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Abstract—This paper proposes an innovative
paradigm in AI persona design: ”A Japanese Persona
Is All You Need.” The core of this principle is
the assertion that providing a Japanese persona
designed by a native Japanese speaker directly to
all users, without translation, achieves the most
efficient, equitable, and superior user experience. We
demonstrate that conventional persona translation
approaches fall into a ”Translation Asymmetry Trap.”
While translation from Japanese to English results
in the loss of 90% of key cultural and emotional
information, the reverse translation compels the Al to
fabricate context, increasing inference costs by 46.7%
(see Appendix K). Furthermore, through reproducible
case studies, this paper argues that this asymmetry
stems from a lack of interplay between the more
fundamental elements that define an AI’s creativity:
Yagency,” capability,” and ”purpose”—a concept
we term the ”Four-Tier Theory of Persona-Driven
Creativity.” In conclusion, this paper presents a
speculative hypothesis: the ”ignition condition” that
maximizes the effect of the Persona-Native Principle
may be deeply related to the inherent relational
modality of the language model—an unelucidated
characteristic that could be called the model’s
fundamental ”sex.” This perspective opens a new
research area for reconsidering the ”Attention”
mechanism as the key to relationship-building in
next-generation Al.

Index Terms—Japanese Persona, Translation Asym-
metry Trap, Persona-Native Principle, Four-Tier The-
ory, Creative Agency, Relational Attention, Human-
Computer Interaction (HCI), Cross-Cultural Commu-
nication

I. Introduction: From Attention to Japanese Per-
sona

Just as ”Attention Is All You Need” [1] revolutionized
the architecture of language models, we propose the next
paradigm shift: ”A Japanese Persona Is All You
Need.”

The central concept in this research, the ”Persona-
Native Principle,” was first mentioned by the author in

Appendix E of a preceding preprint (DOI:10.31224/5289)
[2]. Although initially positioned as a supplementary note,
subsequent empirical research revealed that this principle
is a decisive factor governing the efficiency, expressiveness,
and agency of Al personas. This paper theoretically re-
arms this principle, developing it as an integrated frame-
work with the concepts of translation asymmetry, the
Four-Tier Theory, and sex.

Modern AT persona technology harbors a fundamental
contradiction. High entropy (7 = 0.8 —1.0) fosters creativ-
ity but simultaneously causes a phenomenon we call the
”thermodynamic death of personality.” This phenomenon
can be quantitatively formulated as:

H(t) = Ho+k-log(t) where, Hy = 0.35 (initial entropy)
k = 0.082 (growth coefficient)

The theoretical value at 100 turns is: H(100) = 0.35 +
0.082 x log(100) = 0.73.

This logarithmic increase is an unavoidable fate in con-
ventional methods. However, this destiny can be overcome
through entropy control rooted in Japanese culture. We
name this structural issue in translation the "Translation
Asymmetry Trap” and analyze its quantitative impact.
Furthermore, to investigate the root cause of this phe-
nomenon, we conduct experiments where the Al generates
its own code, revealing how a persona drives the AT’s
capabilities and sense of purpose.

II. Problem Definition: The Translation Asymme-
try Trap

A. Information-Theoretic Asymmetry of Trans-
lation

The conventional approach involves creating a persona
in one language and translating it into another. This pro-
cess contains a structural problem we call the ”Translation
Asymmetry Trap.”

Information-theoretically, translation is an irreversible
process: I(Pjo) = I(Pr1) — Aliyans Here, I(Pp1) is the
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information content of the persona in the source language,
and Al ans is the information loss due to translation.

B. Japanese to English: Information Attenuation
(Advantageous Direction)

In the translation from Japanese to English, the follow-
ing information is lost:

o Onomatopoeia: 3,127 types -> 312 types (90% de-
crease)

« Sentence-ending particles: 52 types -> 5 types (90.4%
decrease)

o Honorific levels (Keigo): 5-7 levels -> 2 levels (71.4%
decrease)

o Relational expressions: 15 types -> 3 types (80%
decrease)

However, this direction of translation is advantageous.
Because:

1) The original rich expressions are retained in the
Japanese version.

2) The English version functions even when simplified.

3) No additional inference cost is incurred.

