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Abstract

This study develops a regression-based trip generation model to analyze the weekday travel behavior of fourth-
year university students at BUET, Dhaka, Bangladesh. Recognizing the unique socio-economic and urban context
of Dhaka, the research identifies and evaluates five key variables - part-time employment, temporary housing,
middle household income, alternative housing tenure, and solitary living status, selected through correlation
analysis of survey data from 73 students. The regression model reveals that part-time employment and middle-
income status significantly reduce trip frequency, likely due to work-study balance and financial constraints, while
other variables show limited predictive power. The model explains approximately 24% of the variability in
weekday trip generation, indicating that additional factors may influence student travel patterns. Despite its modest
fit, the model offers valuable insights into the socio-economic determinants of student mobility in a dense urban
environment and highlights the need for more comprehensive data to enhance predictive accuracy. The findings
contribute to the understanding of travel demand among university students in rapidly urbanizing cities and provide
a foundation for further research and policy development in transportation planning.
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1 Introduction

In the rapidly urbanizing cities of South Asia, the complexity of urban mobility is intensified by demographic
pressure, infrastructural bottlenecks, and inefficient modal integration. Dhaka, the capital of Bangladesh,
exemplifies this reality. With over 20 million residents, the city faces severe traffic congestion, unreliable public
transit, and limited non-motorized transport infrastructure. These conditions disproportionately affect students,
who often form a significant share of the daily commuter population but whose mobility patterns remain under-
explored in transportation planning.

Understanding student travel behavior is particularly relevant in cities like Dhaka, where universities are major
trip attractors and where campus-centered mobility often lacks institutional support. Among these, the Bangladesh
University of Engineering and Technology (BUET) presents a unique case due to its centralized urban location,
self-contained academic ecosystem, and residential diversity. Despite its significance, few empirical studies have
attempted to model student trip generation behaviors in Dhaka using data-driven approaches.

Existing research on trip generation has largely focused on household-based travel demand models, which tend to
generalize trip behavior across populations without considering subgroup-specific patterns. For instance, studies
have emphasized aggregate travel behavior influenced by income, car ownership, and land use patterns (McNally,
2000; Ortazar & Willumsen, 2011). However, these models often overlook students as a distinct subgroup whose
travel decisions are influenced by unique socio-economic and academic factors such as part-time employment,
financial dependency, and shared accommodations. There have been some studies recently, with a particular focus
on the travel behavior of university students. Firdaus & Putra Muttagien (2025) performed a trip generation study
using multiple linear regression in Semarang City, home to the Sultan Agung Islamic University. Johnson et al.
(2017) studied the vehicle trips generated by students from 26 student-oriented apartment complexes across three
college towns in the US, and developed linear and log-linear trip generation models. The land area used in this
study resembles the residential hall setup in universities. Dzivon & Quao (2023) modeled the trip generation of
KNUST, Ghana students based on socio-economic attributes by multiple linear and ordinal logistic regression.
Basbas et al. (2019) developed linear regression models for a university campus in Thessaloniki, Greece.

In the context of South Asian urban environments like Bangladesh, some efforts have been made to study trip
generation using multivariate regression models. For example, Ahmed et al. (2020) performed trip generation
studies based on land use categories along the Mirpur Road corridor in Dhaka. Gupta et al. (2017) and Sikdar et
al. (2018) developed trip generation models for residential areas using socio-economic attributes, but these studies
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primarily focused on the general population or inter-zonal travel. Few have adopted a micro-level analysis of
students’ weekday travel behavior using econometric tools. Moreover, existing models often fail to capture the
behavioral dimensions of student travel, such as the effect of temporary housing or solitary living, which are
increasingly relevant in a post-pandemic academic environment.

To address this gap, the present study investigates the socio-economic determinants of weekday trip generation
among final-year undergraduate students at BUET. Using primary survey data collected from 73 students, a
regression-based model was developed to quantify the influence of five categorical variables: current employment
status, dwelling type of household, average monthly income of the household, tenure of occupied dwelling, and
living status of the household. By focusing on a well-defined student subgroup, this research aims to uncover how
lifestyle and financial factors mediate travel behavior in a high-density, low-resource setting.

The objective of this study is twofold: (1) to empirically assess the relative contribution of selected socio-economic
variables to the number of weekday trips generated by students, and (2) to evaluate the predictive potential and
limitations of a linear regression approach in modeling such behavior. The findings are expected to inform
planners, transit managers, and university administrators in developing student-centric transport interventions that
balance accessibility, affordability, and operational feasibility.

