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Ordinary Least Squares Regressionfor Predict  
Container Delay 

 
ABSTRACT 
 
In Indonesia, many manufacturing companies use logistics 
services, commonly referred to as transporters, to distribute 
goods. In practice in the field experienced many obstacles 
transporter. One of them is during the door to the port process. 
Process complex business is one of the reasons the door's 
length to the port process, and one same factor effect is during 
the loading process in the warehouse Sender. So that the door 
to the port process can be faster, factors which effects must be 
minimized. In this research, the author uses two variables: 
delay in the loading warehouse as variable X or independent 
variable, and process delay door to port as they are variableY or 
dependent. This study aims to determine how much the 
influence of the Xvariable on the Y variable. Equation OLS 
regression from this study obtainedY = 2.2564 + 1.3546X+0. 
The Independent variable that affects the dependent variable 
based on OLS regression gets anR2value of 0.9584. This shows 
that the warehouse's delay capability (X) influencing the door 
to port delay (Y) is 96%. Researchers also used the MAPE 
method to calculate system accuracy value. The MAPE value 
obtained is 1.676%, which means that the system accuracy 
value is quite good, namely amounted to 98.324%. 
 
Key words: information systems, logistics, sea transportation, 
monitoring, OLS. 

 
1. INTRODUCTION 

 
According to data at Bappenas 2018, Indonesia's population in 
2019 is projected to reach 266.91 million souls. To meet the 
community's needs from Sabang to Merauke, necessary to 
distribute the goods to make it possible up to consumers. Many 
manufacturing companies are using logistics services or 
commonly known as freight forwarders, distributing these 
goods. 

 
A freight forwarder is a business entity provide services for all 
activities that are shared implementation of delivery, 
transportation, and receipt goods using multimodal transport 
either through land, sea, and air[1] 

 
A forwarder is a service-based industry, and its quality of 
service is an essential factor for the success of business. 

Service quality is a crucial issue of the organizational to pursue 
customer satisfaction as the goal of business. Many scholars 
already discuss liner shipping and third-party logistics service 
providers' service quality issues in the literature. However, the 
past researches apply quality function deployment (QFD) to 
explore international freight forwarders' service quality 
requirements[1]. 
In practice, there are many obstacles experienced by logistic 
companies in the distribution of goods in the field. One of them 
is during the door to the port process. Like waiting in line in the 
warehouse, congestion on the road, when picking up containers 
empty, queued when the full stack and others. 

 
From the results of observations made by researchers on one of 
the logistic companies in the Jakarta and Surabaya branches, 
here are three main factors that cause it to delay the door to 
port process. 

Figure 1 explains both in Surabaya and in Jakarta is the main 
factor causing delays in the door to port process is at the 
customer's warehouse. 

 
Regression analysis is a study of the relationship of one 
dependent variable with one or more independent variables. If 
the independent variable is more than one, it is called multiple 
linear regression because the influence of several independent 
variables will be imposed on the dependent variable. In 
general, to estimate the regression coefficient in a regression 
model, the Ordinary Least Squares (OLS) method is used, 
namely by minimizing the number of residual squares[2]. 
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Figure 1: Factors that cause delay door to port 
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In this study, the OLS method applied to the monitoring 
information system. To analyze how much influence load 
delays to the door to the port process. The trial was carried out 
using the length of the load delay done by the transporter, 
which becomes the independent variable(x) and the process 
door's length to port as a bound variable (y) to get valueR2 . 
 
2. STUDY LITERATURE AND PREVIOUSRESEARCH 
 
2.1 Freight Forwarder 

A forwarder is a service-based industry, and its quality of 
service is an essential factor for the success of business. 
Service quality is a crucial issue of the organizational to pursue 
customer satisfaction as the goal of business. In the literature, 
some of scriber already discuss the service quality issues of 
liner shipping and third-party as logistics service providers; 
however, few research types apply quality function deployment 
(QFD) to explore international freight forwarders' service 
quality requirements[1]. 

 
Suyono (2005) provides an understanding of freight forwarder, 
namely a business entity that aims to provide services or 
management of all activities involved to implement delivery, 
transportation, and receipt of goods using multimode transport 
either by land, sea, and air. Then, the Freight forwarder also 
carries out processing procedures and formalities 
documentation required by government regulations of export 
countries, transit countries, and import countries under the 
scope of business. Next, the freight forwarder also settles the 
costs incurred due to transportation activities, cargo handling at 
the port or warehouse, handling documentation, and covers 
insurance liabilities that the owner generally requires. 
 
