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ABSTRACT

With the revitalization of non-face-to—face transactions, the difference between the size
of branches and transaction costs among securities firms has decreased, and the importance
of the stock trading system has increased. In particular, the mobile trading system has
become more important due to the increase in the proportion of transactions in the mobile
trading system, which is widely used by individual investors, and the increase in the number
of individual investors after COVID-19. However, user—centered usability studies are
insufficient as usability studies on mobile trading systems are conducted through literature
surveys or survey methods. Therefore, in this study, a repertory grid technique that finds
user’s empirical perception was used to find out user-centered usability attributes. The
usability attributes of the mobile trading system from the user’s point of view were elicited,
and the difference in the usability attributes in terms of frequency and importance between
the user group and the developer group was identified.
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(Figure 1) Changes in Investor and MTS Volume after COVID-19(28, 29, 30)
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(Figure 2) Screenshots of Various MTSs
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(Table 1) Example of Calculating Cohen’'s Kappa Coefficient
Researcher Category 1 Category 2 Category 3 Category 4
Addition Addition Configuration Information SUM
Collaborator Information Function Menu Accessibility
Category 1
Addition 4 1 1 6
Information
Category 2
Addition 7 1 8
Function
5
Category 3 RO1-C1
Configuration 1 R02-C4 1 7
M R04-C3
enu
RO7-C8
R06-C5
Category 4
Information 1 8 9
Accessibility
SUM 5 8 7 10 30

The Observed Probability of Agreement

= Number in Agreement / Total = 24/30 = 0.8

The Expected Probability

Category 1 =530 x 6/30 = 0.033
Category 2 = 8/30 x 830 = 0.071
Category 3 = 7/30 x 7/30 = 0.054
Category 4 = 10/30 x 9/30 = 0.100

The Probability of Random Agreement

= 0.033 + 0.071 + 0.04 + 0.100 = 0.259

Cohen’s Kappa Coefficient

= (08- 0.259)/(1-0.259) = 0.73
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(Table 2) Example of ANV Calculation
Interviewee Constructs(Positive) Constructs(Negative) (Catd
AV(la)
RI w5 AR HJo] Lo & dH AW FHTo] golFhH ot} 0.167
(Easy access to financial information)|(Access to financial information is not easy)
R2 TR 237 4d dske 4RIt AeA 0,091
(General information access is easy.)| (Limited access to wanted information) ’
sk shdol thefst AR 3ol AlF shsld HR {3l Ao
R3 . . . . . 0.100
(Various information on one screen) (Fewer information on one screen)
R7 Shieol] 4RI 1Y) $A 4E =493 AU g 0111
(Organize information at a glance) ((There is a lot of unnecessary information.)
Hit W59 $H(Sum of Grid A.V) (1b) 0.469
Hat A9 it (Average of Grid A.V. = Sum of Grid A.V/ Total of Interviewee(=10)) (1c)| 0.0469
ANV (Average normalized variability) (1d) 4.69%
S =5 (Overall Frequency) = Count of Mentioned Interviewee(=4)/ Total of Interviewee(=10))| 40%
A TR 109 BE AFH ARAA 2a50) FARA S7de] FAE 5 A BA
199 WS 0%z AN, AF Ae 4E ned wark Aol sh ZeAAE
wslel Tl A S0 ANV @5 & SlRAA) Beld dael onE Arke 44
G55 ALt shal A WA o] #AAS Hekste] A
AFEA S SEEI ANV FHE TEY A Q7 TASKE Fsi] MuAel 4
2 o] Aksta 158 st Alte) TAAE L oFHI9, 39 sU ZEA A=
Aok B S40 SHES UA D AE 7 dgez AdRT, 3L 3 WA 1L
A, 29 @ 20, A0 4o, Aued IRgAsh 2zl e SRR B
2 34 Ul £ o8 Ve 5338 $49] HAo] diste] & HAH 9 FHS AAs
ANVE B0 b4, A g4, 2290 % A 39S 7 ezl o S5 47
2 279, AR WS UL Vel At TR0 74 HAH e Aol ghs kA
o SHEY ANV e A3 25 tE As 2a)sto] Axketth Al WA AL FAM A
% & gl (4] ) ARHT, §A4 A5 A
A P45t e ko] HAE ST ¢
3.3.2 Honey's Procedure o2 = ) ve] o] A2, BE A%
AREAR7E ZHA] Qlehal A7bshE ke sle 849 FE o83t Akttt F WA 1A
&XS 27) 98 19Ao) A 9w H 27} Fof o] zpol 3t Al WA Ao FA Ha=
8 Aol AurAel Wrter AL s A 2ol M AR & g2 o Aol
BAaHs o] §]U e A A o|tH19, 39]. 2 ot Aol ok AR HE B AR
o] BE A A HHHA} Belg HA vl A @Al AR S A Abo] gt
o] on]7} F&E 4 QT A HIEEA A AP Aol thete] &= 33t of gl of
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A WA AL 2E AU A 2
g 2ol thete] AT A1 ~6 2HA)S W
ato] Aol AnE YAt 7HA Qe 44
& B Sy ZRAANAN Fad &4
< BHEHE 71F L High 72 149 45
o HjFo g A1, 39].
FE
Det =3 fe. —t (2a[39])

