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Abstract

The paper focuses on the implementation of new concepts and business models to increase data quality by defining clear rules for
real-time error detection in an experimental decision support system (DSS), which helps financial decision-makers to analyse and
process useful and business information from raw data, documents, personal knowledge and/or business models in order to identify
and solve complex financial problems and to choose the best decisions.
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1. Introduction

A decision support system is a specific class of computerized information system used to improve a company's decision-
making capabilities and organizational decision-making activities [1]. A properly designed DSS analyses, processes large amounts of
data and helps decision-makers to compile useful information from raw data, documents, personal knowledge, and/or business
models, in order to identify and solve the business problems and to take effective decisions.

Decision support systems bring together data and knowledge from different business areas and sources to provide users with
information beyond the usual reports and summaries. This is intended to help and guide the people to make the best decision [2].

A DSS is meant to improve the business decision-making ability of managers allowing them to take faster and better
decisions within the constraints of cognitive, time and economic limits. It increases the business productivity of the decision-makers
and supplements one or more of a decision maker’s abilities [3]. In addition, it can facilitate one or more of the decision-making
stages [4] (such as intelligence, design, choice and implementation), facilitate smother problem solving flows and can aid enables
decision maker to address unstructured or semi-structured decisions [5]. Thus, the decision maker’s knowledge management
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competence is enhanced; his knowledge management (KM) skills are supplemented with the computer-based KM capabilities [6].
The rest of the paper is organized as it follows. In the first section, it is presented DSS general aspects section. Then it is
proposed the general structure of the system. Then there are described the main components (front end and back end) of the system.
The main advantages of the proposed solution are eventually presented. The financial and business information utilized in this
Complex Web Based DSS are stored in the relational SQL databases.
The financial and business data arrives in the Databases using SQL scheduled jobs with daily or monthly frequency.

2. DSS general aspects

In the specialized literature, from a practically point of view, a significant number of authors agree [7] with the following
DSS set of features [8]:

a) Facilitation. DSS helps and guide the managers to make good decisions for complex business problems. DSS contains
facilities and supports specific decision-making activities and/or decision processes.

b) Interaction. DSS are computer-based systems designed for interactive use by decision makers or staff users who control
the sequence of interaction and the operations performed.

¢) Ancillary. DSS can support decision makers at any level in an organization and guide them to get the best solution. They
are NOT intended to replace decision makers.

d) Repeated Use. DSS are intended for repeated use. A specific DSS may be used routinely or used as needed for ad hoc
decision support tasks.

f) Task-oriented. DSS provide specific capabilities and facilities that support one or more tasks related to decision-making,
including intelligence and business data analysis; identification and design of business alternatives; choice between business
alternatives and taken decision implementation.

g) Identifiable. DSS could be an independent business system that collect or replicate data from other information business
systems or subsystems of a larger, more integrated information system.

f) Decision Impact. DSS are intended to improve the data accuracy, data timeliness, data quality and overall effectiveness
of a specific decision or a set of related decisions.

This paper aims at presenting a complex web-based decision support system, which meets most of those above
characteristics.

3. Ensuring data quality for a complex web-based decision support system

Data quality is critical in any decision support system, particularly in complicated web-based systems. To create relevant
insights and support decision-making processes, a decision-support system relies on accurate, trustworthy, and timely data.
Maintaining data quality becomes considerably more difficult in a complicated web-based decision support system when data is
collected from numerous sources and integrated into a central platform. Here are some crucial factors [9] to consider when
addressing large data quality in such a system:

a) Scalability: Big data systems handle massive amounts, speeds, and types of data. Checking the data quality processes and
technologies can handle the enormous amounts of data being processed.

b) Data Pre-processing: Big data is frequently noisy, incomplete, or inconsistent, and requires increasing the data quality
before analysis, by using pre-processing techniques such as data cleaning, transformation, and normalization.

