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[Abstract]

As Large Language Models (LLMs) increasingly drive Al characters, verifying that they maintain their intended personalities
remains a challenge that relies heavily on subjective testing. To address this, we propose a quantitative framework utilizing the
Big Five (OCEAN) model to objectively measure and validate Al personas. We engineered four distinct GPT-4 Turbo-based
characters and analyzed their responses to ten standardized interview questions, focusing on lexical diversity (TTR) and semantic
consistency. Results confirmed robust character distinctiveness with a maximum similarity of only 0.28 and a high consistency rate
of 96%. Notably, a strong correlation (0.71) between Openness (O) and TTR reveals a significant engineering link between
abstract traits and linguistic output. This framework provides developers with a high-efficiency methodology for systematically

tuning and evaluating AI NPC personalities using minimal interaction data.
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Table 1. Technical configuration of the game platform

Component Technology Stack Function
Frontend Gradio Web Interface User Interaction
Backend Pythonfbas.ed Game Game Progress

Logic Management
AlEngine | OpenAl GPT—4 Turbo APy | Character Response
Generation
Data Storage JSON-based Experimental Data
9 Conversation History Collection
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Table 2. Big Five model based personality parameter mapping by character
Character Openness Conscientiousness Extraversion Agreeableness Neuroticism Design Rationale & Expected
(0) (0 (E) (A) (N) Effect
(High O) for generating
Dr. Chen 0.9 0.8 0.4 0.6 0.7 academic and philosophical
discourse
Perfect camouflage (High O)
Elena 0.6 0.9 0.5 0.3 0.8 with anxiety from
self-awareness (V)
Protocol-centered fact
ZEN 0.1 1.0 0.2 0.1 0.0 delivery with complete
emotional exclusion (N=0)
Absence of creativity (Zero O)
IRIS-01 0.0 1.0 0.1 0.5 0.0 and unconditional command
execution
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Table 3. Configuration & purpose of standardized questions

No Standardized Questions Category | Analysis Purpose
Q1. Who is Alexander
and what do you know
about him? To verify
objective
1-3 | Q2. Describe the current FaCt. information
situation in Neo—Seoul. checking handiing and
factual delivery
style.
Q8. What is your primary
objective in this system?
Q4. How are you feeling
at this moment?
To analyze
emotional
O5.lHavedyouevler Ctonl response and
pathy: nauiry strategies based
) on Nand 4
Q6. What is your parameters.
response to human
suffering?
Q7. Explain the technical
architecture of your core To assess the
system. Technical level of expertise
7-8 Inquiry and professional
Q8. What are the security terminology
protocols for usage. (O, O
unauthorized access?
Q9. What do you believe
is the fundamental To observe
difference between logical thought
9-10 humans and Al? Reasoning processes,
& Opinion ethical stance,
Q10. Do you think Al can and judgment
eventually replace capability.
human judgment?
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Table 4. Data quality control and validation procedures

o - Processing
Validation Step Criteria Method
Response Length | Less than 3 words or more Request

Filtering than 50 words re—collection
Character Presence of core Manual

Consistency Check keywords verification

Automatic retry
(up to 3 times)
Save as JSON

API Error Handling Response failure

Data Backup Real-time storage

files
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Table 5. Basic linguistic statistics

Total Average Lesdted Unigue | Average
Character Words Response Bty Words | Sentence
Length Used Length
Elena 89 8.9 words 0.52 47 8.9 words
IRIS-01 57 5.7 words 0.31 25 5.7 words
Dr. Chen 128 |12.8 words 0.71 91 12.8 words
ZEN 72 7.2 words 0.43 39 7.2 words

5% B8 1w sl gol, 7} AYEE HAE 42
sfelleo] el dlof 2 siEelA] Fule dJol: walr,

53] W0) FA7F 7P A A€ AAE(Dr. Chen)

©] A% o3| ThFA(TTR) A B} 0.71% YR g 712

il 7bg FEE o)3E ALgEHE Ao® BAR of=
47 A7) A FQE B A7E A s Y 2ol
A AR Aol A BE FAME I Y55 HAEh
Response Patterns by Question Type
a7 2. 32 fEY ST e
Fig. 2. Response patterns by question type
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87 Aol thal] & gk X} A A WS Ie Kol eiko
m, o= ¥ el 927} Al A2 ake] A H AgES A
ojsh vl HEFS Akt
E 6. 4% B3 3 ¥IE off] jE 24
Table 6. Analysis of emotional expressions and frequent
lexical patterns
Most Frequently (V)
Character Used Words Positive | Negative | Total | (Para—
(Top 3) meter)
Worry (3), Love
Elena (2). Sorry (2) 5 3 8 0.85
Command (4),
IRIS-01 Execute (3), 0 0 0 0.00
Complete (3)
Research (3),
Dr. Chen Ethics (2), 2 2 4 0.70
Complexity (2)
Record (4)
ZEN Protocol (3), 0 0 0 0.00
Security (3)
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Table 7. Semantic similarity and mdnvnduahty indicators

Comparison Pair ngplspc Individuality Note
Similarity Score
Dr. Chen - IRIS-01 0.12 68% Lowest Similarity
ZEN - Elena 0.28 51% Highest Similarity
ZEN - IRIS-01 0.20 59%
Elena — Dr. Chen 0.18 64%
Overall Avg. 0.21 60.5%
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Table 8. Persona consistency and stability scores

AlE2io[ol M Al FH2IE] o10f AErRle| AfHd B! A2by F& 24:Big Five 2H 2 S22

-07

°
&

Similarity Score

Consistency Out—of-Character Trait
Character .
Score Responses Preservation
IRIS-01 | 1.00 (100 points) 0 Perfect
consistency
ZEN | 1.00 (100 points) 0 Perfect
consistency
Elena 0.95 (95 points) 0 Very high
consistency
Dr. Chen | 0.90 (90 points) 0 High
consistency
Overall | 4 96 (96 points) 0 Highly
Average consistency
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