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" To address the increasing concerns of pedestrian-vehicle
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Field Observations

crashes at crosswalks with pedestrian countdown signals
(PCS), this study presents the field observation results of
more than 3000 pedestrians’ choices at 11 urban
crosswalks when they encounter the pedestrian signals.

Collected Factors

Pedestrian characteristics related factors
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Pressing the PCS button
or not

e Senior or not

** Results of Logistic regression
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+»* Factors with statistical significance or signs varying between groups

" The dataset is divided into two groups based on the Legend
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.~ Camcorder view angle

variance of pedestrian violation rate across crosswalks
Into account.

" | ogistic regression model is applied to identify factors
that would significantly impact individual’s compliance
decision.

Violation Rate =

" The analysis results from logistic regression show that

crosswalks from high- and low-violation group share five 4
common significant factors but they weigh such factors,

except required waiting time, differently in their crossing 3
decisions, based on the results of dominance analysis. ;

" Time Series Cross Section Regression (TSCSReg) model is
calibrated to convert the understandings of individual’s 3
behaviors to safety assessment.

Dominance Analysis

** Results of Dominance Analysis

Variable R%, Variable R%;
Required waiting time 0.191 Required waiting time 0.064
Per capita income 0.023 Witness noncomplying pedestrians 0.048
Cross with a group 0.018 Crosswalk length 0.024
Press the PCS button 0.014 Gender (male) 0.014
Cross with children 0.011 Traffic volume 0.012
Witness noncomplying pedestrians 0.006 Use cellphone while waiting 0.006
Crosswalk length 0.005 Press the PCS button 0.005
Age group (senior) 0.002 Cross with a group 0.004
Use cellphone while waiting 0.002 Bus frequency 0.003

Per capita income 0.002

e The impacts of key factors on a pedestrians’ decision would vary between
different population.

Ly: The likelihood of the null model (i.e.,
y = intercept)

Ly, : The likelihood of the fitted model with
the intercept and independent variable M.
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e RZ, each factor’s contribution to the dependent variable under the logistic
regression shows the relative weights of all significant factors in a pedestrian’s
decision-making process.

* Required waiting time stands out as the most critical factor for the
pedestrians in both groups to decide whether to cross the street during the
PCS message of “Don’t Walk.”

 Except for the same top concern of the “required waiting time”, pedestrians
in the low- and high-violation groups account for other significant factors in
their decision-making process with quite different weights.
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+»» Key Features and violation rate at 11 selected crosswalks
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* Using the cellphone in
the waiting area or not

* Bike or not

 With or without
witnessing noncomplying
pedestrians

* Wearing a formal dress or not

* Walking free or carrying
personal belongings

* Crossing with a group or not

e With or without children/pets

e Traffic volume by cycle; Average traffic flow speed
e Crosswalk length

e PCS’s cycle length; Red-phase duration

e Required/Actual waiting time

B Other factors

e Bus frequency
e Neighboring to office buildings/supermarkets
e Average income of residents in the crosswalk’s zip
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The impact of required waiting time are consistent with the general belief and
field observations that pedestrians are more likely to follow the PCS instructions if
they need to wait for a relatively short time.

Pedestrians are also found to be more likely to follow the signal if they are using
cell phones in the waiting area.

demonstrate a significant impact on pedestrians’ decision-
making. However, this factor shows a significant negative impact
in the low-violation group.

* For those pedestrians in the low-violation group, the presence
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TSCSReg Analysis

e The noncomplying action to the PCS instruction is less likely to take place if
pedestrians have pushed the PCS button or when the crosswalk has a relatively

longer length.

e Time Series Cross-Section Regression (TSCSReg) is presented to
show the potential of transferring the understandings of individual
pedestrian behaviors for intersection safety assessment.
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* v; is the estimated pedestrian violation rate at crosswalk i and
during the aggregated time interval t of 30 minutes from each
crosswalk’s 6-hour video data;

* xy is the k" independent variable in the regression;

* (v; + €;;) comprises the random terms associated with the
cross-sectional variation between 11 crosswalks and the time-
series correlation within the set of data over the 12 aggregated
time intervals (i.e., 30 minutes) from the same crosswalk

e A crosswalk’s noncomplying pedestrian rate is expected to decrease
with the percentage increase in the following factors over the total
pedestrians during the observation period: pedestrians
accompanying others, seniors, pedestrians pressing the PCS button,
and bicyclists.

e An increase in the crosswalk’s traffic volume will naturally discourage
more pedestrians from ignoring the “Don’t Walk” message.

e An increase in the percentage of witnessing other violators is likely
to cause more pedestrians to follow the same illegal crossing.

e The signal plan that results in a longer average waiting time for the
crosswalk’s randomly arriving pedestrians is likely to encourage more
jaywalkers.

*¢* Results of TSCSREG

of bus stops and high bus frequency seem to have a negative
impact on their decisions to ignore the “Don’t Walk” signal.

" This study has presented the observation results of more than 3,000
pedestrians’ responses to the “Don’t Walk” message at 11 crosswalks and
identified a set of critical factors that may contribute to a pedestrian’s non-
compliance decision.
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