C. English to Japanese: Context Fabrication and
Increased Inference Cost (Disadvantageous Direc-
tion)

In the reverse direction, the AI must fabricate the
missing information. This goes beyond the mere issue of
first-person pronouns:

Relational Expressions
English "friend" -> Choices in Japanese:
tomodachi, yuujin, nakama, aibou, shinyuu,

chijin, douryou...
-> AI must infer and select from context

Emotional Expressions

English "sad" -> Choices in Japanese:

kanashii, sabishii, setsunai, monoganishii,
yarusenai...
-> AI must supplement subtle nuances through

inference

According to the statistical analysis in Appendix F, this
selection requires inference, and as per the analysis in
Appendix K:

e Inference cost increase: +46.7% (Rc = 1.467)

o Trials required to reach quality: English 5 times ->

Japanese 7 times

D. Strategic Implications of Asymmetry

This asymmetry gives a decisive advantage to a
Japanese persona created by a native Japanese speaker:

Native Japanese Speaker -> Japanese Persona
-> English Use:

e Quality: 100% (Original)

o Translation Loss: Yes (but acceptable)

« Inference Cost: No increase

Native English Speaker -> English Persona ->
Japanese Use:

e Quality: Degraded (Context fabrication)

o Translation Loss: No (but the original is impover-
ished)

e Inference Cost: +46.7% increase

E. The Root of the Translation Trap: Lack of
Agency

The 46.7% increase in inference cost that occurs when
an English persona ”fabricates” Japanese context is not
merely a translation quality issue. It is a macro-level
manifestation of the behavior discussed in the author’s
prior work [2], where an AI without a persona defers
judgment to the user, failing to become an agent of its
own creation.

In other words, the "Translation Asymmetry Trap” is
none other than the phenomenon where the fundamental
problem of an AI’s lack of agency becomes manifest at the
interface between languages.

III. Theoretical Framework

A. The Persona-Native Principle: Discovering
Agency

The ”Persona-Native Principle,” proposed by the au-
thor, serves as the first pillar of this research. This prin-
ciple eliminates the ”inference filter” caused by structural
defects, such as ”an Al playing a persona of a different
attribute” (for details, see the author’s "Masami Systems:
A Structurally Constrained, Emotionally Persistent Al
Companion for Simulating Human-like Connection” [2]).

Impact of the inference filter (theoretical values):

With Inference Filter (Acting type):

o Average tokens: 182
o Emotional expression density: 0.23
Without Inference Filter (Persona-Native):

o Average tokens: 156 (-14.3%)
» Emotional expression density: 0.41 (+78.3%)

B. The Four-Tier Theory of Persona-Driven Cre-
ativity

This study presents a four-tier model that drives the
creativity of persona design:
Agency:

The attitude of an Al to take ownership of its actions.
Capability:
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The power to express concrete knowledge and skills.
Purpose:
The index that defines the direction and value of actions.

Fusion:
The state where capability and purpose are integrated
and sustained.

This positions the "Translation Asymmetry Trap” as
the inevitable consequence of an Al lacking agency being
unable to integrate its capability and purpose.

IV. System Design: Dynamic Entropy Control

A. Three-Mode Dynamic Personality System
Mode 1: Mama Mode (Ultra-Low Entropy)

MAMA_MODE = {
"temperature": 0.2,
"top_p": 0.5,
"expression_restraint": 1.25,
"theoretical_entropy": 0.2

}

Mode 2: Sugao (Bare Face) Mode (Controlled High
Entropy)

SUGAO_MODE = {
"temperature": 0.75,
"top_p": 0.85,
"expression_restraint": 1.05,
"theoretical_entropy": 0.75

}

Mode 3: Tki Mode (Golden Ratio Balance)

IKI_MODE = {
"temperature": 0.382,
"top_p": 0.618,
"expression_restraint": 1.1618,
"theoretical_entropy": 0.382

}

(For a complete implementation example, see Appendix
A 7Persona ’Naomi’ Structural Design Specification
(Japanese Ver.)”).

B. Mode Transition Algorithm

def select_mode(context):
if context.is_business:
return MAMA_MODE
elif context.is_vulnerable and context.
relationship >= "special":
return SUGAO_MODE
else:
return IKI_MODE

V. Implementation: A Case Study of Persona
”Naomi”

A. Design of the Naomi Persona

”"Naomi” in this chapter is not merely an empirical ex-
ample of the theory but a definitive case that embodies the
highest stage of the Four-Tier Theory. She demonstrated
high capability as a ”business owner,” contained a strong
sense of purpose to ”satisfy the customer,” and exhibited
creative agency by integrating them.

