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This study investigated the relationship between
gender, spatial anxiety, and CNS operational
performance. 600 study participants performed a
route-locating task on a car navigation system (CNS)
and self-reported their competence to adapt to
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spatial anxiety using the Spatial Anxiety Scale. The
study found gender predicted operational performance:
female participants needed more time to perform the
designated navigation task than male participants
CNS interface design predicted CNS operational
performance ; and participants competence to adapt
to spatial anxiety did not predict CNS operational
performance. The study’ s results provide
manufacturers and marketers with reliable information
regarding at whom they should target their CNS
products and whether manufacturers should develop
interfaces that fit small-display CNSs based on
gender. Study findings also play an important role in
determining CNS adoption for drivers.

genders ; spatial anxiety ; CNS operational
performance ; Rasch model.
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The Effects of Gender Differences on Spatial Anxiety and Usability of
On-Board Car Navigation Systems - 2D vs. 3D Interface
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Abstract

This project integrated the user interface of automotive on-board navigation systems with
gender, to analyze whether gender differences, space anxiety or 2D (2 dimensional) vs.
3D (3 dimensional) display affect the operational performance of an on-board car
navigation system (CNS). 600 study participants performed a route-locating task on a car



navigation system and self-reported their competence to adapt to spatial anxiety using the
Spatial Anxiety Scale. The project found gender predicted operational performance:
female participants needed more time to perform the designated navigation task than male
participants; CNS interface design predicted CNS operational performance; and
participants’ competence to adapt to spatial anxiety did not predict CNS operational
performance. The study’s results provide manufacturers and marketers with reliable
information regarding at whom they should target their CNS products and whether
manufacturers should develop interfaces that fit small-display CNSs based on gender.
Study findings also play an important role in determining CNS adoption for drivers.

Keywords: on-board unit; 3D display; genders; spatial anxiety; CNS operational
performance; Rasch model.
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In Thanksgiving 2010, the AAA (the American Automobile Association, Inc.)
estimated that some 32 million Americans would travel by car at least 50 miles from
home. A navigation system offering real-time traffic reporting or having voice-guided
direction is at the top one of consumers’ 10 favorite car accessory features, and can mean
the difference between arriving at the destination refreshed and longing for home before
reaching the freeway (Kelsey, 2011). In 2010, approximately 48.3 million portable
navigation device units and 9.8 million car navigation system (CNS) on-board units
(OBUs) were shipped worldwide. It is predicted that the global demand for portable
navigation units will increase between 2011 to 2015 at a compounded annual growth rate
of 10.7%, mainly in China (YANO Research, 2011). Although traffic congestion is
valuable referential information for drivers, and influences their route choices (Dia, 2002;
Yin, Lam and leda, 2004), it greatly increases the amount of information presented to
drivers and thus may add to their workload (Uang and Hwang, 2002). In Japan, the
National Police Agency investigated reasons for car accidents in 1999 and concluded that
navigation system usage gave rise to safety concerns. Green (2001) therefore proposes the
fifteen-second rule, the maximum time recommended for drivers to complete
navigation-related tasks involving visual displays and manual controls in a moving car,
since driver inattention is one of the most common causes of traffic crashes, as
demonstrated by statistical data (Chittaro and Marco, 2004). As well as improving the
display technology, a good CNS interface should decrease the possibility of driver
distraction and increase drivers’ ability to rapidly understand the information shown on
the small CNS display (Lin and Chien, 2010). Since drivers’ behavior is largely
influenced by the presence of information about route selection, it is important to analyze
and evaluate the human interface of an in-vehicle information system from the point of
view of driver safety (Daimon and Kawashima, 1996). Research on the usage of



in-vehicle navigation systems needs to be carried out to examine if it affects driver
performance and highway safety (Uang and Hwang, 2002; Dalton et al., 2012).
According to Mick and Fournier (1998), only a minuscule amount of research has
devoted to investigating consumer behavior after technology has been acquired.

Complex usage logic or the incomprehensible behavior of a system interface
diminish self-efficacy and tend to create a sense of user incompetence (Jarvenpaa, Lang
and Tuunainen, 2005). When interacting with complex menu structures, users may need
to build up a mental representation of the spatial structure of that menu to orient
themselves. The structure and design of menus is a main focus of human computer
interaction research, which primarily concentrates on analyzing users’ menu navigation.
Users can get lost in a menu system, not know where they are, where to go next, and how
to get back to previous navigation routes or known parts in the menu. This especially
applies to menus implemented in small screen devices, presumably because of the
restricted screen space, where users only see parts of the menu they have to navigate
through. Since the small screen of a CNS shows only a few functions, users do not
experience how the menu is structured and how the functions are arranged within the
menu (Ziefle and Bay, 2006). Jarvenpaa et al. (2005) make the following comment in
their study:

As people are using their newly acquired, technology enabled competency to
perform new tasks or try to perform tasks better, they soon experience a new sense of
incompetence. Seemingly simple services turn out to be hard to use and newly gained
efficiencies tend to be limited in scope and actually cause inefficiency at some higher
level. Users explore new device functions or try out new application services with the
expectation of becoming a more competent user, only to be confronted with unexpected
difficulties that leave them feeling less competent than before.

This implies that the newly acquired competence of operating the CNS while driving
can make the user a bad and possibly dangerous driver. It also leaves the user with the
impression that the CNS itself is incompetent, or worse, it makes the user feel
incompetent as they struggle to make effective use of it. Poor design or technical
limitations like small screen size or the tiny input keys of a CNS can render its service
ineffective and make it appear incompetent.

In successful wayfinding navigation, people first need to orient themselves in space,
that is to say, they need to know where their location is and in which direction they are
heading. They then need to plan a route with an understanding of where the destination is
located. Finally, they execute the planned route to the destination. People access stored
knowledge about the surrounding space, or refer to navigational aids such as maps
(Ishikawa et al., 2007). Map-reading requires spatial ability. High-spatial -ability
individuals are likely to have good map-reading skills. In contrast, low-spatial-ability



individuals are likely to read maps poorly and make less accurate navigational decisions
(Wochlnger and Boehm-Davis, 1995). Various definitions have been offered to describe
spatial ability. Rafi et al. (2005) define spatial ability as spatial cognition, spatial
intelligence, spatial reasoning, and spatial sense. According to Lawton (2010), spatial
abilities refer to the cognitive processes involved in locating targets in space, perceiving
distance and directional relationships, and mentally transforming objects with respect to
their position or orientation in space. Spatial ability is involved in navigational aspects of
the driving task, including route-following and map-reading, and requires a range of
spatial skills, such as recognizing terrain, being aware of one’s direction and orientation,
and comparing the spatial features of the real-world to their representations on
navigational aids. Navigational skill is reported to be influenced by spatial ability,
perceptual speed, and the type of navigational aid (Wochlnger and Boehm-Davis, 1995).

Kozlowski and Bryant (1977) find that accurately pointing to imaging landmarks
was positively associated with a self-reported “sense of direction,” which is related
negatively to spatial anxiety (worry about becoming lost). The experience of
disorientation has long been of interest to psychologists, and has been described as a
source of annoyance, confusion, and frustration, whereas the ability to maintain
environmental orientation has been linked to feelings of personal efficacy or competence
(Lawton, 1994). Schmitz (1997, 1999) investigates the relationships between anxiety,
way-finding behavior, and the acquisition of environmental knowledge in adolescents.
Students who rated themselves as having higher levels of anxiety, conducted wayfinding
in an unfamiliar environment more slowly than less anxious ones. Highly anxious
participants also tended to use a higher proportion of landmarks than route directions in
maps and descriptions of this environment. Girls, in general, scored higher levels of
anxiety, showed less speed in wayfinding, and recalled a higher percentage of landmarks
against route directions compared with boys. These results suggest that spatial anxiety is
not only related to self-reported strategy use but also to real world wayfinding behavior
and to the acquisition of environmental knowledge.

