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Abstract. Workplace accidents are a concern for companies nowadays and can occur due to
internal and external factors of the company. Thereby, several strategies are developed to predict
and minimize the hazards in this environment. Companies resort to intelligent solutions, such
as predictive analytics, aiming to increase productivity while ensuring safety in the work envi-
ronment. In terms of accident prediction analysis, different input data are needed to ensure the
accuracy of a predictive model. Therefore, this study aims to automatic collect and pre-process
data from holidays for subsequent implementation in an accident-oriented predictive model to
demonstrate its relevance in predicting accidents in the workplace.
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1 Introduction

Accidents in the workplace have been extensively studied by developing theories that
try to explain, prevent and reduce them. The most used approaches are the accidents
research and the implementation of preventive actions. However, digital technology
solutions, such as predictive analytics, have started to be studied and implemented,
contributing to the improvement of safety in the workplace [3]. Several areas, such
as energy and construction, use accident prediction through predictive models with
different input parameters referring to the accident and workplace [1,10]. In addition to
factors relating to the company and employees, external factors influence the occurrence
of accidents as they are part of the employees’ daily routine, and can directly affect
their performance [2,7]. Some authors have developed occupational accident prediction
models considering weather data as predictors [9,11].

Recent literature has demonstrated the relationship between psychological aspects
and occupational accidents. Studies mention that employees who endure high pressure
for productivity are more likely to develop high levels of anger, sleep disturbances,
health problems, and an increased risk of accidents and/or injuries [12]. Other studies
reinforce the link between occupational stress and workplace accidents [8]. A model
that intends to predict accidents can be directly influenced by factors extrinsic to the
workplace.

In this context, this work aims to develop a Python script that can automatically
and dynamically collect, from a Web Service, dates (and respective days of the week) of
Portuguese national and municipal holidays between 2018 and 2022, considering that
some holidays alter their date periodically, such as Easter. In addition, it is not easy



to find a single calendar that gathers information about the municipal holidays of the
various Portuguese cities, which usually do not occur on the same date and weekly day:.

By obtaining these holidays’ data, we intend to prepare a dataset and use it to
study the impact that national and municipal holidays have on the retail sector and,
consequently, on employees. It is mandatory to find input parameters for the accident
prediction model, because several factors influence the occurrence of accidents. After
an extensive review, none studies were found involving this type of data nor on the
influence that holidays have on stores in the retail sector. In other words, holiday data
can be explored in conjunction with accident information to increase the performance
of predictive models and minimize risk. The data needed to feed a predictive system
can be collected from different sources: sensors, forms, databases (online and offline),
and directly from the internet, among others. One of the options for obtaining data
collected directly from the internet is Web Services, which are applications without a
graphical interface designed to receive and respond to requests from other applications.
This communication with other applications is done using the HT'TP protocol, and the
XML specification for the data [15].

HTTP request libraries are easy to find in modern programming languages [14]; some
of the most used Python HTTP request libraries are httplib2, urllib2, and requests [4].
The response of HT'TP requests is divided into three parts: the status code, in a set of
headers, and the entity-body. The entity-body is the most crucial part as it is where the
web service client will get the information it needs when parsing an XML document [14].
Works such as those by [5,6,13] use the ElementTree library to analyze XML documents
with the tree style strategy because, with this library, it is possible to parse an entire
XML document with just one line of code.

This paper is organized into four sections. The Section 1 describes the study’s struc-
ture, the motivation in the development, and a brief literature review on the relevance
of holiday data in accident prediction and the usual procedure used to extract this type
of data. The procedure adopted to collect the data is described in Section 2. In Section
3 the results obtained are analyzed and discussed. Finally, the study is concluded, and
future work is presented in Section 4.

2 Methodology

Fig. 1 shows the steps used to obtain the datasct that contains Portuguese national
and municipal holidays. As it is possible to observe, six steps were taken into account
to obtain the desired data. A description of each step follows.

— Data Collection (Step 1) — To find or identify possible sources for the desired data,
among web pages, databases, and Web Services, for example.

— Literature Review (Step 2) — After choosing the selected data source, there will be

a literature review about the existing methods to extract the data and about the
pre-processing methods.

110



WEB SERVICE ANALYSIS DATA PRE-PROCESSING

Find possible sources for the Analysis of the returned Deletion of duplicate, out-of-context,
intended data, including web XMU's structure poorly formatted, or non-significant
pages, databases, Web Services, data for the purpose of the project.

.............. |-

ALGORITHM DESIGN DATA STORAGE

Survey of existing methods to Development of an automated Storage of already

extract similar data and data script capable of collecting the processed data in CSV files.
pre-processing methods. desired data, using the Python.

Fig. 1: Methodology used.

— Web Service Analysis (Step 3) — The structures of the XMLs returned from the Web
Service were analyzed to prepare the algorithm’s elaboration.

— Algorithm Design (Step 4) — Taking into account all the collected information, the
algorithm will be designed through the development of an automated script capable
of managing the desired data, using the Python programming language to create a
client that receives documents XML from a Web Service.

— Data Pre-processing (Step 5) — After extracting the data through the algorithm
developed in the previous task, pre-processing methods will be used to exclude du-
plicate, out-of-context, poorly formatted, or non-significant data for the project, as
well as generating the day of the week when the holidays occurred, since the day
can have some influence on accidents.

— Data Storage (Step 6) — The processed data will be stored in CSV files and used for
further studies.

