						Not Compliance		Compliance

		Relation between intended and adviced direction		Intended & Advised Directions are the same		6		95		101

				Intended & Advised Directions are different		48		12		60

				Driver has no intended route		0		6		6

						54		113		167

						Intended & Advised Directions are the same		Intended & Advised Directions are different		Driver has no intended route

				1st Day		31		11		3		45

				2nd Day		31		15		1		47

				3rd Day		21		17		0		38

				4th Day		18		17		2		37

						101		60		6		167





Group I

		0		0

		0		0

		0		0



Not Compliance

Compliance

% of Drivers



Group II

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Intended & Advised Directions are the same

Intended & Advised Directions are different

Driver has no intended route

% of Drivers



Joint Graphs

		Gender

						Frequency

		Valid		Male		11

				Female		9

				Total		20

		Education

						Frequency

		Valid		Highschool or Technical		6

				University		10

				Graduate School		2

				Total		18

		Missing		System		2

		Total				20

		Commuting Experience

						Frequency

		Valid		Has not had commuting experience		5

				Has had commuting experience		15

				Total		20

		Frequency of making a journey between home and Minami Urawa St. area

						Frequency

		Valid		Once or more a week		1

				Once a month		3

				Rarely		12

				Never		4

				Total		20

		Familiarity with Experimental Network

						Frequency

		Valid		Very Familiar		1

				Driven around but not familiar yet		11

				First Time		8

				Total		20

		Frequency of checking Pre-trip Traffic Information

						Frequency

		Valid		Very Frecuently		2

				Sometimes		11

				Rarely		3

				Never		4

				Total		20

		Perception of Traffic Information

						Frequency

		Valid		VeryTrustable		2

				Trustable Enough		11

				Neutral		6

				Not trustable enough		1

				Total		20

		Risk Attitude

						Frequency

		Valid		Risk Averse		15

				Risk Seeking		5

				Total		20

		Drove as usual during the experiment

						Frequency

		Valid		As usual		17

				Somehow as usual		2

				Somehow not as usual		1

				Total		20

		Driver feeling of being able to find the appropiate DT or route if experiment continued

						Frequency

		Valid		Surely finds it		6

				Perhaps finds it		8

				Can't Say		5

				Surely doesn't find it		1

				Total		20

		Descriptive Statistics

				N		Minimum		Maximum		Mean		Std. Deviation

		Group I

		Age		20		22.00		51.00		34.55		9.76

		Years of having Driver License		20		1.25		27.92		12.87		8.94

		Group II

		Age		16		21.00		48.00		29.25		7.42

		Years of having Driver License		16		1.58		30.25		9.67		7.86
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Pre-Trip Info in TV, Radio, Internet
Group I (n=20)
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Group I (n=20)



		Gender

						Frequency

		Valid		Male		12

				Female		4

				Total		16

		Education

						Frequency

		Valid		Highschool or Technical		9

				University		6

				Total		15

		Missing		System		1

		Total				16

		Commuting Experience

						Frequency

		Valid		Has not had commuting experience		2

				Has had commuting experience		14

				Total		16

		Frequency of making a journey between home and Minami Urawa St. area

						Frequency

		Valid		Once a month		3

				Rarely		11

				Never		2

				Total		16

		Familiarity with Experimental Network

						Frequency

		Valid		Very Familiar		1

				Driven around but not familiar yet		7

				First Time		8

				Total		16

		Frequency of checking the road map on the navigation equipment

						Frequency

		Valid		Very Frecuently		8

				Sometimes		7

				Rarely		1

				Total		16

		Frequency of using the navigation system's route guidance

						Frequency

		Valid		Very Frecuently		7

				Sometimes		8

				Rarely		1

				Total		16

		Frequency of checking VICS on the navigation equipment

						Frequency

		Valid		Very Frecuently		2

				Sometimes		3

				Rarely		4

				Never		7

				Total		16

		Perception of Traffic Information

						Frequency

		Valid		Trustable Enough		6

				Neutral		7

				Not trustable enough		3

				Total		16

		Risk Attitude

						Frequency

		Valid		Risk Averse		11

				Risk Seeking		5

				Total		16

		Drove as usual during the experiment

						Frequency

		Valid		As usual		13

				Somehow as usual		2

				Not as usual		1

				Total		16

		Driver feeling of being able to find the appropiate DT or route if experiment continued

						Frequency

		Valid		Surely finds it		4

				Perhaps finds it		7

				Can't Say		3

				Perhaps doesn't find it		2

				Total		16
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Road Network Map in Navigator
Group II (n=16)
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Route Guidance in Navigator
Group II (n=16)
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VICS in Navigator
Group II (n=16)
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Road Network Map in Navigator
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Route Guidance in Navigator
Group II (n=16)
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Pre-Trip Info in TV, Radio, Internet
Group I (n=20)
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		Driver feeling of being able to find the appropiate DT or route if experiment continued * Feedback Crosstabulation

		Count

						Feedback				Total

						No		Yes

		Driver feeling of being able to find the appropiate DT or route if experiment continued		Surely finds it		3		3		6