Wayfinding is goal directed navigation in which people must adopt a strategy to find
a target location (Gerber and Kwan, 1994; Saucier and Green, 2002). Women are more
likely to report using a route strategy (e.g. ask for directions about turning right or left at
particular streets or landmarks), whereas men are more likely to report using an
orientation strategy (e.g., ask for directions about whether to go east, west, north, or south)
(Lawton, 1994). In giving directions, men are more abstract and Euclidian, using miles
and north—south—east—west terms, whereas women are more concrete and personal, using
landmarks and left-right terms (Dabbs et al., 1998). Differences in spatial ability between
women and men are considered to be among the most consistent gender differences in
cognitive abilities (Lawton and Morrin, 1999). Moreover, technology products,
engineering designs, and transportation planning have never been designed with gender in



mind (Schintler, 2005). Traditionally, the assumption has been that users or travelers are
relatively homogeneous in their needs, values, preferences, and behaviors. Importantly,
the assumption is becoming increasingly unrealistic and outdated as more women are
using motorized vehicles. About 85% of female drivers in the U.S. are in charge of car
maintenance, and more than a third (34%) of automotive do-it-yourself customers are
female (Babakus and Yavas, 2007). “The Rise of the Sheconomy” shows that the
demographic composition of consumers is changing and female consumers are now a
powerful component (Luscombe, 2010). Effective transportation planning and product
designers need take into account female driving behaviors and guarantee that products
will meet their needs.

This study asked participants recruited in Taiwan to use three popular CNS brands:
Garmin, TomTom, and Mio. Both genders and the three CNSs were manipulated in a 2x3
factorial design to collect operating time and number of screens of route-planning tasks.
Participants were then asked to complete a questionnaire that elicited information
concerning their spatial anxiety. The main research questions addressed in this study were
whether gender difference or participant competence to adapt to spatial anxiety have an
impact on the operational performance of CNSs and whether manufacturers should
develop interfaces that fit small-display CNSs based on gender. Section 2 presents a
literature review related to users’ competence assessment. Section 3 explains the study
methods and experimental design, while Section 4 provides an in-depth description of the
results derived from statistical analysis. The final section summarizes the findings and
includes a discussion of their implications and recommendations for further research.
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The competence of participants in this study referred to the strength of their aptitude to
adapt to spatial anxiety. We employed a cognitive test to assess participants’ current
ability in order to estimate their future performance of a number of activities (Cronbach
and Snow, 1977). Since Spearman proposed classical test theory (CTT) in 1904 (Lubinski,
2004), it has been the main theory underpinning psychological testing, which is used to
measure examinees’ attitude toward or ability to use test items (Novick, 1966). CTT
assumes that every person possesses a true score that reflects the exact value of their
ability or attitude. However, since a person's true score cannot be observed, only an
observed score, which is assumed to equal the true score with some errors, is available.
Moreover, CTT does not provide information regarding the performance of people with
varying levels of ability to use the same item. Additionally, CTT estimates of item
difficulty across samples are inconsistent (Magno, 2009).

Because CTT has item bias (Bond and Fox, 2007), a modern test theory called item
response theory (IRT) was developed (van der Linden and Hambleton, 1997; Embretson



and Reise, 2000). IRT explains the relationship between abilities and data obtained from
questions using mathematical models. The power of IRT models is that they provide
quantitative estimates of both the item difficulty and person’s ability on the same
continuous true interval scale, even for tests comprising dichotomously scored items.
Another advantage of IRT compared to CTT is that the more sophisticated information
provided by IRT enables researchers to improve the assessment reliability. IRT clearly
demonstrates that precision is not uniform across the entire range of test scores.

Rasch (1960) develops the dichotomous Rasch measurement model, which is
frequently considered an IRT model with a one item parameter. Rasch models are built on
two basic concepts: 1) a person with greater ability than another person will have a
greater probability of solving any item in a test; and 2) one item being more difficult than
another item means that, for any person, the probability of solving the second item is
greater. Rasch models are used for analyzing data from assessments that measure items
such as ability, attitude, and personality traits. Rasch models are employed frequently in
psychometrics, the field concerned with the theory and technique of psychological and
educational measurement. Application of Rasch models can also provide information on
how well assessment questions or items measure a specific ability or trait. Rasch models
provide a basis for obtaining the location of a person on a continuum from total scores on
assessments.

In the Rasch model, the probability of a specified response (e.g. right/wrong answer)
is modeled as a function of the person and item parameters. Specifically, in the
dichotomous Rasch model, the probability of a correct response is modeled as a logistic
function of the difference between person ability and item difficulty. In this study, each
participant g had a unique competence, 6, that represented their capability to adapt to
spatial anxiety. Each item i had a difficulty level, /£, that represented the difficulty the
participant had in adapting to the spatial anxiety caused by item i. In the Rasch model,
participants’ competence, 6,, and item difficulty, £, are calibrated on the same scale. If
the participant g’s competence is greater than the difficulty of item i (6,- /4 >0),
then the probability of agreeability is greater than 0.5. If 6, — S, <0, then the probability
of agreeability is less than 0.5. If 6, — B =0, then the probability of agreeability is equal
to 0.5.

The polytomous Rasch model (Andrich 1978; 1979) is a generalization of the
dichotomous model, and successively higher integer scores represent the increasing level
or magnitude of a latent trait (Ostini and Nering, 2006). Under the polytomous Rasch
model, the relative difficulty of the steps within an item is assumed to be constant across
all items in the instrument, and the items are believed to differ only in their location on
the ability scale. The Partial Credit Model (Masters, 1982) has an identical mathematical
structure, but is expressed in a form that allows various thresholds for different items. If
an item has five response choices (e.g. l=strongly disagree, 2=disagree, 3=neutral,



4=agree, S=strongly agree), it is modeled as having four thresholds. Each set of threshold
estimates is unique to the individual item (i.e. threshold k for item i). f, is the
location parameter of the boundary curve between the k th and k+1th response
categories. The probability of a person choosing any category on any item as a function of
the agreeability of participant g (6,) and the endorsement of item i at the given
threshold k (S ) (Wright and Masters, 1982) is as follows:
Pik(eg) _ eXP(Hg - Bi) .
1+exp(6, - By)

