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 ABSTRACT 

Open data is non-confidential data that is made available without any restrictions on use or 

distribution. Open government data (OGD) is a tool to empower citizens and give them access and 

permission to use data produced by the government organizations, so that they can use, store, redistribute 

and integrate the data with other data sources. Providing information in the form of open data leads to 

reducing corruption, gaining public trust and creating a democratic society. Also, open data provide more 

possibilities for monitoring governance activities. The aim of this research is to understand, predict and 

control the complex system of communication between citizens and organizations providing open 

government data in order to benefit from the advantages of open data. For this purpose, in the understanding 

phase, a series of comprehensive and complete evaluation criteria of organizations based on library studies 

have been presented. Also, the data extraction of the organizations present in the open government data 

portal has been done. Then, data mining techniques including the decision tree classification model has 

been used to predict and control the status of organizations. The accuracy of the created classification model 

was 90.91, which showed that the created model was desirable. By using the presented classification model, 

managers will be able to predict the status of organizations. Also, they can apply the necessary changes on 

the organizations in order to change the status of the organization to the desired status. 
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1 INTRODUCTION 

In general, all knowledge, awareness, possessions, statistics, identifiers, backgrounds and 

assumptions are considered data. Basically, data are considered as raw material that describes a reality [1]. 

Any data that has restrictions and costs to access it is called closed data. Open data is data that anyone can 

freely use (reuse, distribute) for any purpose without the need for a license or permit. Open government 

data is a subset of open data that is considered as a key enabler for open government [2]. Danneels et al. 

have defined open government data as "accessible and reusable data services designed to allow third parties 

to create new value" [3]. Open government data is a concept that aims to involve citizens to the maximum 

extent in using or reusing government data. Citizen participation is expected to create innovation and help 

the government improve the quality of services provided [4]. In fact, open government data is an inseparable 

part of the concept of smart government [5]. 

The concept of open data is based on the idea that some data should be freely available to everyone 

so that they can use, reuse and publish it as they wish, without facing copyright, patent or other restrictions 

limitations [6]. The basic philosophy of open data is also similar to other movements based on the right of 

open access, such as open source software, open education, etc. Data, like any other commodity, has 
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potential benefits. Data must be refined like oil in order to reap its potential benefits; It means that it cannot 

be used by itself. When data becomes available to the public, individuals, organizations and scientists are 

able to recreate them in a new way and use them in the path of innovation and new value creation [7]. 

The purpose of this research is to understand, predict and control the situation of organizations that 

provide open government data. In order to understand the situation of organizations, comprehensive and 

effective criteria have been extracted in the quality of open government data based on library studies. Then, 

based on each criterion, the data of each organization has been extracted. Then, a classification model has 

been created in order to predict and control the status of the organizations. 

 

2 RELATED WORKS 

In this section, the research related to the evaluation of the quality of open government data has been 

discussed with the aim of understanding the current situation of organizations that provide open government 

data. Table 1 shows related researches based on researchers' names, year of publication, research title, brief 

description, and results. 

Table 1: Research related to open government data quality assessment 

Researchers

' names 

Year 

of 

publi

catio

n 

Research title Brief description Results 

refe

ren

ce 

Nikiforova 

et al 
2021 

Open 

government data 

portal usability: 

A user-centred 

usability 

analysis of 41 

open 

government data 

portals 

A set of 41 open 

government data 

portals has been 

selected for usability 

analysis according to 

the feedback of 40 

users. 

Based on the results of this 

research, the lack of interaction 

between users with open 

government data portals in 

cases such as providing 

feedback or requesting datasets 

is one of the main problems of 

open government data portals. 

[8] 

Zhang and 

Xiao 
2020 

Quality 

assessment 

framework for 

open 

government 

data: Meta-

synthesis of 

qualitative 

research, 2009-

2019 

The integration of 10 

qualitative studies in a 

common reference 

framework for 

evaluating the quality 

of government data has 

been addressed. 

Based on a seven-step analysis, 

a common reference framework 

for evaluating the quality of 

open government data has been 

presented, which includes six 

criteria of accuracy, 

accessibility, completeness, 

timeliness, stability, and 

comprehensibility. 

[9] 

Nikiforova 2020 

Timeliness of 

open data in 

open 

government data 

portals through 

pandemic-

related data: a 

long data way 

from the 

publisher to the 

user 

The study on the 

timeliness of open data 

in open government 

data portals has been 

studied. 

60 countries and their portals 

are checked for timeliness of 

data. 

[10] 
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de Juana-

Espinosa 

and Luján-

Mora 

2020 

Open 

government data 

portals in the 

European Union: 

A dataset from 

2015 to 2017 

They evaluated open 

government data 

portals in the European 

Union from 2015 to 

2017. This study 

presents data collected 

from open government 

data portals in 28 EU 

countries. 

In this research, the criteria of 

"the existence of a link from the 

open government data portal to 

the source site providing the 

dataset", "the existence of 

social network plugins" in order 

to discuss the experiences of 

users in using the open 

government data portal, 

"supporting different formats of 

the dataset" and "ability to 

search and filter data" have 

been suggested as evaluation 

criteria for open government 

data portals. 