¢) Data Sampling and Sampling Bias: due to its dimension, sometimes big data is required to deal with samples rather than
the complete dataset. Ensuring that the sample procedure is representative and that sampling bias is avoided, guarantees
expected analytic results.

d) Data Integration Difficulties: to achieve accurate and relevant insights when a variety of data sources are used, including
organized and unstructured data, data integration methods must accommodate the heterogeneity of data formats, schemas,
and semantics.

e) Monitoring and Metrics for Quality: big data quality measures take into account elements such as data accuracy,
completeness, consistency, and timeliness. The solution is to implement strong monitoring methods to verify data quality
and spot anomalies constantly.

f) Parallel Processing and Distributed Computing: Processing and analysing enormous datasets, sometimes requires
distributed computing frameworks, to ensure that data quality processes can be conducted in parallel and dispersed across
the computing cluster.

g) Data Privacy and Security: sensitive information requires the implementation of strong security measures to preserve data
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privacy and maintain regulatory compliance, so anonymization techniques and access controls to protect the quality and
integrity of your data become usual.

Machine Learning and AI: machine learning and Al algorithms used frequently in big data systems for analysis and
decision-making require addressing the data quality processes, such as feature engineering, model training, and evaluation,
which should be in line with the needs of these algorithms.

Encourage user feedback and validation: based on their experience and domain knowledge, decision support system users
can contribute insights into data accuracy, relevance, and reliability. To increase overall data quality, users are asked to
detect potential data quality issues in their daily interaction with Big.

By taking these factors into account the data quality is increased and specific quality rules could be generated at the level of a

quality framework (as a main component of the web-based decision support system). Continuous monitoring, proactive data
management strategies, and user participation are critical for improving the quality framework and for preserving data quality over
time for determining the relevance of data-driven decisions.

4. General structure
The general structure of the Experimental Web Based DSS is shown in Fig. 1. The hardware configuration platform is

composed out of many machines that run software applications independent of each other. They are called generically: Core
Banking Server machine, Data Warehouse (DWH) Server machine, Reporting Server machine, Web Server machine and
Decidend machine that are independent of each other.

They are described in the sequel:

a)

b)

c)

The Core Banking Server machine is always a power server, which allows users to connect and use the capabilities and
the facilities of the banking application. The core banking application can be one of the following core banking applications:
ABSOLUT Core Banking, Oracle Flex Cube Core Banking, bMaster Core Banking etc. All these banking applications
store the data in one of the following strong relational databases: Oracle Database 12c, Microsoft SQL Server etc.

On the Data Warehouse (DWH) machine there is also installed a database Server (as Oracle Database 12¢, Microsoft SQL
Server, IBM DB2 etc.) to store the historical data with Big Data methods and technologies. To minimize the cost with
licenses or to reduce the cost of training with employees is recommended to use the same type of database on the both
machines. At the DWH database level there is a data quality module with SQL rules that verifies daily the successful
transfer of data from the core banking application tables to the DWH tables. There are used also many jobs with daily or
monthly frequency that checks the rules, move or update incrementally the data in the DWH tables.
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Figure 1. The general structure of the experimental web-based DSS

On Web Server machine there is installed a Web server and a Web Application that contains a nice interface that allowed
the users to see the business reports. The Web server can be Internet Information Services (IIS), Apache HTTP Server or
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another HTTP server. At the level of the Web server, a software driver allows the users to connect and make queries to the
database.

d) Reporting Server machine can be a Repository Database, File System Server or Elite Reporting Centre where the reports
are generated in Excel, CSV or PDF formats with daily and monthly frequency. Another possible solution is to use a mail
server and have users receive the business reports in Excel, CSV or PDF formats by mail as an attachment.

e) The Decidend machine can be a laptop, a mobile phone, a PC or a tablet. There is a browser installed on these devices that
can be allowed decision makers to connect to Web application and use the capabilities of the system.

5. Back-end components

In the case of our system, there are three back-end components:

a) Transfer component. It is composed of a large set of SQL jobs that that move or update incremental the data in the
DWH tables. Most of all SQL jobs have a daily or monthly frequency. In the function of the size of the tables, the jobs add
automatically partitions at every table of big size.

b) Process Component. It is composed of a large set of ETL (Extract, Transform and Load) jobs that prepare the data for
containing more years of historical data. In the functions of the requests of the decision makers, the SQL tables have daily or
monthly partitions to increase the speed of SQL queries used in the SQL views or tables.