Rating scales and Likert scales are popular psychological measurement scales that
depend on human judgment (Nunnally and Bernstein, 1994). Likert scales, which use a
standard set of response options representing the degree of agreement instead of
descriptive terms, do not differ fundamentally from rating scales. Both Likert scales and
rating scales assume that the human observer is capable of quantitative observation and
assigning numbers or objects to reflect the degree of traits or agreement/disagreement
with the statements being measured (Hopkins et al., 1990). The merits of rating scales
include conciseness, time efficiency, scope of application, and ease of use. However, they
are criticized for being too simplistic. First, the raw scores of a rating scale fail to
meaningfully measure objects. Meaningful measurement must be linear in order to enable
the application of arithmetic and linear statistics. However, raw rating scale scores are
ordinal, nonlinear, and sample dependent. Moreover, the nonlinearity of the raw scores,
which tends towards central scores and away from extreme scores, indicates that applying
any linear statistical method will produce systematically distorted results (Wright and
Masters, 1982). To obtain objective and meaningful measurements, raw scores must be
transformed into linear measures to enable subsequent analysis and inference. Second,
without clear and mutually exclusive distinctions, the options provided by the rating
scales can be viewed as linguistic variables. Without clear definitions of the variables,
performing arithmetic on linguistic variables exceeds the capability of traditional binary
crisp logic. The Rasch model was therefore the preferred method of measurement in this
study.
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This study adopted an experimental design to investigate whether gender or the interface
design of CNSs leads to differences in user performance. It then employed the Spatial
Anxiety Scale (see the Appendix) to assess whether study participants’ competence to
adapt to spatial anxiety affected their operational performance with regard to using
different CNS interfaces. A polytomous Rasch model was used to estimate the
participants’ competence to adapt to spatial anxiety using data obtained from their
responses to a questionnaire. The purpose of employing the model was to obtain



measurements from categorical response data. We used WINSTEPS (ver 3.69.1.9)
(Linacre and Wright, 2010), implementing the Rasch model to test the data obtained
following the assessment and to determine whether they fitted the model. The Joint
Maximum Likelihood Estimation (JMLE) method was then iterated to obtain more
precise estimates of participants’ ability, item difficulties, standard errors, and fit statistics
(Baker and Kim, 2004). This section explains how the data were collected.

Because Engstrom et al. (2005) indicate that visual demand leads to reduced speed
and increased lane keeping variation, this study conducted a laboratory experiment to
ensure a safe and undisturbed environment where participants could focus on CNS
operational performance. The test sessions took place in an isolated room at the National
Cheng Kung University in Taiwan. An equal number of participants were randomly
assigned to one of three groups to use one of three popular CNS brands with 4.3-inch
touch panels, namely: Garmin (niivi 2465T), TomTom (Moov S409), and Mio (XL IQ
Routes). Participants took approximately 30 minutes to complete the experiment, with
each participant following specified steps:

1. Orientation session: Each participant attended an orientation session. The objectives
of the investigation, a brief explanation of the CNS, and instructions for operating
the CNS were presented.

2. Task performance: To randomly assign participants to one of the three CNSs,
participants were asked to select a piece of paper from a shuffled pile of papers.
Each paper had the name of one of the three CNS brands on it. After selecting a
piece of paper from the pile, each participant participated in a 5-minute
acclimatization session before executing the actual test tasks. This session provided
participants with a general introduction to CNSs and their basic functionality.
Participants were asked to complete a routing plan, and the operating time and
number of screens of the route-finding result for a designated task were recorded.
Participants were allowed to ask for help only once in the course of conducting the
experiment.

3. Questionnaire: Participants in the experiment were asked to rate the items of the
Spatial Anxiety Scale shown in the Appendix (Lawton, 1994), in order to express
their spatial anxiety level. Each response was measured using a five-level Likert
scale.

The 600 participants recruited for testing CNS usage all participated in the
experiment voluntarily with a small inducement. Both genders were equally represented.
Most participants (87.3%) were in the 18-25 age group, thus, were primarily young. More
than half of participants (57.7%) had experience in using other portable navigation
devices. Further, although all participants had a driver’s license, only 39% had practical
driving experience.



To measure the competence of participants to adapt to spatial anxiety, the
effectiveness of the measurements had to be verified before estimating the parameters. As
regards the issue of meaningful measurement, psychological measurement must be
unidimensional, linear, invariant, and objective (Rasch, 1960; Linacre and Wright, 1994).
A good measurement process allows an ability or latent trait to be estimated individually,
and does not confuse two or more human traits into one measure. This focus on individual
constructs or dimensions is known as unidimensionality. The diagnosis process analyzes
items and participants’ competence based on scoring methods and the response data. The
Rasch model provides a mathematical description of how fundamental measurements
should operate with psychological variables. However, empirical data may not conform to
the strict requirements of fundamental measurement. In Rasch measurement, fit statistics
enable investigators to detect discrepancies between the Rasch model prescriptions and
the data collected in practice (Bond and Fox, 2007). The diagnosis procedures are
followed by an item and person fit analysis.

In this study, the principles used to distinguish persons and items from unexpected
responses were based on those employed by Linacre and Wright (1994) and Bond and
Fox (2007). The acceptable range for the MNSQ value is between 0.75 and 1.3, and the
Zstd value should also be within this range (-2, +2). Person and item fitness values
outside this range are considered unexpected responses. Rasch analysis programs
typically report fit statistics as two chi-square ratios: infit and oufit mean square statistics
(Wright and Masters, 1982), where infit is an information-weighted fit statistic that
focuses on the overall performance of an item or person, that is to say, the
information-weighted average of the squared standardized deviation of an observed
performance from an expected performance; and outfit is an outlier-sensitive fit statistic
that identifies rare events that have occurred unexpectedly.

The analysis of data was conducted in two stages. First, eight spatial anxiety items
were factor analyzed, by factoring the principal components with a Varimax rotation
procedure to identify the underlying dimensions of attributes. The Kaiser-Meyer-Olkin
(KMO) index of 0.886 (p-value<0.000) indicated that the data were likely to factor well
based on correlation and partial correlation, and that the data supported the use of factor
analysis. Further, it suggested that the data might be grouped into a smaller set of
underlying factors. All eight spatial anxiety items met the 0.5 cut-off point and were
included in subsequent analysis. Factor analysis of the eight items resulted in one factor
grouping, which explained 47.698 percent of the anxiety item variance. The factor
loading was greater than 0.6, indicating a good correlation between the anxiety items and
the factor grouping to which they belonged. The relatively high alpha coefficient (0=.842)
indicated that the factor was internally consistent (Wright, 1996).

This study also conducted confirmatory factor analysis (CFA) to test whether the
assumption that items measured the same unidimensional latent construct was true.



According to AMOS 7.0, the CFA model had a discrepancy of 4.241. The discrepancy
divided by degrees of freedom was 1.06. Assuming that this CFA model was correct, the
probability of getting a discrepancy as large as 4.241 was 0.374. The y* value indicated
that the model fitted the collected data ( y° = 4.241, p-value = 0.374, and
1 /degree-of-freedom = 1.06). The GFI (Goodness-of-Fit Index) (Jéreskog and Sérbom,
1989) and AGFI (Adjusted Goodness-of-Fit Index) values were 0.998 and 0.984,
respectively, and the CFI (Comparative Fit Index) (Bentler, 1990), and NFI (Normed Fit
Index) (Bentler and Bonett, 1980) values were 0.999 and 0.997, respectively, all
indicating a good fit. In addition, the RMR (Root Mean Residual) value of 0.008 and the
RMSEA (Root Mean Error of Approximation) value of 0.01 were acceptable. Therefore,
the assumption that items measured the same unidimensional latent construct was

confirmed.

Further, the standardized residual covariances for the CFA and most of the data were
within the range of (-2, +2), and no items violated local independence. The ordered
thresholds indicate that, along increasing levels of the continuum, each response option is
the most likely option to be endorsed. The assumption of unidimensionality, local
dependence, and ordered thresholds in the Rasch model was therefore correct. This meant
that the measurement of participants’ competence to adapt to spatial anxiety was effective;
we could therefore estimate the parameters.