2 Data Collection

This section focuses on the data collection methods and sources employed to develop the model. A questionnaire
survey was conducted among the students of Bangladesh University of Engineering and Technology, who took the
course on “Urban Transportation Planning and Management” in the final semester of the undergraduate program
under the Department of Civil Engineering. The survey was a part of the semester project for that course. The
survey received 73 responses, collecting socio-economic attributes from the respondents through the following
questions:
= Personal Information (coordinates of home, resident status at BUET hall, age, gender, marital status)
= Academic Profile (highest level of education completed, current studentship status)
= Employment Profile (current employment status, occupation type, type of organization, workplace
arrangement)
=  Mobility Tool Ownership Status (driving license, access to private vehicles, bicycles, and MRT Pass)
= Household Information (living status, dwelling type, tenure of household, years living in the household,
number of household members, number of workers in the household, number of students in the household,
number of cars owned, average monthly household income)
= Trip Details (number of daily weekday trips)

3 Methodology

The collected data from the questionnaire survey were first cleaned and summarized in Microsoft Excel. One-hot
encoding was applied to convert the categorical data into a binary format where each category is represented by a
separate column with a 1 indicating its presence and 0Os for all other categories. Data analysis libraries in Python
(NumPy, pandas, statsmodels) were used to model the trip generation behavior of the respondents.
The dependent variable in the model was n_trips_wk (number of daily weekday trips), and the socio-economic
attributes were the independent variables.
The study includes various parametric tests:
= Regression Tests: These tests examine the regression statistics (R?, adjusted-R? values) and the extent of
the variance of the number of daily weekday trips explained by the independent variables in the multiple
linear regression model.
= t-Tests: t-tests are hypothesis tests that investigate the significance of each of the independent variables
separately with the dependent variables in the regression model.
= ANOVA and F-Tests: These tests examine the overall model significance, i.e., check if at least one
independent variable matters for the dependent variable.

The following statistics from the tests are assessed to develop the multiple linear regression model:

= R? and adjusted-R2? values: To evaluate model fit, the coefficient of determination (R2) quantifies the
proportion of variance in the dependent variable explained by the independent variables. However, R2
tends to increase with the inclusion of more predictors, regardless of their actual contribution. To address
this, the adjusted R2 is used; it penalizes superfluous predictors by accounting for both sample size and
model complexity. Adjusted R2 increases only when new variables enhance explanatory power
meaningfully, making it a more reliable indicator of model performance in multi-variable regressions.

= t-statistic: The t-statistic measures the strength and direction of the relationship between each independent
variable and the dependent variable, relative to the standard error. It is calculated as the estimated
coefficient divided by its standard error. A higher absolute t-value suggests a more substantial effect.
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= p-value: The p-value associated with the t-statistic indicates the probability of observing the coefficient
if the null hypothesis (that the coefficient equals zero) were true. At a 95% confidence level, a p-value
less than 0.05 suggests that the corresponding predictor is statistically significant and likely to have a
genuine relationship with the outcome variable.

=  F-statistic: The F-statistic assesses the joint significance of all the predictors in the model. It tests the null
hypothesis that all regression coefficients are simultaneously equal to zero. A higher F-statistic indicates
that the model provides a better fit to the data than a model with no predictors. This value is compared
against the critical F-value derived from the F-distribution, which depends on the model’s degrees of
freedom. If the computed F-statistic exceeds the critical value, the null hypothesis is rejected, affirming
that at least one independent variable significantly contributes to explaining the variance in the dependent
variable.

The developed linear regression model is the equation as follows:
Y= B+ BX, +B.X;, + -+ BXs 1)

Here, Y is the dependent variable (n_trips_wk), X;,X,, ..., X5 are the five selected independent variables (socio-
economic attributes), and B, B4, ---, Bs are the coefficients or parameters. The values and signs of the parameters
are interpreted based on logical and behavioral reasoning.

4 Result
The developed linear regression model is the equation as follows:

n_trips_wk = 2.0352 — 1.9506(curr_emp_part) + 0.2303(dwell_type_temp) —
1.0612(avg_hh_inc_25 — 50k) + 0.5770(tenure_other) + 0.7402(living_stat_1) 2

Here,

n_trips_wk = Number of daily weekday trips

curr_emp_part = Current employment status is Part-time worker (Works more than 40 hours a week)
dwell_type_temp = Dwelling type of household (temporary)

avg_hh_inc_25 — 50k = Household's average monthly income (25k to 50k)

tenure_other = Tenure of occupied dwelling

living_stat_1 = Household's living status (one person living alone)

Table 1, Table 2, and Table 3 present the regression summary statistics, ANOVA results, and coefficient estimates
of the predictors, respectively.