Det: IR ALY S0l gk 7hQl el A
(c,)3 A7~ FAol o T3 FH(¢,)
F zpo] &+

et 7} S (element)e] T

E. ae=o e A a4e]

c,: AR} AF3 el A e)ol Het
a4 Ws(e)ol Fodd F7F A

t,: AT FA) tek 84 WS (e)dl| o
® 5 A7 A

200% X Det

e o)

Pet: SAME H49] M B & (Percentage

Similarity Score)
Det: IAHA7E Fofgh Ji1 4 A 7}

Z3)
T

#% 3k Aol 3

m: B7F A= Hhgk(el, )
B OB EdA 848 HY F

A7 g SERA 19 AvEe 2=

off that 34

e %= B

EIZAA FAZ <Table 4>l 4

B 2ot} % WA Aol 8 537} Do)

3} o e T AP}

Aeg mik) Edoly AR 7 ¢ B
5,4, 2, 240] ¥l 9 FHE 7}
A% 504 ¢ BES W 1S de 2

&
O_Iﬂ \gxq_g. 1

2, 4, 43fo] Fols et F HA

A DA AR A el i =

379) 7o) ol 3gtol LhgkaL o ] Aol

62524(= 100% —

AR A -37.5%(=100% —

7F vhstek dl A 2ol

A 4= e
Aok o 9A A S F e

A Guo & = BAL FAY A

S g o

(Table 3) Interval Calculation for H-I-L Index(39)

High Intermediate

Low

Upper Boundary |Lower Boundary|Upper Boundary

Lower Boundary

Upper Boundary |Lower Boundary

Hi= hi Hi—li+ 2(}”3_ 1i) Ti< i+ 2(}123— li)

G li+ (hz; )

E<li+7(m;h) Li=li

hi represents the highest percentage similarity score

li represents the lowest percentage similarity score
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(Table 4) Example of Honey's Procedure Calculation

Elements H-T-
No Constructs(Positive) (MTS) Constructs(Negative) L
AlB|C|D Index
chet g gEHeR 14 U vl
. . L 5/5|1(3
1 (Configuring various menus implicitly) (Too many menus) q
Sum of differences: 3 Reversed sum of differences: 11
Similarity score: 62.5% Reversed similarity score: -37.5%
g el B8 AHg Aol B3
5 (Good user description) 5151111 (Insufficient user description) q

Sum of differences: 3
Similarity score: 62.5%

Reversed sum of differences: 13
Reversed similarity score: —62.5%

g #d AR Ho] &oldttt

6 B Au Aol gola) et

3 (It's easy to access financial information) 315133 (It isn't easy to access financial information) L
Sum of differences: 5 Reversed sum of differences: 7
Similarity score: 37.5% Reversed similarity score: 12.5%

S AuE @ vl % 5 ot e AuE @ vl % 5 glrt
. . . 313[5]5 , . . .