After transforming ordinal raw data into an interval scale using the Rasch model,
item difficulty and participants’ competence to adapt to spatial anxiety were calibrated on
the same scale for subsequent interpretations. In this study, when a study participant
agreed that an item caused spatial anxiety, the negatively-keyed item would represent a
relatively low level of the attribute. Table 2, displaying WINSTEPS summary statistics,
shows that the mean scores for person reliability and item reliability were 0.83 and 0.99,
respectively. Both person reliability and item reliability were interpreted as a measure of
reliability of the psychometric instrument. The widely accepted social science cut-off is
0.70 for an item set. In this study, both infit Zstd and outfit Zstd ranged between £2,
indicating that observational responses fitted the model well (Wright et al., 1994). Thus,
all items could be used to measure the latent construct of participants’ competence to
adapt to spatial anxiety. The competence estimate mean of 0.19 provided the first
indication that the sample found it comparatively easy to adapt to spatial anxiety because
the competence of participants was relatively higher than the item difficulty (0.0).



4. Conclusion

This research had two related objectives. The first was to evaluate driver
navigational performance by means of a CNS route guidance display. The second was to
evaluate the effects of driver differences in spatial anxiety and gender on navigational
performance. These objectives were related because knowledge about the relationship
between gender, spatial anxiety, and operational performance can be applied to improve
the navigational performance of drivers with varying levels of competence.

To understand the relationship between gender, spatial anxiety, and operational
performance, participants self-reported their competence to adapt to spatial anxiety and
performed a route-locating task on a CNS. An experimental design was adopted to test
whether interaction existed between gender group and operational performance using
different CNS interfaces, gender group affected competence to adapt to spatial anxiety,
CNS interface design affected CNS operational performance, and competence to adapt to
spatial anxiety predicted CNS operational performance. The study focused on three
specific outcome variables: (1) the operational number of screens for the designated
route-planning task; (2) the operational time of the task; and (3) self-reported competence
to adapt to spatial anxiety (in categories). We used the Rasch model to estimate the
outcomes and participants’ competence was further grouped to high or low competence.
Four results were recorded: (1) gender difference affected participants’ CNS operational
performance and female participants needed more operational time to perform the
designated navigational task than male participants; (2) gender difference affected
participants’ competence to adapt to spatial anxiety and female participants reported
lower competence to adapt to spatial anxiety than male participants; (3) the interface
design of CNSs affected CNS operational performance; and (4) participants’
competence to adapt to spatial anxiety did not predict the CNS operational performance.

The first result is consistent with studies that have reported that males and females
possess differences in visual and spatial capacity and males perform visual-spatial tasks
significantly faster than females (Maccoby and Jacklin, 1974; Cutmore et al., 2000), and
males perform better in tests of map reading skills (Henrie, Aron, Nelson and Poole,
1997). The first result also demonstrated that males appear to have an advantage in
computer use oriented towards programming and games (Moffat, Hampson and
Hatzipantelis; 1998; Simon, 2001). Men have been reported to be more efficient at
finding destinations (Lawton and Kallai, 2002), and faster than women at locating targets
with the aid of a map and compass in military orienteering tests (Malinowski, 2001).
Males have been found to have higher technical confidence than females of the same age
(Ziefle and Bay, 2006) and more computer experience (Terlecki and Newcombe, 2005).
A user’s gender and technical experience have been reported to play a significant role in
determining the operational performance of a system (Rodger and Pendharkar, 2004).

The second result, namely, gender difference affected participants’ competence to
adapt to spatial anxiety, is in line with studies that have found that women tend to report a
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higher level of anxiety than men when performing tasks such as trying a new shortcut
without the aid of a map or figuring out which way to turn when emerging from a parking
garage (Lawton, 1994; O'Laughlin and Brubaker, 1998). This finding is also consistent
with previously reported higher self-reports of sense-of-direction or spatial confidence by
males and higher reports of spatial anxiety by females in the study conducted by Montello
et al. (1999), and the study carried out by Lawton (1994) that women report a higher level
of anxiety than men in performing way-finding tasks.

The third result, that the interface design of CNSs affected CNS operational
performance, was mainly derived from the designated route-planning task, which was
designed to collect information on how users searched for routes on CNS small displays.
Participants who used Gamin required more operational time than those who used Mio or
TomTom. This result may be explained by the observation that each time Garmin users
created a waypoint, they needed to touch more screens to execute navigation to a
waypoint. The result is in line with the proposition that a wide-but-shallow menu
structure is better than deep links, and that navigation time in the broad structure is
shorter than navigation time in the deep structure (Parush and Yuviler-Gavish, 2004;
Shneiderman and Plaisant, 2004).

The final result, that participants’ competence to adapt to spatial anxiety did not
predict CNS operational performance, suggests participants’ operational performance was
inconsistent with their subjective perception of their competence to adapt to spatial
anxiety. Moreover, and importantly, according to this study, participants with low
competence to adapt to spatial anxiety, therefore, in high need of help from a navigation
system, did not demonstrate difficulty in operating a CNS. The advantage of having a
CNS is that it tells drivers how to get to their destination according to the instructions on
the screen. Drivers with a good sense of direction have been found to show high
competence to adapt to spatial anxiety and to seldom get lost in unfamiliar territory
(Kozlowski and Bryant, 1977). This study suggests that an on-board CNS does not work
more effectively for such drivers than those with a poor sense of direction. Even though a
good sense of direction is clearly advantageous for finding one's way around the
environment. Operating a CNS efficiently does not rely upon a sense of geographic
direction.

The primary limitations of this study are that respondents used traditional
Chinese interfaces and study participants were young people familiar with computer
interfaces and cell phone displays. The idea that boys have greater social expectations and
prepare for more responsibilities in the future than girls is especially widespread among
traditional Chinese people. Based on parental assessment, the prior and present practice of
spatial manipulation has been found to be consistently more frequent in boys than in girls
(Robert and Héroux, 2004). Boys engage in more contact sports activity (some of which
may be spatial in nature) and more "scouting" activity, both of which may be beneficial
for promoting spatial competence (Baenninger and Newcombe, 1989). Culture
differences in values have been shown to have importance consequences for personality
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development (Ahadi, Rothbart, and Ye, 2006). Thus, the ability to generalize the results
to other populations using different languages or of different ages may be limited. Since
smartphones have become exceedingly popular for use as navigation aids and could
replace the dashboard navigation system, future studies should conduct outdoor
experiments with the help of the GPS to collect objective operational performance data,
or investigate whether manufacturers should develop interfaces that fit small-display
smartphone-based vehicle navigation systems based on gender.

I~k p+

AT A EBIE IR A AL R NG T A PR R K
BIED S LA TR IBE ) AR L EEHIMAN R o

RN S )fF‘Je

Ahadi, S. A., Rothbart, M. K. & Ye, R. (2006). Children's temperament in the US and
China: Similarities and differences. European Journal of Personality, 7(5), 359-378.

Andrich, D. (1978). A rating formulation for ordered response categories. Psychometrika,
43(4), 561-573.

Andrich, D. (1979). A model for contingency tables having an ordered response
classification. Biometrics, 35(2), 403-415.

Babakus, E. & Yavas, U. (2008). Does customer sex influence the relationship between
perceived quality and share of wallet? Journal of Business Research, 61(9), 974-981.

Baker, F. B. & Kim, S. H. (2004). Item response theory: Parameter estimation techniques,
CRC.

Bentler, P. M. (1990). Comparative fit indexes in structural models. Psychological
Bulletin, 107(2), 238-246.

