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Virtual-Reality and Augmented-Reality technologies are forming o new environment in accounting, where
actual ond virtual elements are combined ot various levels. The possibilities of Virtuol Reality and Augmented
Reality (VR/AR) technologies in supporting the dynamics of global accounting systems and addressing the
grand impact on accounting were examined in this study. This research looked into the uses, opplications, and
benefits of virtual reality and augmented realit ‘accounting, as well as the potential constraints. This article
aims to provide o better understanding of how new technologies offect accounting. It explains the applications,
benefits, and limitations of virtual reolity and augmented reality in accounting, as well as how it hos made
accounting easier. The paper finishes with a discussion of theoretical and managerial consequences, as well
05 a research agenda for the future.
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VIRTUAL REALITY AND AUGMENTED
REALITY: ITS IMPACT IN THE FIELD OF

ACCOUNTING



ZIEL/HYPOTHESE

Bewerten von VR/AR Nutzung in der Handhabung von unerwarteten
Ereignissen und allgemeiner Datenverarbeitung

Hypothese: VR/AR erhoht die Produktivitat und verringert Fehler




METHODE/STUDIE

Literaturanalyse zu Anwendungsfallen von XR in der Buchhaltung

Keine eigene Studie




ERGEBNIS

|[dentifizierte Anwendungsbereiche von XR

Inventar Management, Integration, Handhabung von Finanzen, Homeoffice, Vorbereiten
von Finanzstatements, Finanzprufungen, Teamwork

VR/AR bietet Vorteile wie weniger Papierarbeit, bessere Datenvisualisierung
und Effizienzsteigerungen (z.B. durch 3D-Dashboards)

Einschrankungen wie hohe Kosten und Datenschutzbedenken
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Pros
Einfache Sprache
Guter Einstieg
Cons
Oberflachliche Analyse
Wenige Paper berucksichtigt (7 Paper)

Keine Angabe wie Paper ausgewahlt
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Visualizing Financial Stock Data within an
Augmented Reality Trading Environment

Dariusz Ruminski, Mikolaj Maik and Krzysztof Walczak

Poznan University of Economics and Business, Department of Information
Technology, Niepodlegloéci 10, 61-875 Poznari, Poland
[ruminski, maik, walczak]@kti.ue.poznan.pl

Abstract: In this paper, we present a novel augmented reality (AR) system for visualization
of financial siock data. The system enhances the equity traders’ working environment with
virtual charts and live business TV streams, overlaid onto the real trading workspace. The
presented research investigates how human cogmitive capabilities can be extended by the
use of artificial computer-generated 3D representation of financial daia and interact
with such data representation using hand gestures. We combined the nlVisor ST30 headset
with InteriaCubed and Leap Motion devices to enable tracking of head orientation and
controliing the AR environment with hands. With the use of hand gestures, a user is abie to
create virtual charts displaying real-time stock daia and financial TV streams within
histher surroundings. To evaluate the system, we conducted expertmental tests with 22
users. Qur objective was to evaluate tasks completion times and users’ experience while
creating and paramerrizing virtual stock charts through the AR interface. The obtained
results are promising and demonstrate that most users were able o finish tasks in
acceptable time without significant difficulties.

1 Introduction

Professional stock traders are responsible for buying and selling tradable financial
assets such as stocks, bonds, futures, options, and swaps — to name a few. They
also conduct intensive and extensive research and observation of how financial
markets perform, e.g., when new macroeconomic data or other relevant news are
published. Traders, in their daily work, use traditional werkspaces that may be
composed of multiple monitors on which diverse financial information, charts,
tables, and indicators are presented simultaneously, as presented in Figure la.
Moreover, o operate a stock trading system, a standard keyboard and mouse are
typically used. Also, a landline is a standard tool of traders to verbally
communicate with managers, colleagues, or clients when there is a need to consult
and make a buy/sell decision. Moreover, traders often simultaneously track live
business TV channels or social media to catch’ profitable news. In such an
environment, a trader has to be focused all the time, while observing continuous

VISUALIZING FINANCIAL STOCK
DATA WITHIN AN AUGMENTED
REALITY TRADING ENVIRONMENT




ZIEL/HYPOTHESE

Finanzhandler stehen vor
kognitiver Uberlastung
durch die Verarbeitung
zahlreicher Datenquellen

Hypothese:

AR helfen kann, kognitive
Fahigkeiten zu erweitern
und Entscheidungsprozesse
durch interaktive 3D-
Visualisierungen zu
verbessern

(@ ®)
Figure 1
Fig. (a) Traditional trading workspace with multiple screens; Fig. (b) AR trading workspace controlled
with hand gestures.
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Figure 5
Practicing Task #2 — writing on a virtual keyboard