ETL provides the foundation for data analytics and machine learning work streams' Through a series of business rules, ETL
cleanses and organizes data in a way, which addresses specific business intelligence needs, like monthly, or daily reporting, but it can
also tackle more advanced analytics, which can improve back-end processes or end user experiences. ETL capability is often used by
an organization to extract data from legacy systems, to clean the business data, to improve data quality and establish data consistency
and at the end to load data into a target relational database.

These SQL jobs contain a set of ETL, which process the raw data using decision-making models and business techniques,
and at the end the result (the processed data) is stored into the SQL tables.

¢) Reporting Component. It contains many business reports, which are getting from a large set of SQL jobs that run SQL
stored procedures or views, which contain the business models for every business report. At the end, every report should solve the
model of the business required by the decision maker.

6. Front end component

The decision makers interact with the Web Based Decision Support System by using any browser installed on a laptop, PC,
mobile phone or Tablet. The authentication with the system is made using a user name and password or at the operating system level
for the decision makers that are using an Intranet Explorer or Microsoft Edge, user account and they connect to the system from
intranet network. The decision makers with special rights can view the following:

a) The aggregated data for all departments for every month or year to follow the increases or decreases of the cost amounts
per employee.

b) The total exposure of the loans in original currency or in EUR equivalent at the NBR exchange rate [10], total number of
loans for every month.

¢) The total exposure of cards in original currency or in EUR equivalent at the NBR exchange rate, total number of cards for
every month or year.

d) The total portfolio of deposits in original currency or in EUR equivalent at the BNR exchange rate, total number of
deposits for every day, month or year.

e) The entire volume of transactions of cards in original currency or in EUR equivalent at the NBR exchange rate, total
number of transactions for every day, month and year.

f) The entire volume of FX transactions for every currency calculated in original amount or conversion amount using NBR
rate, total number of FX transactions for every currency in a day, a month or a year.

g) The total portfolio of new deposits in original currency or in EUR equivalent at the NBR exchange rate, total number of
new deposits for every day, month or year.

The access rights can be limited for certain information at department level, group of employees or for particular decision
makers.
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7. Conclusions

Many organizations have tried to analyse a large set of business project proposals in order to choose project portfolios that
maximize the performance, meet the resource constraints and the minimize the risk. The model of Web Based Decision Support
System presented in this paper is intended to assist business managers to choose the best solution in the decision process.

Through the Web interface the proposed system can present graphical information to a multitude of collaborating users and it
can be easily integrated with an expert system or other artificial intelligence-based tools (Al). It can also be intended for both
business executives, top management decision makers and another group of knowledge workers.

The main benefits of the proposed architecture are:

a) Once the data is available on the Reporting Server, the values from the columns are automatically calculated and the
decision makers will have a better speed performance in viewing the information;

b) The interface of the web system is very easy to use and very intuitive for the decision makers.

¢) All data from the core banking database are stored for several years in one place in the DWH database using Big Data
methods and technologies already calculated and available to the user with access rights;

d) Any decision maker can use a simple browser installed on his device to see the business reports or can use Microsoft Excel,
Open Office or Acrobat Reader to view the business report;

e) The user with appropriate access right can access the system from virtually any internet location.
The relational databases and the software used are independent of each other.

The Web-based SSD concept described in this article can be easily implemented in any bank where the efficiency and
automation of processes is desired so that decision-makers can choose the best solutions and minimize possible risks.

Further efforts are intended at building a more performing prototype to use digital cognitive systems and to explore your new
ideas and show the intention behind a feature with a more correct placement of interface elements, increasing its usability [11],
making the resources more attractive to decision-makers [12].

Consequently, the result of future business developments in ICT infrastructure and their impact on human well-being are not
too easy to predict [13].
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