Bentler, P. M. & Bonett, D. G. (1980). Significance tests and goodness of fit in the
analysis of covariance structures. Psychological Bulletin, 88(3), 588-606.

Bond, T. G. & Fox, C. M. (2007). Applying the Rasch Model: Fundamental Measurement
in the Human Sciences: Lawrence Erlbaum.

Chittaro L. & De Macro L. (2004). Driver distraction caused by mobile devices: Studying
and reducing safety risks. In Proceedings of the International Workshop on Mobile
Technologies and Health, Benefits and Risks.

CNET Taiwan (2011). Retrieved from
http://taiwan.cnet.com/digilife2011/0,2003033487,20099938-2,00.htm

Cronbach, L. J. & Snow, R. E. (1977). Aptitudes and Instructional Methods: A Handbook
for Research on Interactions: Halsted Press.

Cutmore, T. R. H., Hine, T. J., Maberly, K. J., Langford, N. M. & Hawgood, G. (2000).
Cognitive and gender factors influencing navigation in a virtual environment.
International Journal of Human-Computer Studies, 53(2), 223-249.

Dabbs, J. M., Chang, E. L., Strong, R. A. & Milun, R. (1998). Spatial ability, navigation
strategy, and geographic knowledge among men and women. Evolution and Human
Behavior, 19(2), 89-98.

Daimon, T., & Kawashima, H. (1996). New viewpoints for evaluation of in-vehicle
information systems: applying methods in cognitive engineering. JSAE Review, 17(2),
151-157.

Dalton, P., Agarwal, P., Fraenkel, N., Baichoo, J., & Masry, A. (2012). Driving with

12



navigational instructions: Investigating user behaviour and performance. Accident
Analysis & Prevention, Article in press.

Dia, H. (2002). An agent-based approach to modelling driver route choice behaviour
under the influence of real-time information. Transportation Research Part C:
Emerging Technologies, 10(5-6), 331-349.

Embretson, S. E. & Reise, S. P. (2000). Item Response Theory for Psychologists:
Lawrence Erlbaum Associates.

Engstrom, J., Johansson, E., & stlund, J. (2005). Effects of visual and cognitive load in
real and simulated motorway driving. Transportation Research Part F: Traffic
Psychology and Behaviour, 8(2), 97-120.

Gerber, R. & Kwan, T. (1994). A phenomenographical approach to the study of
pre-adolescents' use of maps in a wayfinding exercise in a suburban environment.
Journal of Environmental Psychology, 14(4), 265-280.

Global Source (2010). Retrieved from

http://www.esmchina.com/ART 8800106627 1300 2201 0_4200_fd44e4c
2.htm

Green P. (2001). Safeguards for On-Board Wireless Communications. In Proceedings of
Second Annual Plastics in Automotive Safety Conference, Troy, Michigan.

Henrie, R. L., Aron, R. H., Nelson, B. D. & Poole, D. A. (1997). Gender-related
knowledge variations within geography. Sex Roles, 36(9), 605-623.

Hopkins, K. D., Stanley, J. C. & Hopkins, B. R. (1990). Educational and Psychological
Measurement and Evaluation, Allyn & Bacon.

Ishikawa, T., Fujiwara, H., Imai, O. & Okabe, A. (2008). Wayfinding with a GPS-based
mobile navigation system: A comparison with maps and direct experience. Journal of
Environmental Psychology, 28(1), 74-82.

Jarvenpaa, S. L., Lang, K. R. & Tuunainen, V. K. (2005). Friend or Foe? The Ambivalent
Relationship between Mobile Technology and its Users. Paper presented at the IFIP
Advances in Information and Communication Technology (AICT).

Joreskog, K. G. & Sorbom, D. (1989). LISREL 7: A guide to the program and applications,
Chicago: Spss Inc.

Kelsey, M. (2011). Top 10 Features for the Long Haul. Retrieved from
http://www.cars.com/go/advice/Story.jsp?section=top&story=topLongHaul&subject=
more&referer=&aff=national.

Kozlowski, L. T. & Bryant, K. J. (1977). Sense of direction, spatial orientation, and
cognitive maps. Journal of Experimental Psychology: Human Perception and
Performance; 3(4), 590-598.

Lawton, C. A. (1994). Gender differences in way-finding strategies: Relationship to
spatial ability and spatial anxiety. Sex Roles, 30(11), 765-779.

Lawton, C. A. (2010). Gender, Spatial Abilities, and Wayfinding. In J. C. Chrisler and D.
R. McCreary (Eds.), Handbook of Gender Research in Psychology. pp.317-341. New
York: Springer.

Lawton, C. A., & Kallai, J. (2002). Gender differences in wayfinding strategies and
anxiety about wayfinding: A cross-cultural comparison. Sex Roles, 47(9), 389-401.

Lin, P. C. & Chien, L. W. (2010). The effects of gender differences on operational
performance and satisfaction with car navigation systems. International Journal of
Human-Computer Studies, 68(10), 777-787.

Linacre, J. M. & Wright, B. D. (2010). A User's Guide to WINSTEPS MINISTEP
Rasch-Model Computer Programs, Chicago. Winsteps. Com.

Linacre, J. M. & Wright, B. D. (1994). Chi-square fit statistics. Rasch Measurement
Transactions, 8(2), p.350.

13



Lubinski, D. (2004). Introduction to the Special Section on Cognitive Abilities: 100 Years
After Spearman's (1904) "General Intelligence, Objectively Determined and
Measured". Journal of Personality and Social Psychology, 86(1), 96-111.

Luscombe, B. (2010, Nov. 22). Woman power: the rise of the sheconomy. TIME
Magazine. Retrieved from
http://www.time.com/time/magazine/article/0,9171,2030913,00.html

Maccoby, E. E. & Jacklin, C. N. (1976). The Psychology of Sex Differences: Stanford
University Press.

Magno, C. (2009). Demonstrating the difference between classical test theory and item
response theory using derived test data. International Journal of Educational and
Psychological Assessment, 1(1), 1-11.

Malinowski, J. C. (2001). Mental rotation and real-world wayfinding. Perceptual and
Motor Skills, 92(1), 19-30.

Masters, G. N. (1982). A Rasch model for partial credit scoring. Psychometrika, 47(2),
149-174.

Mick, D. G. & Fournier, S. (1998). Paradoxes of technology: Consumer cognizance,
emotions, and coping strategies. Journal of Consumer Research, 25(2), 123-143.
Moffat, S. D., Hampson, E. & Hatzipantelis, M. (1998). Navigation in a "virtual" maze:
Sex differences and correlation with psychometric measures of spatial ability in

humans. Evolution and Human Behavior, 19(2), 73-87.

Novick, M. R. (1966). The axioms and principal results of classical test theory. Journal of
Mathematical Psychology, 3(1), 1-18.

Nunnally, J. C. & Bernstein, I. H. (1994). Psychometric Theory, McGraw, New York.

Ostini, R. & Nering, M. L. (2006). Polytomous Item Response Theory Models: Sage
Publications Inc.

Rafi, A., Anuar, K., Samad, A., Hayati, M. & Mahadzir, M. (2005). Improving spatial
ability using a Web-based Virtual Environment (WbVE). Automation in construction,
14(6), 707-715.

Rasch, G. (1960). Probabilistic Models for Some Intelligence and Achievement Tests.
Copenhagen, Denmark Danish Institute for Educational Research.