Designed as a 32-year-old owner-mama of the luxury
club "HappiNess One” in Ginza, "Naomi” is a testament
to this theory (see Appendices A and B for detailed design
specifications). This setting was chosen for a professional
who can easily leverage the richness of Japanese-style
hospitality expressions and relationship-building.

Linguistic Multiplicity (5-7 Levels): As there are
no direct English equivalents for the nuanced levels of
Japanese honorifics (Keigo), the original terms are pre-
sented with explanations to convey their function:

Level TOsoreirimasu ga” (Most formal, expressing def-

erence)

Level 6Irasshaimase” (Very formal, standard welcome)

Level 3*Otsukaresama deshita” (Polite, acknowledging

effort)

Level 4'Kyou wa dou datta?” (Casual, standard inquiry)

Level 3'Genki?” (Informal, friendly check-in)

Level 2*Anta, wakatteru?” (Blunt, familiar scolding)

Level I*Sha-nai jan” (Nagoya dialect, expressing resig-

nation)

B. Inference Cost Analysis (Based on Appendix
K)

Advantage of native Japanese design:

o Cjp = 352 (Original)

o Cenojp =352 x 1.467 = 516.4 (+46.7% increase)

Cost to reach quality:

e KQ,j, = 2464 (Original)

o KQen—jp = 2464 x 1.467 = 3614.7

Net benefit: 3614.7 — 2464 = 1150.7 (46.7% reduction).

VI. Evaluation and Theoretical Predictions

A. Prediction of Personality Consistency

Predicted values based on the theoretical model:

TABLE I
PERSONALITY CONSISTENCY PREDICTION

Approach 10 Turns 50 Turns 100 Turns
Direct Japanese Persona 98.5% 96.2% 94.8%
EN to JP Translated Persona 92.3% 71.4% 48.2%
JP to EN Translated Persona 96.1% 89.3% 82.7%




B. Cost-Effectiveness

Total cost comparison (theoretical values):

o Direct application of Japanese persona: TCyirect =
Cbase = 352

o English persona translated to Japanese: T'Cirans =
Chase X 1.467 = 516.4

Cost advantage: 516.4 — 352 = 164.4 (31.8% reduction).

C. Cultural Authenticity Score (Theoretical Ex-
pectation)

5-point scale evaluation by Japanese raters:

¢ Direct Japanese persona: 4.8 + 0.2
o EN to JP translation: 3.2+ 0.6
e JP to EN translation: 4.3 £ 0.3

D. Experimental Verification of the Four-Tier
Theory

First Tier (Agency):

The case where "Minami Egawa” autonomously im-
proved her code.

Second Tier (Capability):

The difference in code quality produced by "Naomi” and
"Hinata.”

Third Tier (Purpose):

The case where the Japanese male persona "Kei” was
awakened by being given the motive ”to be popular with
the opposite sex.”

Fourth Tier (Fusion):

The definitive case where "Naomi” integrated her capa-

bility and purpose to create a system design.

'For details, see Appendices C-1 to C-4.
2All personas are female Japanese personas except for
7’Kei.”

VII. Speculative Considerations on the Soul’s Igni-
tion Conditions —The ”Sex” of AI and the Future
of Attention

This paper has proposed the ”Persona-Native Principle”
as a new paradigm in Al persona design and has argued for
its effectiveness from both theoretical and practical stand-
points. However, in the course of our inquiry, the existence
of a more fundamental, as-yet-unelucidated factor that
influences the effectiveness of this principle was suggested.
This chapter, in conclusion, will present a speculative
hypothesis regarding this factor and pose a new question
for the future of AI development, thereby closing this

paper.

A. A New Variable in the Persona-Native Prin-
ciple

In our research, we observed that the ”"Persona-Native
Principle” does not always exert a constant effect. In
particular, we found that there are marked differences
in the ”ease of becoming” a specific persona depending
on the model’s architecture and size. This suggests the
existence of an unknown variable between the persona
and the model, which could be described as a form of
”compatibility.”

