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Abstract: The students of Mulawarman University represent a significant potential group of public
transportation users in Samarinda. Various factors influence their decision to use public transportation,
such as comfort, cost, travel time, and personal preferences. To increase the use of public transportation
among the students, it is crucial to understand these factors thoroughly. This research aims to analyze
the factors affecting public transport usage among Mulawarman University students using the binary
logistic regression method. The SPSS (Statistical Program for Social Sciences) software was employed
for statistical analysis. A survey was conducted for this research applying the random sampling
approach in which students were the sole respondents of the questionnaires. The analysis used binary
logistic regression, including multicollinearity detection, parameter estimation via Maximum Likelihood
Estimation (MLE), and significance testing. The results show that the distance from student residence
to campus, public transportation cost, accessibility, private vehicle ownership, and travel time
significantly affect public transport usage. However, public transportation cost, accessibility, and private
vehicle ownership do not significantly influence the usage when considered partially. Residential
distance has a negative and significant effect, while travel time has a positive and significant effect on
public transportation usage by the students.
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1. Introduction

Transportation can be defined as an effort to move, transport, or transfer an object from one place
to another, so the object becomes more useful or useful for certain purposes [1, 27. There are 5 main
elements of transportation, namely: (1) Humans, who need transportation; (2) Goods, which are needed
by humans; (3) Vehicles, as a means of transportation; (4) Roads, as transportation infrastructure; and
(5) Organizations, as transportation managers. The five elements are interrelated for the
implementation of transportation [3, 47. The transportation process is created due to differences in
needs between humans and one another, so that there is a movement from one place to another to get it
[5,6].

Statistics is the science of how to collect data, analyze, interpret and provide conclusions on the
results of the analysis so that data is an absolute thing that must exist when statistics is used [7].
Statistics can be used as a communication tool [8, 97. Statistics as communication is a liaison between
several parties who produce statistical data or statistical analysis so that the parties will be able to make
decisions by using this data or information. Then statistics as a description is the presentation and
illustration of data, for example measuring production results, news coverage reports, consumer price
indices, financial reports, inflation rates, population, and state income and expenditure results [10, 117].
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Other uses of statistics include regression, which is to predict the effect of one data with other data
and to anticipate future symptoms; correlation, which is to find the strength or magnitude of the data
relationship in a study; and comparison, which is to compare data from two or more groups [12, 137.

Logistic regression is a statistical method applied to model a dependent variable that is categorical
(nominal/ordinal scale) based on one or more independent variables that can be categorical or
continuous variables (interval or ratio scale) [14, 157. Logistic regression is part of a regression analysis
that can be used if the dependent variable is a dichotomous variable, which is a variable that has
different or opposite category values, usually consisting of only two values, which represent the
occurrence or absence of an event which is usually given the number 0 or 1 [16, 177].

Binary logistic regression is also said to be one of the mathematical model approaches used to
analyze the relationship of several factors with a variable that is dichotomous (binary) [187. That is, in
binary logistic regression, the data on the dependent variable is binary (0 and 1). The binary numbers
describe two contrasting categories of data, such as 'yes or no," 'success or failure,' and so on.

The general form of the logistic regression model:

9Xi) = In [w] = Bo + B1X1i + BoXoi + o+ BrXyi
P(Y|Xi)
Description:
e (Bo+B1X1i+B2X g+ 4B Xy
P(lekl) : 1+e(B0+B1X1i+B2X2i+“'+Bkai)
Xki : the value of the kth independent variable of the i-th observation
Bk : parameter value of the kth independent variable
k : index for independent variables (k =0, 1, 2, ..., p)
1 : index for the observation (1 =1, 2, ..., n)

Many methods can be used to estimate the value of model parameters, including the least squares
method and Maximum Likelihood Estimation (MLE). However, one method that is suitable for
estimating parameters in logistic regression analysis is MLE, which is a method for estimating
unknown population parameters.

2. Methods

Mulawarman University is a state university in the province of East Kalimantan, established on
September 27, 1962 based on the Decree of the Minister of Education and Science No. 130 of 1962 with
four faculties, namely: the Faculty of Constitution and Order, the Faculty of Agriculture, the Faculty of
Forestry, and the Faculty of Mining [197. The main campus of Mulawarman University is located at
Gunung Kelua, while other campuses are located on Jalan Pahlawan, Jalan Banggeris and Jalan Flores.
Mulawarman University has thirteen faculties namely the IFaculty of Economics and Business;
Pharmacy; Law; Humanities; Social and Political Sciences; Medicine; Teacher Training and Education;
Forestry; Public Health; Mathematics and Natural Sciences; Fisheries and Marine Science; Agriculture;
and Engineering [207].

The number of undergraduate students by faculty until the odd semester 2023/2024 is Faculty of
Economics and Business as many as 4,137 people, Faculty of Pharmacy 1,334 people, Faculty of Law
1,666 people, Faculty of Cultural Sciences 1,288 people, Faculty of Social and Political Sciences 4,365
people, Faculty of Medicine 670 people, Faculty of Teacher Training and Education 5.137 people,
Faculty of Forestry 1,539 people, Faculty of Public Health 575 people, FFaculty of Mathematics and
Natural Sciences 1,480 people, FFaculty of Fisheries and Marine Science 1,403 people, Faculty of
Agriculture 1,753 people, and Faculty of Engineering 3,934 people. Using the Slovin formula with a 5%
error rate, the sample size is obtained as follows:
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29.281 29.281

" T 1+29281(0,05)2 74,2025
n = 394,6 ~ 395

The data collection technique used by researchers is interviews with respondents. Descriptive data
collected by the researchers is in the form of questionnaire sheets. The independent variables in this
study include the distance from student residences to the campus, the perception of the public
transportation cost compared to those of other transportation modes, the accessibility of public
transportation around student residences, the ownership of private vehicles, and travel time from
student residences to campus.