Saucier, D. M., Green, S. M., Leason, J., MacFadden, A., Bell, S. & Elias, L. J. (2002).
Are sex differences in navigation caused by sexually dimorphic strategies or by
differences in the ability to use the strategies? Behavioral Neuroscience, 116(3),
403-410.

Schintler, L. (2005). Society, Behaviour, and Public/Private Transport: Trends and
Prospects in North America. In Social Dimensions Of Sustainable Transport:
Transatlantic Perspectives (pp. 29-37).

Schmitz, S. (1997). Gender-related strategies in environmental development: Effects of
anxiety on wayfinding in and representation of a three-dimensional maze. Journal of
Environmental Psychology, 17(3), 215-228.

Schmitz, S. (1999). Gender differences in acquisition of environmental knowledge related
to wayfinding behavior, spatial anxiety and self-estimated environmental
competencies. Sex Roles, 41(1), 71-93.

Simon, S. J. (2001). The impact of culture and gender on web sites: an empirical study.
ACM SIGMIS Database, 32(1), 18-37.

Uang, S. T. & Hwang, S. L. (2002). A study of the presentation of traffic congestion
information in in-vehicle navigation maps. Journal of the Chinese Institute of
Industrial Engineers, 19(1), 49-56.

van der Linden, W. J. & Hambleton, R. K. (1997). Handbook of Modern Item Response
Theory: Springer Verlag.

14



Wochinger, K. & Boehm-Davis, D. (1995). The Effects of Age, Spatial Ability, and
Navigation Information on Navigational Performance. (Report No.
FHWA-RD-95-166). Washington, DC: Federal Highway Administration.

Wright, B. D. & Masters, G. N. (1982). Rating Scale Analysis, Mesa Press Chicago.

Wright, B. D. (1996). Comparing Rasch measurement and factor analysis. Structural
Equation Modeling: A Multidisciplinary Journal, 3(1), 3-24.

YANO Research (2011). Car Navigation and In-vehicle Communications Systems Market
2011. Retrieved from
http://www.yanoresearch.com/market reports/C52109000?returnPage=%2Fmarket re
ports%2FsearchMr.php%3Fsearch keyword%3Dnavigation%26search_code%3D

Yin, Y., Lam, W. H. K. & Ieda, H. (2004). New technology and the modeling of
risk-taking behavior in congested road networks. Transportation Research Part C:
Emerging Technologies, 12(3-4), 171-192.

Ziefle, M. & Bay, S. (2006). How to overcome disorientation in mobile phone menus: a
comparison of two different types of navigation aids. Human-Computer Interaction,

21(4), 393-433.

15



A REE NG o TR

101 # 3 * 28 p

FE AL PRI 1
IF 7% e | R E TR KB PR
PFRFO|101 # 3 7 20 p ~ 101 & 3 * 22 p
§
bR e s L e &
§ & (F 2 )& ¥& 8 mREERis 2012 731 ¢
- R (% =) International Network of Business and Management 2012 Conference
G (¢ 2 )Bcidcidadl b Fp sl 2 g s
o (% <) Buying Impulse Triggered by Promotions of Perishable Commodities
e and Services Through Digital Media




R § RS

& %o d I8 EE g 2012 aﬂﬁg;z Ee L9 03/20~03/22 = = (4o
- ) gk r?fT?,m Lo iR EFENLGT <§i‘é£§(&r§l:)w
#2012 # 03 7 18 %MU EFiang o7 CI0937 548 » o ] B o KiE

BAAERERFEEFYL | F P EFE l\%#*?lﬂ’%‘i’&igm, VRS JLad
RENEFaE L3 ponk BEFRRFAIIFHRGFL) Lisd B F 2 4
o EmEE e 20123 ¢ REFHERL Eé?l"‘ﬂ*" 27 LX139 FLis 7| F K
£ od WERDERSIIET ARFLBFEE S BIF O OBRMNBRPR LS S84
WEFFH > d #3-3% S-Bahn » LK £ ¢ &4 1 & =:(Zurich HB) » sk &b
B 10 A TS EFES ¢ w0 LA T H e @kf{;’-ﬂ FOPLG SR P
FOEFEFERTERDZA G RAEMEITE  BEYE 2 TR o wap
"é;'%r WRALFKT v R RF LSS SR FEPRIP NE I ik I e

International

Network of .

Business & Valencia.
Management  March 20-22, 2012
Journals

LI

| FUNDACIO
4| UNIVERSITAT EMPRESAS
q

VNIVERSITAT [ VALENCIA

Bl= ~FtgsdHrr

E%ﬁﬁr#&éﬁﬁ?@ CE - REFFRIIPOOEF L LR B PR HE RS
WP P A A paTEiTRAET 50 2 % TEE B enbus B xb o b 5k AR GE
BT kughp 2 EiEod o AL w PR E RS D - /\Jﬁf%:},f%q\i )
BEANLE D AR NIRRT o pr B oAcET KeniT Az o % R > bus &
Er kB Ep RN lb E-FIEERTIF o RAR A FEEERFT S
ok o E’ﬁ‘—%i'«f?i»‘:?”“?;’%— AcEFbusm € HEFLT 2k E o Rizdmbus 7 §
FINE D MBS R g U RS BTN f s R BET Y B X AP e



T AEE RS - F o Lpged 2L LD F o HF bus LT LS B
&%%%%ﬁﬂWﬁ&%%Tﬁ’iwﬁﬁﬁﬁﬁﬂﬁﬁﬁ%’iﬁjr—;
bus {4 » P2 FT BN - B » AR T B {s 5 @ F FITT 2
- REFRIREos AT R AT us @ shav o TrT o B 7 RAIT
B wge s NEBIRERALTAEE - RRARGEAITResH T ILI chy - FF
febF £ BER X P A B R B o Bt dE g AR AR R 22U
dag o FEavea R A IIAF S 2 X anT S ek RN REREE T
SRPEEfREANEEE cpaET e RF AT ARAT I HEFIRE
E;Jiﬁ”iﬂﬁmﬁ7wﬁﬁiﬁw Yoz RS TS P g E RBZ
Sl R LAl P i o R RS L SLDR AT 12
R E 4ot € 4 758 T G i ¥ 3 E o
BEVITERTERE TR ST o SPFIERAERE S S H 28 B pF2 (S
T REIH T AR AEE AR RY e AT g B TP P S !
i HpEPRGE o - FM;‘«?&%&J}H | 4 che Bl TR BER L R A W
RALPR > FF 223 Ld 3 e R GPARRA&RS A 527 %
Wi kg X EEFLT L i5d Lehic v & (LasFallas) e g B B < ehép &
3

S
-

—
—-\

pan)

MRATR 0V UAEE L AR ER JLehg &2 - o Fallas fidp * W Xk B
E“,ﬁ’wf%ﬁi%\m? SAREA D ASAEARBAE WY T - B By K
o g L w d S A LB T AR TR SR
# 5*““5*‘)@%? PERITA #“wi‘»\éﬁ" PEpgad - YR PR
rx ,,‘4)3‘4% 7 HRE 2 A g - R FBfI 2 mE2ndrL7 A o F
¥17 = (Espafol) i®5 i * % #clk ﬁﬁkfai_ nm%bE&] BITEREZ 2 - thp o

3 ¢
PR o R AT INEF o IR cugE e b hF S AZ A
Moy in ™ > By F v sk ARt o
SELRZ AL R2ARED I ALY BF X gL DA HmIFE L

