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Abstract

Purpose: This study aims to validate the potential of generative Al-based virtual data as a methodological alternative for testing

talent models in military organizations, where data collection is restricted. Methodology: Using the Army Excellent Talent
Characteristics Model as a framework, virtual data were generated through Conditional Tabular GAN (CTGAN) and evaluated
using confirmatory factor analysis, independent sample t-tests, and multi-group structural equation modeling. Results: The first
virtual dataset failed to meet convergent validity, but the regenerated dataset achieved acceptable construct reliability and average
variance extracted values. The analysis showed that virtual data could replicate the overall measurement structure of actual data,
yet differences emerged in the strength of structural paths. Specifically, leadership and communication satisfaction had stronger
effects on trust in the actual dataset, while creativity was significant only in the virtual dataset. Trust influenced organizational
citizenship behavior in both groups, but the explanatory power was higher in the real dataset. Conclusion: These findings suggest
that virtual data can serve as a useful tool for validating latent structures, pre-testing survey designs, and enhancing reproducibility.
However, its role should be considered complementary rather than a full substitute for real-world data when examining causal

relationships in military human resource research.
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2.2. Conceptual Framework of Excellent Talent
Characteristics Factors
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Table 1: Characteristics of Excellent Talent
Characteristics Definition Reference
From the perspective of
organizational
behavior, it refers to the
voluntary commitment | B255(1990)
Leadership and organizational }:gké((llggg))
_mnoyatlon t_)y_ Katz & Kahn
articulating a vision, (1978)
and the capability to
exert influence through
interactions with
subordinates
Trust refers to a belief
that emerges from
high-quality exchange
relationships among
members, facilitating Deluga(1994),
Trust interaction and Cook & Wall
cooperation. In military (1980)

organizations, trust in
superiors serves as a
particularly critical
factor
Communication
satisfaction refers to
members’ level of
satisfaction with
communication-related
aspects within the
organization, including
information sharing,
feedback, and
interaction. ltis a
multidimensional
construct
encompassing
emotional responses,
relational
understanding, and the
effectiveness of

Downs & Hazen
(1977),
Hecht(1978)

Communication
Satisfaction

communication
Motivation refers to an
intrinsic interest in the
activity itself and an
internal energy that
drives human behavior,
affecting both the
direction and
persistence of actions
Creativity refers to a
cognitive and
behavioral pattern of
recognizing and solving
problems in novel
ways, leading to the
creation of new
outcomes. It represents
both a process of
generating innovation
and an expression of
self-actualization,
shaped through the
dynamic interaction
between the individual
and the environment
Ethical awareness
refers to the disposition
to act in accordance
with moral principles
such as honesty,
fairness, and
responsibility. It affects
individuals’ judgments
and behaviors in
situations of
organizational conflict
and is closely
associated with trust
and leadership
Equity refers to the
belief that resources,
opportunities,
evaluations, and
rewards are allocated
fairly, affecting the
formation of
organizational trust and
employee commitment

Deci & Ryan
(2013),
Woolfolk (1995),
Berelson &
Steiner (1964)

Intrinsic
Motivation

Bruner(1962);
Rogers(1961);
Torrance(1977);
Taylor(1988)

Creativity

Ethical
Awareness

Schlenker &
Forsyth (1977)

Greenberg(1990);

Equity Leventhal(1980)

2.3. Overview of Generative AI and Virtual Data
Technologies

2.3.1. The Concept of Generative Artificial Intelligence
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4.2.1. Validation of the Measurement Model
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Table 2: Confirmatory Factor Analysis Results for the Virtual
Data (n=697)

Variable Ilnitial Final CR AVE Cronbach’
tem Item sa
Leadership 7 7 0.903 0.572 0.838
Communicat
ion 24 24 0.972 0.595 0.951
Satisfaction
Motivation 6 6 0.908 0.622 0.840
Creativity 34 34 0.981 0.584 0.965
Ethical
Awareness 10 10 0.930 0.571 0.882
Trust 15 15 0.956 0.592 0.923
OCB 12 12 0.943 0.580 0.905
<E 3>00| MAISH A SHOE0| Chet Xz =l
QIEM At Madaz ZF Z3o| QMK 7 7| & X((0.5)
£ 5K 2T HRUAOM TFO 17f =, Folg9
97 2, mEleAel 27 2, ZHATAF 17| 2&S
SHTt = =Zold QIgMgs HdAh Ant JEMEEE
o

