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[Abstract]

In this paper, we examine the impact of XAl explanations on user satisfaction and cognitive load
according to the risk levels defined in the EU Al Act. XAl aims to make the internal processes of complex
Al models understandable to humans and is widely used in both academia and industry. The importance
and value of XAl are continuously rising; however, there has been little research determining the necessary
level of explanation according to Al system risk levels. To address this gap, we designed an experiment
with 120 participants, divided into 8 groups, each exposed to one of four levels of explainability(XAI)
within low-risk and high-risk financial Al systems. A quantitative approach was used to measure cognitive
load, user satisfaction, mental effort, and the clarity of the material design across the different Al system
interfaces. The results indicate that the amount of information in explanations significantly affects cognitive
load and user satisfaction, depending on the risk level. However, the impact of the level of explanation on
user satisfaction was mediated by the material design, which determined how easily the information was
understood. This research provides practical, regulatory, and academic contributions by offering guidelines

for determining the necessary level of explanation based on Al system risk levels.
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I. Introduction
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Table 1. Research Questions

Do XAI explanation levels affect the cognitive load
perceived by users?

Does user satisfaction vary according to the

2 i, .
cognitive load perceived by users?

3 Do XAI explanation levels affect user satisfaction
through cognitive oad perceived by users?

4 Do RQ1 to RQ3 vary depending on the level of risk

borne by consumers?
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II. Preliminaries

1. Related works

1.1 XAl Explanation Level

XAL 7129 e 4% o] 54 AuA|, 2
ZA8RIR]of] wa} A% 7 (Global Explanation)i} X%
d™(Local Explanation)© 2 1EEc} A MdHe o}
Al 2] 23¥(Surrogate Model)2 ©]&3st whHut
PFl(Permutation Feature Importance)?t #o] ¥Has
o] $R=2 BYZ ofdlishs YHer Us 4 Ut E
g A9 Aol LIME, SHAPx} ZHo] t4lad dale
A9 Mol 7|42 2wt %2 F]EE0] QIrH14]

L_o :rLJ 7:]1_}_ _,_01——}0;] XAl }\-]D:] /\7<0 Eg

Table 21} Zro] LJEPA £ Qlct o] & MY A% 4=
B o] vaE A0 e Aol2 Aed 9z, 259
oA W5 85]= ‘Hx|op] 7HE AZF S XA
&3t Zlojct.

re

rul o
ol
=

Table 2. Categories of XAI Explanation levels

Explanation levels Characteristics
No XAI
Explanation
Model Explanation

2 (PFI, Surrogate

Only Al system results exposed
(No XAI Explanation)

Features used by the AI system
and their importance exposed

Model) (Global XAI)
3 Result Explanation | Feature impact on the Al system's
(LIME, SHAP) output exposed (Local XAI)
Result Explanation | Provide comparative group
4 + Relative information at Explanation Level

Comparison 3 (XAI + Additional Information)

1.2 Human Factors in XAI
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1.3 Cognitive Load
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1.4 Risk Level
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Table 3. Risk Levels of Al Systems

Risk Level Definition

Al Systems that pose clear threats to
safety, livelihood, and human rights
Al Systems that pose significant

Unacceptable

High threats and must meet stringent
pre-market validation before release
Limited Al .syst.ems with specific transparency
obligations
. Al systems that pose little to no risk
Minimal y P

to citizens' rights or safety

III. The Proposed Scheme

1. Research Framework
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2. Research Hypothesis
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Table 7. Participants Information

Demographic Variables
10-19 0.8%
20-29 40.0%
Age Group 30-39 45.8%
40-49 6.7%
50 > 6.7%
Mal 45.0%
Gender ae .
Female 55.0%

Control Variables

1: No-XAI 25.0%
XAL . 2: Feature-level 25.0%
Explanation ; .
Level 3: Output-level 25.0%
4: QOutput-level with Visual Form | 25.0%
System Task Recommendations (Risk-Low) 50.0%
Type Loan underwriting (Risk-High) | 50.0%
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IV. Results

1. Exploratory Factor Analysis

27 F3o] A aolRAe SPSS 295 ol &slol
Y3t TR QO] SlH WL Kaiser Bl
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4
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Table 9. Convergent Validity Analysis Results

Item Std.' t-value AVE CR Crell S
Loading a

USS1 0.93 69.08

USS2 0.93 47 96

USS3 0.94 84.11 083 | 0.95 0.93

Uss4 0.83 19.58

MEF1 0.92 30.96

MEF2 0.92 24.66

MEF3 0.84 11.57 0.80 | 0.94 0.92

MEF4 0.89 14.86

MTD1 0.89 30.32

MTD2 0.92 48.85 0.81 | 0.93 0.88

MTD3 0.89 32.73

3. Discriminant Validity Analysis
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Table 10. Discriminant Validity Analysis Results

23t 127) 573 5 5 'MTDA7} o2 =504 291 A
ARI7} 0.46013, E3F 71 2 Q1] e A o
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Table 8. Exploratory Factor Analysis Results
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USS1 0.90 -0.11 0.21

USS2 0.91 -0.15 0.12

USS3 0.91 -0.13 0.18
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MTD4 0.46 -0.28 0.59
2. Convergent Validity Analysis
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4. Hypothesis Testing
4.1 Low-Risk
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Fig. 2. Low—Risk Group Model Results
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Fig. 3. High—Risk Group Model Results
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