2.2 Logistics Information System 
 
The logistic information system is a communication network 
broader existing within the organization, or company 
preparations must be made to make or send and receive 
information conveyed by the organization or company. A 
logistics system is made up of a series of facilities connected to 
transportation services. Logistics Information Systems include 
procurement of raw materials, recording of goods orders, 
storage of raw materials and finished goods and distribution, or 
delivery item[3].Including secure data archiving by moving 
data to cloud storage[4]. Innovative technology like IoT, cloud 
computing, big data,and data mining has generated much 
interest due to playing avital role in creating a new business 
and converting the worldto an infinite number of information 
and communicationsystems[5]. 

 
2.3 Ordinary Least Squares (OLS) 

 
Multiple linear regression analysis is one statistical method 
used to model and investigates the relationship between one 
dependent variable and two or more independent variables. 
One of the methods used Ordinary method is used to estimate 
regression parameters Least Squares (OLS). The OLS method 
is susceptible to the presence of deviations from the 
assumptions on the data. Some of the assumptions are between 
another is the residuals must be normally distributed, the 

variance homogeneous, and no autocorrelation occurs. If the 
data is not fulfilled, one assumption is that the OLS estimator 
obtained is not efficient due to an outlier existence. 

 
The OLS regression model can be used to find the best 

relationship between the independent variable X and the 
variable dependent Y, measures the strength of the relationship, 
and performs prediction of variable Y through observed 
variable X. The method of estimating parameters in OLS 
regression uses the Least Square Method (MKT). Linear 
regression analysis model doubles are depicted with 

Yi =ß0 + ß1Xi + e  (1) 
Where: 
Y : dependent variable (response variable) 
X : independent variable (predictor variable) 
ß0 : constant (intercept) 
ß1 : parameter in variable to k, where i: 1,2,…, p[6] 
 
2.4 Previous Research 
Previous research is a reference in research making this time. 
In dealing with society ASEAN, economies need to apply a 
technological system informatics[3]and to face Industry 4.0, 
and companies logistics must also apply digitization so that 
business processes to be more efficient[7].A very logistic 
information system is needed in the logistic process to support 
performance because it can help company leaders supervise 
logistic goods[8]. Information systems logistics are also needed 
to simplify services and monitor entering and leaving goods[9]. 
Information system logistics are also needed to assist the 
management process data and distribution so that goals are 
achieved and can well be monitored and managed[10].  

 
Many Ordinary Least Square Regression Models are used in 
various fields, one of which is in the field management[11]. 
Apart from that, the OLS method is also used in research in 
agriculture[12]. The OLS method is also used in 
Health[13][14]. The OLS method can also be used in social 
research[2]. 

 
Based on literature studies from several scientific journals and 
problem backgrounds, the OLS Regression Method is 
considered good enough to apply to a monitoring system. For 
that research, this time intends to contribute by making the 
system logistic monitoring information using the OLS method 
to automatically detect how much effect the delay has on 
Warehouse loading against the door to port processing speed. 

 
3. RESEARCH METHOD 

 
3.1 Data Collection 

 
This time, the research took place in Jakarta's logistics 
company using data delay door to port in 2019. Data retrieval 
refers to the module container loading to get data on how long 
the process took Cargo warehouse and Container Exchange 
modules to forget the data how long it took the door to port 
process like depicted in figure 2. for later made application of 
the OLS method into the module. In data processing, the author 
uses the Matlab versionR2013a (8.1.0.604). 
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Figure 2: Container Exchange 

3.2 Ordinary Least Squares (OLS) Method 

 
The OLS regression model can be used to find the best 
relationship between the independent variable X and the 
variable dependent Y, measures the strength of the relationship, 
and performs prediction of variable Y through observed 
variable X[15]. The method of estimating parameters in OLS 
regression uses the Least Square Method (MKT). Linear 
regression analysis model doubles are depicted with 

 
Yi =ß0 + ß1 Xi + e  (1) 

Where:   
Y : dependent variable (response variable) 
X : independent variable (predictor variable) 
e : eror 
ß0 : constant (intercept) 
ß1 : parameter in variable to k, where i: 1,2,…, p[6] 
 
The coefficient of determination (R2) measures the 
proportioned diversity or variation in the total response variable 
explained by predictor variables. Incredible value R2canbe 
retrieved from[16] 

ܴଶ = 1−	ோௌௌ
்ௌௌ

  (2)  
 

RatedR2ranges between 0 <R2<1. The higher the value 
ofR2the higher the predictor variable's power to explain the 
response variable in regression analysis. So that better 
predictions of response variables can be obtained[16]. 
 
3.3 Percentage Error (MAPE) 

 
MAPE is the most accurate prediction model, each model is 
considered to be applied to the past data, and a model with the 
minimum total error is chosen. Second, it is necessary to assess 
the accuracy periodically, detect abnormalities and deficiencies 
in the model may arise later. To evaluate the accuracy and 
forecasting the performance of different models. This research 
adopts the Percentage Error index (MAPE). MAPE is an 
absolute value of the data's percentage error to the mean or 
formulated[17].  

