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[Abstract]

In this study, an extended human capital model is developed to examine how generative Al reshapes

educational investment and skill formation. Unlike traditional human capital theory, which views

education as a single human capital accumulation process, this study distinguishes between technical

human capital acquired through coding education and applied/adaptive human capital developed through

Al-utilization education. According to the extended model, as Al technological advancement increases,

the relative value of coding skills decreases, while the value of Al-utilizing skills increases, leading

optimal individual educational investment to shift from coding education to Al-utilizing education. This

study provides a new theoretical foundation for educational design and human capital

strategies in the

era of generative AL However, there are limitations in assuming Al technology development as an

exogenous variable, indicating the need for future empirical verification.
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II. Preliminaries

1. Related works

1.1 Human Capital Theory
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Table 1. Definitions of Key Variables and Notations

Symbol Meaning Description
U Utility Function Individual utility. U= f(H,,H,) — C(E., E,)
Y Income Labor market outcomes determined by human capital( H)
I Total Human Capital Combination of technical and applied/adoptive human capital.
H=a(0)H, + B(0)H,
f(H) Human Capital Utility Function | Increasing function showing that higher human capital raises income and utility.

C(E., E,) | Education Cost Function

Cost function where marginal costs rise with higher educational investment.

EC Coding Education Investment | Time, effort, and resources invested in developing coding-related skills.
E Al-utilization Education Educational investment for developing Al tool usage, problem structuring, and
a Investment applied competencies
H Technical Human Capital Traditional human capital derived from coding and algorithmic problem-solving
¢ skills.
H Applied/Adaptive Human Higher-level human capital based on Al utilization, problem structuring, and
4 Capital creative reasoning.
Contribution Weight of .
a(6) Technical Humang Capital Weight of H, : assumed to decrease as Al advances (@’ (6) < 0)
Contribution Weight of
B(6) Applied/Adaptive Human Weight of H, :assumed to increase with Al advances (£ (68) > 0)
Capital
Level of AI Technological . . . -
0 Advancement ogica External variable representing the pace of technological change and Al capability.
Cost Parameter of Codin . . . . L
a . 9 Margin cost parameter associated with coding education investment.
Education
Cost Parameter of . . . e L
b e . Margin cost parameter associated with Al-utilization education investment.
Al-utilization Education
E* Optimal Coding Education Utility-maximizing level of coding education investment derived from the
¢ Investment optimization problem.
E* Optimal Al-utilization Utility-maximizing level of Al-utilization education investment derived from
a Education Investment the optimization problem.
9 Threshold Level of Al Critical level of AI technological advancement at which E, =E,, indicating
Advancement a shift in optimal educational investment structure.
* . . Al-utilization
E‘([ _ B(6> ﬁ Coding Education Investment Ediication nvastiert
E: a (9 ) o f'(H[)ln(S) I,’ . f’(Hzﬁ(f?)

Fig. 4.0 YehfA:

@ Threshold Jevel
i of Al advancement (=4

Optimal Educational Investment (E;, E;)

Shift of optimal educational investment | Al-utilization-centered

optimal investment

Coding-centered
optimal investment

Al Technological Advancement (8)

Fig. 4. Transition of Optimal Educational Investment
under Al Technological Advancement
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IV. Theoretical Interpretation and
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