Table 1: Regression Statistics

Statistics Value
Multiple R 0.490781587
R Square 0.240866566
Adjusted R Square 0.184214817
Standard Error 1.422871312
Observations 73

Table 2: ANOVA Test

df SS MS F Significance F
Regression 5 43.03922581 8.60784516 4.25170574 0.002037461
Residual 67 135.6457057 2.02456277
Total 72 178.6849315
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Table 3: Coefficient Table

Standard Upper

Coefficients Error t Stat P-value Lower 95% 95%
Intercept 2.035239108 0.249896201 8.14433793 1.3217E-11 1536444203  2.534034
curr_emp_part -1.950607095 0.84502906 -2.3083314 0.02407468  -3.637292159 -0.26392
dewll_type_temp 0.230328894 0.704145495 0.32710412 0.74460892  -1.175151396 1.635809
avg_hh_inc_25-50k  -1.061232282 0.396997298 -2.6731474 0.00942901  -1.853642206 -0.26882
tenure_other 0.577007349 0.680884564 0.84743785 0.39976823  -0.782043929 1.936059
living stat 1 0.740194552 0.563616525 1.31329462 0.19356362  -0.384788741 1.865178

The regression analysis of weekday trip generation among BUET students revealed several key findings regarding
the influence of socioeconomic factors on mobility patterns. Two variables emerged as statistically significant
predictors of trip frequency. First, part-time employment status showed a strong negative relationship with the
number of trips (coefficient: -1.95, p-value: 0.024), indicating that students who work part-time make fewer trips,
likely due to time constraints from balancing work and academic commitments. Second, household income in the
25,000-50,000 BDT/month range also had a significant negative effect (coefficient; -1.06, p-value: 0.0094),
suggesting that middle-income students tend to travel less, possibly due to financial limitations affecting their
transport choices. In contrast, variables such as temporary housing status (dwell_type_temp), irregular housing
tenure (tenure_other), and living alone (living_stat 1) were not statistically significant (p > 0.05), implying that
these factors do not strongly influence trip generation in this context. The model's adjusted R-square value of
0.1842 indicates a modest fit, suggesting that while the selected variables explain some variability in trip behavior,
additional unobserved factors such as access to private transport, trip chaining, or proximity to campus may also
play important roles.

5 Discussion

The significant negative association between part-time employment and trip frequency highlights a critical aspect
of student mobility in Dhaka. Many BUET students engage in part-time work or tutoring to support their education,
which appears to reduce their ability to make discretionary trips. This reflects broader urban challenges in South
Asian cities, where economic pressures often force students to prioritize income generation over mobility. The
finding underscores the need for policies that accommodate working students, such as flexible transport passes or
subsidized fares during peak academic periods.

Similarly, the negative relationship between middle-income household status and trip frequency suggests that even
relatively stable income groups face mobility constraints in Dhaka. Unlike higher-income students who may own
private vehicles or use ride-hailing services, middle-income students likely rely on affordable but less flexible
options like buses, which may discourage frequent travel. This finding aligns with Dhaka’s transport landscape,
where public transit is often overcrowded and unreliable, disproportionately affecting those with limited financial
resources. In other cities with better-developed transport systems, this relationship might differ, as middle-income
populations could have access to more convenient and affordable options.

The non-significance of housing-related variables (temporary housing, irregular tenure, and living alone) may stem
from BUET’s centralized location and the prevalence of shared accommodations among students. Since most
respondents live in university hostels or nearby rental housing, their travel patterns may be homogenized by
proximity to campus, reducing the impact of housing type on trip generation. However, in cities where student
housing is more dispersed or where universities lack integrated transport networks, these variables could become
more influential.

Overall, the model reveals clear relationships between trip frequency and key socioeconomic variables such as
employment and income, while also highlighting how spatial context—Ilike proximity to campus—can shape
mobility behaviors. These findings provide a foundation for initiating evidence-based discussions about student
mobility in Dhaka's unique urban context.

6 Conclusion
This study presents an initial empirical attempt to model weekday trip generation behavior among final-year
undergraduate students at BUET using a regression-based approach. It identifies part-time employment and

middle-income household status as significant negative predictors of trip frequency, reflecting the influence of
economic and time constraints on student mobility in Dhaka’s urban environment. Although other variables such
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as housing type and living status were not statistically significant, their inclusion points to emerging lifestyle
trends, such as solitary living or flexible accommodation, that may become more relevant as student demographics
evolve.

The model explains a modest portion of the variance in trip behavior (adjusted R? = 0.1842), and this limited
explanatory power may be attributed primarily to the small sample size (n=73) rather than omitted variables. While
the survey captured numerous relevant factors, including transport mode access, distance parameters, and ride-
sharing behaviors, the modest response rate may have introduced spatial bias, as most participants were drawn
from a single course within BUET's Civil Engineering department. Additionally, the geographic concentration of
respondents, mostly living near campus, may have homogenized trip patterns that would show greater variation in
a broader sample.

Nonetheless, the findings offer practical insights for transportation planners, university administrators, and
policymakers aiming to design student-centered mobility interventions. Enhancing access to affordable, reliable
transportation, particularly for working and middle-income students, could significantly improve mobility equity
within campus settings.

Future work should build upon this study by expanding the sample size and disciplinary diversity, incorporating
spatial analysis techniques to account for geographic distribution, and collecting longitudinal data to capture
temporal shifts in behavior. In doing so, researchers can better inform student-oriented transport planning in similar
dense, resource-constrained urban university contexts across the Global South.
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