PregEd REFEFTARFIRF I w2 E R AFH W EF ¥
BEB50F A BT - RS WAL e PEIRF SR e RS §
3¢ 2 4 %22~ k5| Service Industries Journal 3t E 2 B AT KE R E R
ARM o % X ¢ I H pa g X PARL TS - BG4

( Service Industries Journal Editor: Gary Akehurst; Small Business Economics Editor:
David Audretsch ; International Journal of Project Management Editor: Rodney
Turner) erER 2 Ad MRFE s > BT BT KA L B LR CBRF LS BiE

FIREF B R r’ﬂé‘?iﬂﬁﬁ*#’%l Bk o A M- BT TR A uF
T m‘ﬁ%iiﬂ% EREIR T AR R 20504085 16~ 1
BE1044 2 - KPR RARIPAF - F - BFu ¥ =
R RS G o BRETERERAZREFORE L B AL R
LR E S EER wwﬂﬁﬁ%{JWir?@wﬁﬁﬁm'%&wbig
30 p T A Al NH R S o



EFEEFREFRE 201273 € 58 E 12 2873 Sk LEHF LH
ARBEGTTFLT) g B EoFTFLT %‘?imﬁé’é ZHE IR S A K g AR e
BRI R F 0 B S g b B g0 B g A E R 2 RS

Es
PARFE o AL p G BAEBS fi’mi’ﬁﬁ* AT B E O REFE gy St
g BB R e BA S P 1 AR A Izﬂ’q‘gﬂﬁlfﬁf' AP R DI % o AL S
%J%km{%gmuﬁ’aﬂﬁf%mlA%mﬁ B oo AR R F A
%%?FQ’@@%mu%ﬁ§4 TR s LR L s Ak AN
,{ﬂ;j‘»g’/‘q E ,—é,é.;i—_z_{l‘.gp’;ﬁo

Z A BRRRER (R T ERY 4)
EIS 3 SRR S I A i CEPELRT LT P S Al s R AR

i

sl A X Ay iha J“g’ﬂhkc’ P TR ETE RSB R RO F B BEURT A
ORI RO M N SRR R X RS- XL > X g XPRE S S
WLERKE LI FUEFE S FEw I 2B 3 FI A fodeo 82 NI
ResRIwE Mg i 2 0 “ﬂ&ﬁmwﬁ9ﬁ1$%w%%1“’
BB 4 50707 ¢ L fE 5 H D F AT Y 55 E &
“%?gi%% R %JQA%m% PR 6319 LAk S HE §
ERA g £nG 4 ape KA bsr g kPR ﬂ’%”‘j\fri&‘%—‘)u‘ﬂa’%

ﬁ Fod 1 Ei W57 5T Wi RS 4 ’?TWP"?U"‘-#‘—E_.. 3

PR

X% e

~

ﬁ%@o%wm¢ FogRiTand §T 0 X AN T LT g it 4
BRI A BARA LGP UERE R LR NG IIT o faF 5L A& X35
S

T ERRBRACRRLD 2R T ERET O BHFRAMG o 2 H B4k
PRI AR PR AERAAROER T F AP g LT R
;is.g'oawzeﬁﬁuiﬁwﬁiakgﬁwg’ﬂﬂﬁ, $ 125 fgo
BB RAE S E R FR LA rA Rt R P o F L7 5 ANE R

ﬁﬁ# AR L 4L R 4 o

{

;m

AFRHET T AR A ERPE TR B A RugF IR A E
Wgﬁ’mﬁglhﬁ RN o~ HEHR g o FE T R T o RPN F A
FRHABA 2 B 4R & éixﬁ@mgfﬁ’%%P*‘ﬁi%*pfﬁ
ﬁ’i'ki’l??]‘%?}%wrw#&m’ FEE IR o BAFT O REERE N LR o



I ~Hhw PR EHEE N

L EHAT Y BRSO pEe
g - ,‘41—_7}’_'1;,_;?:,32'_5&/ o e e
7% Call for paper =3t i - BB R 2013 73t € KAt § 7 52



A REE NG o TR

101 # 7 * 3 p

A AL PRAE 1 1 .
thIw 12 2 B ERUR-BLNGRIE &
PFRFO|101 £ 6 7 26 p ~ 101 & 6 * 29 p
§
S S
§ & (¢ 2)B <247 FEFALE 20127734 §
- R (% =) 2012 International Society for Bayesian Analysis
w4 (P 2) o HBHBELLIRIFAEL SR
i (% =) Ticket Vending Service and Customer Waiting: Evidence from Taiwan
P High Speed Rail System




AEP AFAP g B4 - B XA RIEAAFA T € (2012 ISBA)
(4r@l- ~= ~Z2 ) ISBAZ = BEZREEL L~ 2 - o [ <53+ (Bayesian
statistics ) B2 2X 7 §_ 3 2N e B P aRTELA N ATA S o R AR AL E 1 E
I LAY DA RS et o PRI - B A BRSO AT R
Bt g > H{oid A4 47 o ISBAS = 311992.& » r2 g B A 47 chgf
B L Amtt et & Fforcfpang ag* c L@ fos g €& Ik
AAFTE T MR ERKRENR FEE O ISBAEIRE AL a3 Hpr g @
BRI/ ET - BREEFLASE o

ANEMRERAZPIT X o px A 6 LN AR Um (F A Tt ¢
Bt p MEFFLAL ?f‘.u%xfﬁfé Elm2enF h o TRF2 S HRMEBRAE
R o AW S SR Rua T ER FE T REHRLE ARG
BT ARGHETERR s B o d R RG] 30T R
C R "léﬁi'ﬁ:f“mﬂ?%*;Tll&OOFJH\r’mg@— T T gap b pER R
T R g?j;'*‘mﬁﬂ nNESERS —t,»];:ﬁﬁw’,q 3‘5%51@_15;,,\5,1\_@;\17}’{”_1@
FPenv EE3Ed > A HE AIRA GO N T JRIFL AR B F R L
2o

r N ¥ e
25ih - 299 June 2012
Kysho Torma
Conlarence Conked,
¥yols Japan

INTERNATIOMAL SOCIETY FOR BAYESIAN ANALYSIS
B -

2. gf;;.c?f;'

P B RfR 2 F T RET S E S Ul 0 AEREEY T Ui
Bhp g oSk miag LSS hRd B o Ll e &R
S Eos f R GR L NS REAAFORRE A ¢ f DL R - 3T 6
ZRARDERY > FAPWEP - 2L %&#‘r%ﬁ:’v’ﬂ’é‘i%ﬁ-‘ﬁ%f{ié&ﬁ
(Keynote Speaker ) i& {7~ ¢ 2 g4 2 > HE ¢ L A ¥ BRI 35 P45 48
S AlFd e R AL BEE T E IL_,vE?};;nJ B A 540 ~ Bk 2 IR g

Rt s R A EEEEL G

PE BB G TR B A B AW R AR R Y B



ul

XE@Z] ,-!ze,.;‘z\gﬁ%;!;g, }gx}iwbo*%g‘ﬁiﬁ% 31#{;{
A4 K@R%F~%ﬂ PAE¥E- i R {%mmz @{@
2 i

AZe g Rt g o B2 B BB R ST L S E A
R HF AR R RE I TL L PR LR R e i ”@ v
BARNNTHEERALEGARHT LA RIBHWPE L ADRAIIIA
REA?- BAGRELINI T AERTR - bd P AT -
BB AL IR MY B o R AR R Al A o AT E T
TR ST AT B B AR RPN AR ER R R T