[11] 

Kubler et al 2018 

Comparison of 

metadata quality 

in open data 

portals using the 

Analytic 

Hierarchy 

Process 

Providing quality 

criteria and checking 

their weight using 

multi-criteria decision-

making techniques 

It considers the following 

aspects in open data as quality 

dimensions: usability, 

completeness, openness, 

addressability and 

retrievability. 

[12] 

Dahbi et al 2018 

Toward an 

evaluation 

model for open 

government data 

portals 

They specify an 

evaluation model for 

open government data 

portals based on 

several main 

dimensions. 

The specified dimensions are: 

information richness, 

discoverability, reusability and 

interactivity. The proposed 

evaluation model has been used 

to evaluate four national open 

government data portals. 

[13] 

Vetrò et al 2016 

Open data 

quality 

measurement 

framework: 

Definition and 

application to 

Open 

Government 

Data 

Present an approach 

for measuring the 

quality of open 

government datasets. 

They suggest evaluating the 

data set for completeness, 

accuracy, traceability, 

comprehensibility, compliance, 

and expiration. 

[14] 

Dawes et al 2016 

Planning and 

designing open 

government data 

programs: An 

ecosystem 

approach 

Introduced a 

framework for 

evaluating the quality 

of open data portals at 

the national level and 

presented a set of 

criteria for evaluating 

data quality problems 

in open government 

data portals. These 

criteria were applied to 

12 portals and several 

dimensions of data 

quality were 

introduced. 

These dimensions included the 

existence of standards in data 

formats, the existence of 

metadata, the ability to read by 

machines and the up-to-

datedness of the data. 

[15] 

Misuraca 

and Viscusi 
2014 

Digital 

governance in 

the public sector: 

Have discussed a 

quality-based open 

government data 

The criteria include three 

different quality dimensions: 
[16] 
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challenging the 

policy-maker's 

innovation 

dilemma 

compliance assessment 

framework. 

completeness, accuracy and 

timeliness. 

Ren and 

Glissmann 
2012 

Identifying 

information 

assets for open 

data: The role of 

business 

architecture and 

information 

quality 

The quality criteria of 

government data have 

been identified. 

Six open data quality criteria 

are proposed: accessibility and 

availability, comprehensibility, 

completeness, timeliness, error-

free and secure. 

[17] 

Tauberer 2012 
Open 

government data 

It distinguishes 

optimal data quality 

from each other and 

defines 17 different 

characteristics that 

correspond to 5 

categories of data 

quality. 

The presented quality criteria 

are: basic principles, data 

format, universality of use, data 

dissemination and data 

openness. 

[18] 

 

As seen in previous researches, each of the conducted researches is focused on a specific aspect of 

improving the quality of open government data, and there is no comprehensive and complete set of 

evaluation criteria to understand the situation of organizations that provide open government data. Also, 

extracting the data of these organizations based on the extracted criteria and using these data in order to 

create a classification model to predict and control the status of organizations has not been done. In this 

research, after extracting the comprehensive quality criteria of open government data based on library 

studies, the data extraction of organizations that provide open government data has been done. Then, a 

classification model has been created to predict and control the state of organizations providing open 

government data. 

 

3 MATERIALS AND METHODS 

In this research, the type of research is based on the purpose of applied research. In the phase of 

understanding the situation of the organizations that provide open government data, effective criteria have 

been extracted for the quality of open government data and increasing citizens' willingness to use data based 

on library studies. Then the organizations, including all government organizations and institutions present 

in the open data portal that provide open government data, have been examined and the data related to each 

criterion has been calculated for each organization. The number of investigated government organizations 

and institutions was 112. Then, data mining techniques, including the classification model and the decision 

tree has been used to predict and control the status of organizations that provide open government data. 

Also, confusion matrix and criteria such as accuracy have been used to evaluate the created classification 

model. Figure 1 shows the diagram of the research process. 
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Figure 1: Diagram of the research process 

 

4 RESULTS AND DISCUSSION 

In this section, the results of the phases of understanding and predicting the situation of organizations 

that provide open government data are discussed. 

 

4.1 Understanding the status of organizations that provide open government data 

4.1.1 Extracting comprehensive and effective criteria for the quality of open government data 

and increasing the willingness of citizens to use the data 

In order to understand the situation of organizations that provide open government data, 

comprehensive and effective criteria for the quality of open government data and increasing the willingness 

of citizens to use data have been extracted as evaluation criteria. For this purpose, library studies have been 

used. The extracted dimensions and criteria are stated in the following with the relevant reference. 

 

4.1.1.1 Open data 

1- Data accuracy [13, 19]: This dimension deals with data authenticity, absence of missing data, and up-to-

datedness. In the following, the criteria related to the dimension of data accuracy are stated. 

a) Data originality [14, 19] 

b) Lack of missing data [13] 

c) Up-to-datedness [13, 19, 20]: Each organization's score Oi is calculated based on the data it 

has published in the last five years (Tj is the data published in j years ago) using formula 1. 