				Perhaps finds it		3		5		8

				Can't Say		2		3		5

				Surely doesn't find it		1		0		1

		Total				9		11		20

		Driver feeling of being able to find the appropiate DT or route if experiment continued * Feedback Crosstabulation

		Count

						Feedback				Total

						No		Yes

		Driver feeling of being able to find the appropiate DT or route if experiment continued		Surely finds it		3		1		4

				Perhaps finds it		3		4		7

				Can't Say		1		2		3

				Perhaps doesn't find it		2		0		2

		Total				9		7		16
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				Categorical Variables Codings												Descriptive Statistics														Variables in the Equation

				Variable		n		Categories		Frequency		Coding				Variable		n		Min		Max		Mean		Std. Dev.						B		S.E.		Wald		df		Sig.		Exp(B)

				Actual arrival time on previous day		96		Exactly on preferred time		13						Average Travel Time (ATT)		96		5.50		116.25		41.91		26.16				DAY		-1.142		0.401		8.117		1		0.004		0.319

				(DIFFARR)				less than 10 min earlier than preferred time		42		(1)				Minutes earlier than due time driver likes to arrive (MPAT)		96		0.00		55.00		13.14		12.17				ATT		0.004		0.031		0.016		1		0.899		1.004

								10 or more min earlier than preferred time		15		(2)				Age (AGE)		96		21.00		51.00		33.00		9.09				MPAT		0.002		0.033		0.003		1		0.959		1.002

								Few minutes after preferred time		16		(3)				Years of having driver license (LICEN)		96		1.25		30.25		12.11		8.60				DIFARR						7.021		5		0.219

								Few minutes before due time		7		(4)																		DIFARR(1)		-1.031		0.884		1.359		1		0.244		0.357

								After due time		3		(5)																		DIFARR(2)		0.036		1.254		0.001		1		0.977		1.036

				Frequency of traveling to the Minami-Urawa area		96		Once or more a week		3																				DIFARR(3)		-2.576		1.096		5.520		1		0.019		0.076

				(FAM)				Around once a month		18		(1)																		DIFARR(4)		-0.652		1.317		0.245		1		0.621		0.521

								Rarely		57		(2)																		DIFARR(5)		-1.209		3.161		0.146		1		0.702		0.299

								Never		18		(3)																		ERRAND(1)		-0.794		0.778		1.043		1		0.307		0.452

				Education		96		Highschool or Technical		45																				ROUTE(1)		1.585		0.814		3.790		1		0.052		4.879

				(EDU)				University		45		(1)																		CPRTI(1)		-1.487		1.145		1.687		1		0.194		0.226

								Graduate School		6		(2)																		CONPD(1)		1.658		0.896		3.427		1		0.064		5.247

				Ran an errand on the way before getting to gatherin place		96		No		72																				GEN(1)		1.468		0.832		3.114		1		0.078		4.341

				(ERRAND)				Yes		24		(1)																		AGE		-0.001		0.060		0.000		1		0.985		0.999

				Imagined the route to use before departing		96		No		38																				EDU						1.146		2		0.564

				(ROUTE)				Yes		58		(1)																		EDU(1)		-0.851		0.810		1.103		1		0.294		0.427

				Consulted traffic information before departing		96		No		81																				EDU(2)		-0.438		1.806		0.059		1		0.808		0.645

				(CPRTI)				Yes		15		(1)																		LICEN		0.031		0.071		0.189		1		0.664		1.031

				Risk Attitude		96		Risk Averse		69																				COMM(1)		0.500		0.874		0.327		1		0.568		1.648

				(RISK)				Risk Seeking		27		(1)																		FAM						1.732		3		0.630

				Has had commuting experience before		96		No		17																				FAM(1)		-0.570		1.631		0.122		1		0.727		0.566

				(COMM)				Yes		79		(1)																		FAM(2)		-0.970		2.002		0.235		1		0.628		0.379

				Gender		96		Male		64																				FAM(3)		0.172		2.293		0.006		1		0.940		1.188

				(GENDER)				Female		32		(1)																		RISK(1)		1.918		0.968		3.924		1		0.048		6.805

				Encounter congestion on the way the previous day		96		No		74																				Constant		23.125		8.569		7.282		1		0.007		11037169425.852

				(CONPD)				Yes		22		(1)





		

				Difference in minutes between Preferred and Actual arrival * Switched departure time with respect to previous day Crosstabulation

				Count

								Switched departure time with respect to previous day				Total

								Didn't Switch DT		Switched DT

				Difference in minutes between Preferred and Actual arrival		Exactly on preferred time		6		7		13

						Less than 10 min earlier than preferred time		27		15		42

						10 or more min earlier than preferred time		3		12		15

						Few minutes after preferred time		10		6		16

						Few minutes before due time		3		4		7

						After due time		1		2		3

				Total				50		46		96

				Congestion on the way the previous day * Switched departure time with respect to previous day Crosstabulation

				Count

								Switched departure time with respect to previous day				Total

								Didn't Switch DT		Switched DT

				Congestion on the way the previous day		No		43		31		74

						Yes		7		15		22

				Total				50		46		96
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