Eﬂ*:‘??’%'% WL 7\,33’&_1:; £&F 8 B ij}, - |“‘kf1]§]mé‘* Aﬁ.f'mﬁ li:&»fi\j»
w7 hE g
SFE T ORTIREMEALMA C 2 BEAET AR 2 (SE v x RB IR

R
SR AR ERT AP CRARATIRATATE > ¥4 TR EFES
b

PERSE (A3 FRETHEE-

S8 G BATRt g PR
‘ %34°ﬂﬁﬁﬁé*ﬁﬁ
PR e Y AEHERFORR > (- ERB R FE g i
AR o AR TRBIR IS o R Rou R M g FH A T ‘&%Fi
LR AEE SR REAEE “5pm4ﬁiémpiﬁ IR FE R
s dedL o TR E PRI R RBREREN LERE RS -

3. SRARES(RLAEEF 4)

=
T

o
i
:ﬂ.\é

E:

HrEREfFEEMB
fRiE P gL LR

4
ra

A-

2,1

}
ra
St

E:



RAL g AT F A g 2 S g

p#:2012/11/27

R4 e 4

4 LA ML (R R ERE a;\;\%—.ﬂ,—bj AN S

-t 512D 3D 4w

FEAFA HaFEB

3% % 100-2629-E-006-001- B AR puld

AP

AFF LSRR TH




100 F R EHFETHEAFL SR EL

g3

D

33 Y5 0 100-2629-E-006-001-

PR PRUEIE N IR AR PN ER I RT Y P BE ) 2D 3D A

N

R I s
* %3 p REe S gyt s |FFRF (g |7 FFF T
i (s |B(7 7% e AL = | B S
fegr) | ) ST =
%)
R 0 0 100%
e PiEBREL |0 0 100% #
¥ E T
it g | | 100%
P 0 0 100%
o d ﬁ%f g 0 0 100% .
S 9 0 0 100%
Hr ¢ ¥ 0 0 100% s
R I
B4 & 0 0 100% + A
L4 9 2 100%
g A4 (e 0 0 100% o
=X
(2R BLuersE |0 0 100%
LiEen 0 0 100%
L 0 1 100%
o e PALARRBATED |0 0 100% F
gﬁ‘nQ E T
it g 0 0 100%
L1 0 0 100% Y
%11 v ‘;i—ﬂ % ¥ 0 0 100% "
O 0 0 100%
1 ?P
" i 0 0 100% “
A I
#1142 0 0 100% + A
L4 0 0 100%
P e 0 0 100%
A =
(hEE) LR 0 0 100% '
LiEmm 0 0 100%




H A%
(miz gz
5 hoyE B s d S
HREE S ERREE
V=g g NP LB T
SR R D B
Vicne S TSN | 2
EE G F A

}ljo)

g

’i X538 P

frebs

—

#R%EL S(7 FRredn)

/e

Re|grga epe A1 8

21

Fi

B ye s IR

T e

3
1
4e
g |FiHE/ iy
i
p

PEASHAEZ 2 (BR) Ak

OO O OO O o (o




R g AR 34 3 R 474 324

FRFALIMFERVEAMGEAE -EXFH PR T AR LFINA R §
B (g Rict %N dz & E BB PR T ) s A
Erugd g &8y Bl AR FRL 0= e o

Gt P E

N

1L F#FIMFERFEMEAER ~ ELFFYH P FHIRITE- 55
W= P
[(xiE = p % (GGsip 2 100 F 5 *2)
(15 =% % pz
BEES-F AN
R
,/‘Fl;; .
2. B Ak B A I A SN Y FE 1%
w2 e+ WAs 2224 ER? Oa
_g;«fu s EE []Y 3 %sl—:* ._ﬂ
o D £z 2 D/mu’ __Ed
#Hw (12100 F 5 2)
N YN AR E VPR Y 5y B3 SRS EFIE R N ES I E S

g RRaEERE > %fk@qnﬁWiﬂmF%ZF’TPiiMﬁ&ﬁ“%%ﬁﬁﬁiﬁ
Wb cndoes T RRH LI A6 T Y Pk e AP g H SR 2012 £ 50 0 = B

2 ICIDIZ 23 B %S T3 f AR i it - LSRR g g
»—/\d\%%\—d-é:;ﬁ‘ném F];ﬁ‘E'Iv’ pane = g\.%r%p_;f"’"ﬁ’ %/&fr‘ij__l_ SSCIﬁPIIJ’IEZIEv»—«%}\%@

g i%%%%ﬂ**ﬁ% AREEEL #%&Mﬁm*o
3.3 xzig/fh‘%\')j%\ FTE)] ;%\4+g52,§3i§£—% TR Y
(@Qﬁ‘{ff@'-ﬁc”“rljﬂz\.\&%& f% ‘3

ﬂ\%%{fé_x-?'}ﬂ Bulid L BB ARG RRaEAE > @ % Rasch #55% > 3 »xie 5 )
BolEgkihg SR LIRS NEE IR EENEREIFE g Gy

v x
P s R WAl T e AT R E e B R R LB
(L EEE ST NE R AR FEAR S SR TS SRS TR L
£ H g SRR S B 66 R B4 6 Y R R e

Bl A3 32 FB%EGHEY Do L oral B2 8% Hods o {a PEITIRF 3 IEHIR o A3t
éﬁf PRANH R A IR oW o s T B B Bk R R
BEFLIT A @ R F AR Y FiTE o Hak ,LIFLm;ﬂﬁlov)’;kv‘%

ZREAPEAREE T odfivt A J Y AR NEH 1 2P B PDAETHEE -
@wJP*&%ﬁw%%w%%ﬁﬁ%ﬁao“?ﬁ*%ﬁﬁﬁﬁ%iﬁ*%’ﬂﬁ*é
gﬁaﬁaréimﬁM1£§zﬁﬂ“ﬁ Kehd fLe il o AP FFMEHFERILL -
AFHREF I BT v LG A LR TR RRR FH R
B 2 g e g v SR ,5,;;:;;:_ duEiko Rt FIEIT A AR

pitd




PR ¥PTER A A T B S AR RN F BE 5
BRRE R AL ”ﬁ’ﬁm%%V¢$£’iiwﬁ*&%ﬁyﬂﬁﬁ&ﬁﬁjﬁ
PR EE b e R E AR R L ERT R E Y £ 0 ok B AR T
o M AR F R AREY AP R Az p A ERIA NG HIT £ A
ﬁk%ﬁ%%’ﬁamﬁﬂﬁm GLBEEARPLRFLERRRAS €2 2
Warwh voor I~ £ #f,rge;ﬂmﬁggm,u& Bo PPER TS S A TLF R g £
W%”iﬁi@*ﬁ%méﬂoiﬁéﬁﬁﬁﬁ%@?m%r’éﬁimﬁ%maﬁﬁﬁ
Bt e BA NG E )G R AR FRADRLE TR ﬁ&ﬁﬁﬁWﬁ§%ﬁa
i )0 FE A KAT Y TR AR S o PR 7 G5 LB iRt o 0 PRl
Lﬁ%aw’Abﬁﬁ?wﬁﬁﬁ’éﬁ%ﬁﬁﬁ’ﬁ%kﬁka?%%,N%Xmﬁ
PEEEHATEYULPBAL ERARET T R EY L P R R T
Peivigr P By kg LR oo

\‘aﬂﬂ