Figure 4
Practicing Task #1 — changing positions of virtual cubes

METHODE/STUDIE

Experimentelle Studie mit 22 Teilnehmern
sieben Frauen und |5 Manner
20 bis 25 Jahre alt
Keine Vorerfahrung mit handgesteuerten AR-Systemen
Teilnehmer mussten drei Aufgaben in AR abschlieBen
T Greifen und Bewegen von roten/blauen Wiirfeln
T2 Vorgegebenen Text auf virtueller Tastatur schreiben

T3 Greifen und Bewegen zweier Graphen

Ziel: Benutzerfreundlichkeit und Effizienz testen
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Die meisten Nutzer konnten die Aufgaben in akzeptabler Zeit abschlie3en
Die Gestensteuerung wurde als intuitiv empfunden

Es wurde eine gewisse Lernkurve und technische Einschrankungen identifiziert
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Kleine StichprobengroBle (22 Teilnehmer)

Eher technischer Fokus, weniger auf langfristige Nutzerakzeptanz und reale
Trading-Umgebungen

Potenzielle Ablenkung durch die Vielzahl an virtuellen Elementen
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ABSTRACT
With the advent of mixed reality devices such as the Microsoft
HoloLens, developers have been faced with the challenge to
utilize the third dimension in information visualization cf-
Fectively. Rescarch on stercoscopic devices has shown that
three-dimensional representation can improve aceuracy in spe-
cific tasks (c.g., network v isualization). Yet, so far the ficld
has remained mute on the underlying mechanism. Our study
systematically investigates the differences in user perception
between a regular monitor and a mixed reality deviee. In a real-
life within-subject cxperiment in the field with twenty-cight
investment bankers, we asscssed subjective and objective task.
performance with two- and three-dimensional systems, respec-
tively. We tested accuracy with regard to position, sizc, and
color using single and combined tasks. Our results do not show
a significant difference in accuracy between mixcd-reality and
standard 2D monitor visualizations.

Author Keywords
information visualization; mixed reality displays; HoloLens;
user study; UX study.

INTRODUCTION
Financial services, particularly investment banking, is a high-
stakes industry. Highly trained humans need to apprehend and
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s d
Wigure 1. Experiment: Mixed reality and conventional display

process masscs of data in split scconds and make far-rcaching
investment decisions. To make these individual investment
decisions, financial professionals are supported by technol-
ogy. However, sa far, the visualization technology deplayed
in financial services merely provides a limited benefit to pro-
fessionals, as the important underlying relationships arc high
dimensional and require novel intcraction techniques.

The proliferation of mixed reality devices has given risc to
questions among rescarchers and practitioners regarding how
these technologics can be utilized to interact with informa-
tion in a spatial context [21]. Prior research has shown that
the three-dimensional visualization of data can outperform
two-dimensional representations in terms of accuracy and
performance under specific conditions, cspecially when the
information has spatial characteristics. However, there is
long-standing debate within the research community about the

Page 1

EVALUATION OF A FINANCIAL PORTFOLIO
VISUALIZATION USING COMPUTER
DISPLAYS AND MIXED REALITY DEVICES
WITH DOMAIN EXPERTS



ZIEL/HYPOTHESE

Vergleich von 2D- und 3D-Visualisierungen (via HoloLens) hinsichtlich ihrer
Effektivitat bei der Analyse von Finanzportfolios

Hypothese:
Mixed Reality konnte prazisere Entscheidungen unterstutzen




METHODE/STUDIE

Experimentelle Studie
28 Investmentbanker;je 14 Manner und Frauen

Insgesamt |14 Aufgaben;je in 2D und 3D

Gemessen wurde die Qualitat der Entscheidungen




ERGEBNIS

Comparison between devices and portfolios
The visualization using this device was...

absorbing boring enjoyable fun interesting

ot et

Keine signifikanten Unterschiede in der Genauigkeit
zwischen 2D- und 3D-Visualisierungen

Mean rating of users (1 disagres, 7 agres)

Lt
i L

Perceived Usefulness Perceived Ease of Use

Nutzung der Mixed-Reality-Anwendung wurde als leicht
angenehmer empfunden

Device

e
Cobeep

Perceived ease of use (1 disagree, 7 agrea)

Frror biars dancta 35% confidance intenals,

Figure 7. Comparison between devices and portfolios
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Sehr detailliert
Jede Komponente ausfiihrlich beschrieben
Anwendungsnahe Studie

Misst nur subjektive Unterschiede




Evaluation of a Financial Portfolio Visualization

LA N GVO RT RAG using Computer Displays and Mixed Reality

Devices with Domain Experts
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