Oi = ∑ (1 −
𝑗

10

4
𝑗=0  )×Tj (1) 

2- Discoverability [13]: Discoverability deals with tools and mechanisms that increase data accessibility 

and browsing. In the following, the criteria related to the dimension of discoverability are stated. 

a) Metadata completeness [13, 20-22]: The checked fields are: title, description, label, publisher, 

etc. 

b) Data access [13, 14, 20, 22]: This criterion assesses the presence of features that enhances data 

discovery, specifically the presence of three features: search, sort, and filter. 

3- Richness of information [13]: Information richness examines the satisfaction of user needs in terms of 

the amount of data. In the following, the criteria related to the dimension of information richness are stated. 

Understanding

• Extracting effective 
criteria in the quality of 
open government data 
and increasing the 
willingness of citizens to 
use data based on library 
studies

• Data extraction of each 
organization based on 
the extracted criteria

Prediction and control

• Creating a decision tree 

classification model

• Evaluation of the 
created model
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a) Number of data sets [13, 14, 20, 21] 

b) Number of categories of data sets [21] 

c) Data subject matter [21] 

d) Data request ability [13, 22] 

 

4.1.1.2 Data transparency 

1- Reusability [13, 19]: Open government data is considered reusable when the data is released under an 

open license that permits unrestricted access, reuse, and redistribution of the data. It should also be 

published in electronic format and be machine-readable. In the following, the criteria related to the 

dimension of reusability are stated. 

a) License openness [13, 19]: This criterion evaluates the openness of the dataset license for reuse. 

b) Format openness [13, 19, 21]: For each dataset Dn, the FOIn  score is assigned based on the source 

format as follows: 

- If the format is not machine-readable: FOIn = 0 (e.g. PDF) 

- If the format is machine-readable: FOIn = 1 (e.g. JSON or CSV) 

c) Free [19] 

d) Non-discriminatory [14, 19]: the possibility of accessing and reusing data should be the same for 

all people. 

2- Understandable [19] 

 

4.1.1.3 Interactivity 

1- Feedback [13, 19, 20]: This criterion measures the presence of three possibilities: commenting on 

the dataset, ranking the dataset, feedback on the portal. 

2- Visualization [13, 20, 21]: This measure assesses the presence of visualization tools and features 

such as maps, charts, or programs to visualize and interact with data. 

 

4.1.2 Data extraction of organizations based on extracted criteria 

After extracting the criteria in the previous phase, the data of the organizations and government 

institutions present in the open data portal was extracted based on the extracted criteria. The number of 

organizations in this portal that provide open data has been 112. 

 

4.2 Predicting and controlling the status of organizations that provide open government data 

In this phase, data mining techniques including classification have been used in order to predict and 

control the status of organizations that provide open government data. These techniques have been applied 

on the data obtained in the previous phase. 

 

4.2.1 Classification model 

In this phase, the decision tree classification model was created using Rapid miner software. Figure 

2 shows a view of the implementation of this classifier and the operators used. 
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Figure 2: A view of the implementation of the decision tree classification model in the Rapid miner 

software 

 

In this classification, 80% of the data were used as training data and the remaining 20% were 

considered as test data. Figure 3 shows the created decision tree. "HV" is high visitation, "MV" is medium 

visitation and "LV" is low visitation. 
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Figure 3: Decision tree 

 

Using the decision tree created in Figure 3, it is possible to predict the status of organizations in 

providing open government data. For example, if the number of data sets is less than 7 and the number of 

categories of datasets is greater than 2, the organization status will be equal to MV i.e. medium visitation. 

Also, by using the created decision tree, it is possible to control the status of organizations and improve 

their status. For example, if the status of an organization is equal to the low visitation (LV), it can be 

changed to the medium visit status by increasing the number of data sets, increasing visualization and data 

access. The amount of changes required for each mentioned criterion can also be obtained from this decision 

tree. 
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4.2.2 Evaluation of the classification model 

In this section, the evaluation of the created classification model has been discussed. Figure 4 shows 

the confusion matrix of the created decision tree. 

 
Figure 4: Confusion matrix of the created decision tree 

 

The accuracy of the created classification model is equal to 90.91%, which shows that the model is 

desirable. Also, the values of other criteria such as recall and precision are shown in Figure 4. 

 

5 CONCLUSION 

In order to increase citizens' desire for open government data and take advantage of its benefits, it is 

necessary to first understand the complex system of communication between citizens and organizations that 

provide open government data and determine the status of each organization. For this purpose, a series of 

evaluation criteria is needed. In this research, comprehensive and complete criteria for evaluating the status 

of organizations were presented. Also, the data of the organizations present in the open data portal were 

extracted based on each criterion. Then, a decision tree classification model was presented in order to 

predict and control the status of organizations. The accuracy of the created model was equal to 90.91, which 

shows that the model is desirable. By using the presented classification model, managers will be able to 

predict the status of organizations. Also, they can apply the necessary changes on the organizations in order 

to change the status of the organization to the desired status. 
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