3 Results and Discussion

After searching for possible sources for the intended data, two Web Services were se-
lected to return XML documents with information about municipal and national hol-
idays. This choice is justified since this source had well-standardized data, facilitating
the collection.

For Web Service, the year of interest must be a requesting data. In the case of
municipal holidays, the ID number of the municipality is required, following a pattern
provided by another service of the same Web Service. It was decided to collect data
on all cities available in the Web Service and only then filter them according to the
need. This approach was chosen since it is easier to autonomously filter the data once
it is stored in a data frame of the Pandas library. This strategy could be problematic
in large amounts of data, but this is not the case.
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Before creating the script, the XML structures provided by the Web Services were
analysed. Fig. 2 illustrates the hicrarchy found for extracting data referring to municipal
holidays.

@DIdaysByMumcpalnyclRes@
GHolldaysByMuncpaltytiReD

( <Holiday> ’
( <Date> ) ( <Name> )EMuncpaclyD <<Descrpron>> ( <Type> )
( <ld> ) (<Name>)

Fig. 2: XML Structure of Municipal Holidays

Fig. 3 presents the hierarchy found for collecting data on national holidays.

<GetNationalHolidaysResponse

(=) (=) (=) ()

Fig. 3: National Holidays XML Structure.

The codes created make GET method requests for each year and municipality to the
service in question, and the answer to these requests is stored in a variable of string
type that has its content increased after each request made to the Web Service. This
approach was chosen to facilitate the pre-processing data procedure.
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With the content of all requests in a single variable, a pre-processing of the resulting
XML is performed, that is, a single XML with the data of all the XMLs returned. The
pre-processing consists of removing the root element, meaning, the tag at the top of
the hierarchies shown in Figures 2 and 3 to allow the subsequent interpretation of the
file by the libraries used.

Finally, the “fromString” function is used since string variables from the ElementTree
library are used to obtain an Element object from the XML documents, one node from
the tree. The node can be iterated to get access to the child nodes. The nodes have
a “text” attribute with which it is possible to extract the text associated with each
node and then obtain the desired data. Once the dates of each holiday are collected,
the script get the corresponding day of the week using the weekday method of Python’s
datetime package.

The collected data are placed in data frames of the Pandas library in order to use the
methods of this library to create .csv files as the final result of the scripts. In the next
step of the research yet to be carried out, this library will also contribute to facilitate
the filtering of the data.

The extracted dataset referring to municipal holidays contains about 914 data, show-
ing the municipality’s name, the holiday’s representative date, and the day of the week
that they occurred in each year selected, as can be seen in the sample presented in
Table 1.

Table 1: Sample of the holidays data extracted in relation to municipal holidays

Municipality Date Weekday
Alcobaga 2018-08-20 00:00:00 |Monday
Alvaidzare 2018-06-13 00:00:00 |Tuesday
Ansido 2018-05-10 00:00:00 |Thursday
Elvas 2019-01-14 00:00:00 |Monday
Fronteira 2019-04-06 00:00:00 |[Saturday
Constancia 2020-04-13 00:00:00 |Monday
Coruche 2020-08-17 00:00:00 |Monday
Castro Daire 2021-06-29 00:00:00 |Tuesday
Cinfaes 2021-06-24 00:00:00 |Thursday
Calheta 2022-10-25 00:00:00 |Tuesday
Velas 2022-04-23 00:00:00 |[Saturday

The dataset of national holidays extracted comprises 69 data, divided into the name
of the holiday, the dates, and the day of the week that they occurred in each year
selected, as shown in the sample shown in Table 2.

As shown in the tables, the data collected for each type of holiday were stored
together, regardless of the year, to facilitate later use.
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Table 2: Sample of the data extracted about national holidays.

Holiday Date Weekday
Ano Novo 2018-01-01 00:00:00 |Monday
Carnaval 2018-02-13 00:00:00 |Tuesday
Sexta-Feira Santa 2018-03-30 00:00:00 |Friday
Péscoa 2019-04-21 00:00:00 [Sunday
Dia da Liberdade 2019-04-25 00:00:00 |Thursday
Restauragao da Independéncia 2020-12-01 00:00:00 |Tuesday
Imaculada Conceigao 2020-12-08 00:00:00 |Tuesday
Dia de Camoées, de Portugal e das|2021-06-10 00:00:00 |Thursday
Comunidades Portuguesas
Assuncao de Nossa Senhora 2021-08-15 00:00:00 [Sunday
Dia da Liberdade 2022-04-25 00:00:00 |Monday
Dia do Trabalhador 2022-05-01 00:00:00 [Sunday

4 Conclusion and Future Work

The literature review made exposed that studies concerning the influence of holidays in
workplace accidents occurrence are scarce. In this context, this research aimed to collect
data to do such correlation. In this work scripts were created that can make requests
to Web Services and interpret their response, and to store the collected information in
.csv files.

To do so, extensive computational resources were not needed due to the use of the
existing Python modules. The approach used may not be the most suitable for Web
Services that can return extensive data, considering that the filtering was done only
after data collection. However, the large computational cost involved in this process is
not as significant for smaller applications as presented in this work.

After being processed and filtered by cities of interest, the obtained dataset will be
used to study the impact that holidays may have on the occurrence of accidents. A new
dataset will be prepared with the accidents between 2018 and 2022, already collected
from a retail company in Portugal and associated to the occurrence of the holidays,
the time spent from the last one and the proximity of the accident. These elements
referring to holidays will be correlated with the cause of the accident to understand the
influence of which a holiday may have on the behavior of the store and employees.
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