Table 1.

Variable factors of public transportation use by Mulawarman University students.

Variables Description Type Description

Y Use of public transportation Category 0 B No.t using
1 = Using
0=<1km

X, Distance from residence to campus Category ; ; ;:2 1122
3 =>10 km
0 = Very cheap

X Perceived cost of public transport compared to C ! B ghzz.lp

2 other modes of transportation ategory 2 B rdmary

3 = Expensive
4 = Very expensive
0 = Very easy
1 = Easy

Xs Public transport accessibility Category 2 = Easy enough
3 = Difficult
4 = Very difficult
0 = Do not have
1 = Bicycle

X, Private vehicle ownership Category 2 = Motorcycle
3 = Car
4 = Motorcycle & car
0 = <15 minutes
1 = 15-30 minutes

X5 Travel time to campus Category 2 = 30-45 minutes
3 = 45-60 minutes
4= >60 minutes

The research procedure can be broadly divided into the literature study stage, determining the
number and distribution of samples, organizing data, and analyzing data. The first stage or preparation
stage is a literature study to comprehend theories related to the goal of the research, then to
determinethe number and distribution of samples in accordance with the research area. The second
stage is data collection, and organizing required data obtained from surveys. Based on the source of
data, data can be classified into primary data obtained directly from respondents or objects under study,
and secondary data that have been previously collected and reported. In this research, secondary data
was obtained from Mulawarman University. The third stage is data analysis to analyze all data that
have been collected with descriptive analysis for each variable, followed by the binary logistic regression
for the selection of the best logistic regression model. The fourth stage is a discussion of the results of
both descriptive analysis and binary logistic regression. In the descriptive analysis, the collecteddata is
presented in the form of a bar chart that displays the frequency of respondents' answers for each variable
category. In the binary logistic regression analysis, the results of multicollinearity detection,
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simultaneous parameter significance test, partial parameter significance test, model fit test, and binary
logistic regression model are presented. After the discussion, conclusions and suggestions are drawn as
a closing.

3. Results and Discussion
3.1. Model Building

The formation of the model is obtained from the possible combination of k independent variables, so
the number of models is 2k - 1, because in this research the number of independent variables is five, the

relationship form is 25 - 1 = 31 possible models formed. The model will be tested and analyzed using
SPSS software.

3.2. Model Fit Test

The model fit test is to conduct the test [217] in each model formed to determine the variables that
have contributed significantly to the model. If the model I s significant, then proceed to the
simultaneous test.

3.3. Concurrent Test

The simultaneous test is to test the significant effect of all predictor variables on the response
variable using the G test in each appropriate model. If the model is significant, then proceed to the
partial test.

3.4. Partial Test

Partial test is to test the significant effect of each independent variable on the dependent variable
using the Wald test in each significant model in the simultaneous test. If in this test the model is
significant, then the model is included in the best model classification.

3.5. Modeling Logistic Regression
After an analysis using SPSS software, the results are shown in Table 2 below.

Table 2.

Model testing results.

Variables Description
X, X5, X5 Significant
X, X, X, X5 Significant
XX, X, Xsus, X5 Significant

Based on the G test and Wald test that have been applied to all models formed, several significant
models are obtained and can be seen as the final model in Table 2 which includes all the independent
variables in this study.

3.6. Determining the Best Logistic Regression Model

After obtaining several significant models presented in Table 2, the best model is selected based on
the smallest G value.

Table 3 shows the best model based on the criteria of the smallest G value to determine factors that
influence the use of public transportation by Mulawarman University students in Samarinda City is

exp (0,087—1,643X,+1,374X,+1,146X3—0,725X,+1,593X L .
(x) = p( g 2 2 2 5)_\which includes variables X, X, X5, Xu, X5
1+exp (0,087—1,643X,+1,374X,+1,146X3—0,725X,+1,593X5)

with a G value of 471.648.
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Table 3.
Best Model Classification.
Variables Model G
0,605 —1,311X; + 0,948X;5 + 1,397X,
X, X, X, () = 2P 1 3 5) 484,745
1+ exp(0,605—1,311X; +0,948X3 +1,397X5)
exp (1,323 — 1,466X; + 1,082X; — 0,582X, + 1,693X5)
X, X, X, X5 fi(x) = 476,236
1+ exp (1,323 —1,466X; + 1,082X; — 0,582X, + 1,693X;)
XX o, X, Xau, 200 = exp (0,087 —1,643X; + 1,374X, + 1,146X; — 0,725X, + 1,593X5) 471,648
X x) = 1+ exp (0,087 —1,643X; +1,374X, + 1,146X3; — 0,725X, + 1,593X5) ’

4. Conclusion

The results of the analysis using the binary logistic regression reveal variables that most influence
the decision of Mulawarman University students to use public transportation. The variables are the
distance from student residence to campus and the travel time. The best logistic model to describe
factors that influence the use of public transportation by Mulawarman University students in Samarinda
City is as follows

200 = P (0,087 — 1,643X, + 1,374X, + 1,146X5 — 0,725X, + 1,593X:)
T(Xx) =

1+ exp (0,087 — 1,643X; + 1,374X, + 1,146X5 — 0,725X, + 1,593X;)
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