ZX|$== 0.506~0.65622 LIE}
3 Cronbach’s a|4== 0.838~0.9242 =t
Z[QICE Ol &8l & ATOoIM ABE HERE2 +HEY

Eof ME|ETh SR LAt ZERICH

=
Bkl
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o]

x
o

X
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o

Table 3: Confirmatory Factor Analysis Results for the
Combined Data (n=1,394)

Variable Ilnitial Final CR AVE Cronbach’
tem Item sa
Leadership 7 7 0.896 0.551 0.856
Com?;;‘”'cat 24 23 | 0.970 | 0.583 0.924

Satisfaction
Motivation 6 6 0.874 0.537 0.914
Creativity 34 23 0.959 0.508 0.794
Ethical
Awareness 10 8 0.916 0.579 0.868
Trust 15 15 0.966 0.656 0.936
OoCB 12 11 0.918 0.506 0.838

4.2.2. Correlation Analysis Results
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4.2.3. Independent Samples t-Test Results
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Appendixes
Appendix 1: Correlation Analysis Results for the Virtual Data (n=697)
1 2 3 4 5 6 7
1. Leadership -
2. Communication x
satisfaction 399 )
3. Motivation .304** .363** -
4. Creativity .320** 429** 267 -
5. Trust .334* .489** 361 .399** -
6. Ethical awareness .319** .393** .284** .379** 427 -
7.0CB .281** .392** 317+ .333** .294** 377 -
Mean 3.77 3.66 3.85 3.41 3.66 3.76 5.17
Standard Deviation 0.23 0.17 0.24 0.15 0.19 0.22 0.24

Note: ** p<.01

Appendix 2: Correlation Analysis Results for the Real Data (n=697)

1 2 3 4 5 6 7
1. Leadership -
2. C_)omrr_wnlcatlon 684+ }
satisfaction
3. Motivation 512** .622** -
4. Creativity .327* .354** A424* -
5. Trust .688** 774 .649** .384** -
6. Ethical awareness .388** A470%* .505** .394* .505** -
7. OCB .512** .638** .656** .402** .660** .652** -
Mean 3.40 3.46 4.91 3.64 3.63 3.92 4.93
Standard Deviation 0.80 0.64 1.24 0.48 0.80 0.75 0.92

Note: ** p<.01

Appendix 3: Correlation Analysis Results for the Combined Data (n=1,394)

1 2 3 4 5 6 7
1. Leadership (.551)
2. C_:omrr_lunication 682 (.583)
satisfaction
3. Motivation .258** .406** (.537)
4. Creativity .205** 271 .493** (.508)
5. Trust .642** .746** .534** .358** (.579)
6. Ethical awareness .318** 419** 492 414 .491** (.656)
7.0CB .519** .636** .449** .316** .638** .584** (.506)
Mean 3.58 3.56 4.38 3.52 3.65 3.84 5.05
Standard Deviation 0.61 0.48 1.04 0.37 0.58 0.56 0.69

Note: ** p<.01

Appendix 4: Results of Independent Samples t-Test Integrating the Second Virtual Dataset

Variables Group N Mean [s)g?:t?;: Diflgle er::ce t-value p-value
Leadership Xgl‘j:: o 3 03 0.089 2.459 0.014
Cpmrmer | e | | 39 | 0% | om | wm | om
Motivation Actual o oo 0 -1.401 -27.264 0.000
Creativity Virtual o 3= oo -0.989 -3.706 0.000
Trust Actual ol 3o 0> -0.099 -3.023 0.003
Ethical awareness Vinual o 3o 253 -0.454 -12.976 0.000
ocB Actual ol S oo -1.448 -35.824 0.000