 

ܧܲܣܯ =
∑(	ುೝ೐೏೔ೖೞ೔షಲ೎೟ೠೌ೗)

ಲ೎೟ೠೌ೗ ୶	ଵ଴଴

௡
  (3) 

 
4. RESULT AND DISCUSSION 

 
The first process of OLS is to do calculations on the data set. 
Searching for the OLS equation begins by calculating the 
parameter value in the variable orß1, then looking for a 
constant value orß0then looking for an error value terme. After 
that, to find out how significant the independent variable's 
influence on the dependent variable must seek the value ofR2. 
RatedR2ranges from 0 to 1 with the conclusions. The greater 
the value, the better the prediction variable can be obtained. 

 
4.1 OLS Equation Calculation 

 
The data set used the door to port delay data in 2019 in Jakarta 
with 365 data. Started by finding the value of ß1in the 
following steps 

 

ßଵ = 	
൬∑ ݕݔ − ቀ∑௫୶	∑௬

௡
ቁ൰

൬∑ݔଶ − ቀ∑ ௫௬	
௡
ቁ൰

=
൬798813 − ቀଵଶ଴ସହ		୶	ଵ଻ଵସଷ

ଷ଺ହ
ቁ൰

൬569561 − ቀଵସହ଴଼ଶ଴ଶହ	
ଷ଺ହ

ቁ൰
= 1,3546 

     (4) 
 

After obtaining the variable coefficient value orß1, Stepnext is 
to find the value forß0, with steps asfollowing 

 

ß଴ =
ݕ∑
݊ − ቆ	ß1	x	

∑ ݔ
݊ ቇ =

17143
365 − ൬	1,3546	x	

12045
365 ൰ = 2,2564 

     (5) 
Then look for the term e error value as follows 

 

෍ݕ−	෍ݕො = 17143− 17143 = 0 
      (6) 
 
From the results of these calculations, the OLS equation is 
obtainedas follows y = 2,2564 + 1,3546x + 0. 

 
4.2 Calculation of the coefficient of determination (R2) 

 
After obtaining the OLS equation, it is also necessary to look 
for the coefficient of determination to determine how much 
large ability variable x data influences variable y. The known 
OLS equation proceeds with prediction calculations and looks 
for the Total Sum of Square value (TSS) and the Residual Sum 
of Square (RSS). From the data set studied, the TSS value was 
329467.6055, and the RSS value of 13718,6757. So that it can 
be calculated the value ofR2 as follows: 

 

ܴଶ = 1−	ோௌௌ
்ௌௌ

= 1−	 ଵଷ଻ଵ଼,଺଻ହ଻
ଷଶଽସ଺଻,଺଴ହହ

= 0,9584  (2) 
 
So we get the value of R2of 0.9584 or the 96% who shows that 
the ability of the X variable to the Y variable is quite large. 
 
4.3 Calculation of Percentage Error (MAPE) 

 
After getting the predicted value, calculate the system accuracy 
value with the formula 100% reduced MAPE value. The 
MAPE value is obtained as follows: 
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ܧܲܣܯ =
∑(	ುೝ೐೏೔ೖೞ೔షಲ೎೟ೠೌ೗)

ಲ೎೟ೠೌ೗ ୶	ଵ଴଴

௡
= 	 611,8346

ଷ଺ହ
= 1,676%	 (3) 

 
So that the system accuracy value is100% - 1,676% = 
98,324%. 
 
4.4 Visualization 

Figure 3 is a connecting scatter plot of the door's value to port 
delay on the y-axis. The value ranges from 0 to 200 in hours, 
with a delay value in the warehouse on the x-axis, which has a 
value range of 0 up to 150. From the scatter plot above, it can 
be seen that the distribution of data or coordinate points is very 
close to the linear line; this shows that the error is relatively 
small. From the overall linear line, you can see the pattern from 
the bottom left to the top right, which can be said if the delay in 
the warehouse is getting longer, the door to port delay will also 
be longer. 

 
5. CONCLUSION 
 
Based on the analysis results, the OLS regression model is 
obtained in this case study, and it is y = 2,2564 + 1,3546x + 0. 
Theß0value is 2,2564, which means that if the loading 
warehouse's delay is zero, the door to the port process can only 
occur in 2.2564 hours, and theß1value is 1,3546, which means 
that if the delay in the loading warehouse increases, 1 hour, the 
door to port process will take 1.3546 hours. ScoreR2in this 
study is 96% explained that the delay ability in the loading 
warehouse is very influential on the door to port processing 
speed. 
In this study, only one variable was used independently, 
namely delay in the loading warehouse. Therefore the next 
research can add several other variables that also affect the 
door to port processing speed and can using other regression 
models to compare the result. 
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