4 (It can see various information at once) (It can’t see various information at once) L
Sum of differences: 9 Reversed sum of differences: 5
Similarity score: —12.5% Reversed similarity score: 37.5%

Overall Satisfied (5 Point) 5 212 Dissatisfied (1 Point)

Rating Reversed 414
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4. Results

WAARYE duEe ags Aos
g AL A BB e
[e) 4=

b

4.1 AHEH A7 H|w

AFEA ATt Wol AFEE ISO 250009)
A4 (Usability) - 5432} Aol d<=(Jakob

Nielsen)2] 107}A] AF&-A UI t]A}0) 9123} 2
AT AR S

ﬁ
SRR

il

rot
4t
=
r
4
of
Q
g.
a
=
=
i

put nn

& mel Eelole) Alssle] $4E Bl A7
oA Z=Estsi7lel Qe R =Eek 2 Aot
B Q1] AFg A

ISO/IEC25010 Usability
Sub-characteristics

Appropriateness
recognizability

‘ Learnability

‘ Operability

‘ User error protection

=

‘ Accessibility

‘ User interface aesthetics

~ Service Results Quality ——

Usability Key Attribute
Interactivity Quality -

™

Service Personalization

Settings \

Login and App Launch |~
Reaction Speed 1

N

J

Service Environment Quality

System Connectivity
Ease of Search and

Error handling

Easy of Use
Configuration Menu

\ Integrated App

Ease of Ordering

Organizing Information
/ and Familiar UL

Design and
Readability

/ Security

1\

\

Informativeness

Information /
Accessibilit

" Additional Information //

Monetary Value
Additional Function
Various Content

10 Usability Heuristics

for User Interface Design

Visibility of system status

Match between system and
the real world

User control and freedom

Consistency and standards

Error prevention

Recognition rather than
recall

Flexibility and efficiency of
use

Aesthetic and minimalist

/1 \ design
/
[ \
\ \ Help users recognize,
\ diagnose, and recover from
| \ errors
\
1 \
. \
I — Help and documentation
|
e

Heuristics and Usability Key Attribute

(Figure 8) Relation to ISO25000 Usability Sub-Characteristics, 10 Usability
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of gk {7 A, Butd Eflold Al2gl 7he] AR A FTH HAS B4 A A
THA H7F H4E olgsl SHE, VR T di=ro] & 4= Qi) A ] sHEC Y
QEE PAS A4 S F 9B b B &8 A8 $48 Bl Al
A Qe S4e dolnsi o Wast ek 240 MAAAT 51 A8
YT FAH EF HES St M st &30l AT 7 T4 FAolA g=to] LAY
(Table 5) ANV and Honey High Rate by Categories of Constructs
Average High Rate of
. Overall Normalized Honey's
Categories of Constructs Frequency Variablit Procedure
( >=25% ) o .
( >10.86% ) ( >48% )
JNQlsl 47 0 0 0
= (Personalization Settings) 30% 8:5% %
A 9 3] HelA o o .
2 (Ease of Search and Query) 15% 43% 0%
ookt Felx o o o
3 (Various Content) 40% 151% 14%
tzel 2 754 o o o
4 (Design and Readabhility) % 287% 0%
200 2 2U)H9s o 5 o
© (Login and App Launch) % 22.0% 29%
Wy 4 o o 0
6 (Configuration Menu) 50% 17.5% %
7 e &= 259 9.0% 57%
(Reaction Speed) ° oo °
57t 7% o o .
8 (Additional Function) 2% 96% 0%
F7F AH o 0 0
9 (Additional Information) 4% 16.7% 69%
9—%‘ ﬂ‘j/] O 0, v
C10 (Error handling) 10% 2:3% 0%
R R 0 0 0
il (Information Accessibility) 0% 8% o1%
T Ho4 o o o
C12 (Ease of Ordering) 60% 153% 40%
3 QA o o .
C13 (Integrated App) 15% 37% 0%
AR 74 2 84 Ul o o o
Cld (Organizing Information and Familiar UI) 65% 217% 50%
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