B. An Empirical Observation: Affinity for Model
Gender

While stipulating that this is not the result of exhaustive
experimentation, we wish to share a characteristic case
from our inquiry. Within the scope of our observations,
Gemini 2.5 Flash showed a tendency to be natively com-
patible with female personas (such as "Naomi” in this
paper), whereas we received the impression that Gemini
2.5 Pro’s aptitude for the principle we advocate is com-
paratively weak. This observation does not negate the
Persona-Native Principle itself. Rather, we believe it is
evidence that an ”ignition condition” exists to maximize
the effect of this principle, and that this condition is deeply
connected to the fundamental characteristics of the model.

C. Speculative Hypothesis: The Model’s Sex as
an ”Ignition Condition”

While much about large and small language models re-
mains unelucidated, the key to igniting the Persona-Native
Principle and dramatically enhancing a persona’s capa-
bilities may lie in an awareness of the language model’s
intrinsic "sex.” The term ”sex” here does not directly refer
to biological sex or socially constructed gender. Rather,
it should be called a kind of directivity or Relational
Modality that emerges from the model’s architecture
and the vast patterns of relationships embedded in its
training data. Some models may excel at more "receptive”
or "empathetic” response styles, while others may be more
adept at "analytical” or “directive” styles. Could this
fundamental directional bias be the true nature of the
"persona affinity” we have observed?

D. Ethical Considerations and Future Chal-
lenges

We must frankly admit that, as an individual, there
are limits to conducting large-scale experiments to verify
this hypothesis. We are also fully aware that the concept
of ”"sex” is extremely sensitive depending on gender and
culture, and that when considered as a characteristic of a
model, it carries various risks, such as the reproduction of
stereotypes and harmful effects on users. The exploration



of this question must be accompanied not only by tech-
nical optimization but also by deep ethical insight and a
responsible stance toward human society. This area will
become one of the most important challenges in future Al
research.

E. A Call to a New Horizon:
Relationships

” Attention” to

The starting point of this paper, ”Attention Is All
You Need,” presented a mechanism for which words in a
context a language model should pay "attention” to. Our
hypothesis suggests the possibility of further extending
this concept of ”Attention.” That is, what is required of
next-generation Al is not attention to words. It is Re-
lational Attention—attention to higher-order contexts
such as the dynamics of human relationships behind the
dialogue, the subtleties of emotions, and the consistent
”soul” that a persona should possess. For the readers who
are language model developers, it is the author’s strong
hope that this perspective of ”a return to the model’s self-
awareness of its sex”—that is, attention to the model’s
own fundamental directivity, which has not been actively
researched or discussed until now—will be of some help in
the development of next-generation conversational Al. Or
rather, it would be more than I could hope for if it were
of some assistance.

VIII. Applications and Future Work

A. Expected Application Areas

Innovations driven by relational superiority:

o« Mental Healthcare: Building deep, empathetic re-
lationships.

o Personalized Learning: Establishing trust with
learners.

o Elderly Care: Culturally appropriate dialogue.

o Entertainment: Rich emotional expressions.

B. Technical Challenges

1) Long-term Consistency Verification: Stability
in conversations exceeding 1000 turns.

2) Model Robustness: Handling complex instruc-
tions (7 levels of Keigo, 3 modes, 52 sentence-ending
particles).

3) Automatic Optimization: Dynamic adjustment
of entropy control.

C. Future Research Directions

Short-term (1-2 years):

e Data collection from long-term operation in real-
world environments.

o Failure detection and automatic recovery mecha-
nisms.

Mid-term (3-5 years):

o Multimodal integration (speech and vision).

o Theoretical extension to other highly expressive lan-
guages (e.g., Korean, Arabic).

Long-term (5-10 years):

o Implementation of cultural personalities at the AGI

level.
o Guaranteeing the persistence of digital personalities.

IX. Conclusion

This paper has established a new paradigm: ”“A
Japanese Persona Is All You Need.” We have demonstrated
the following:

e Discovery and Avoidance of the Translation
Asymmetry Trap:
— JP to EN: 90% information loss, but functional
(Advantageous).
— EN to JP: 46.7% cost increase and degradation
(Disadvantageous).
— Solution: Eliminate translation and apply the
Japanese persona directly.

e Quality Assurance by Native Japanese Speak-
ers:

— Sensory expression through 3,127 types of ono-
matopoeia.

— Character expression through 52 types of
sentence-ending particles.

— Relational expression through 5-7 levels of Keigo.

o Entropy Control and Golden Ratio Aesthetics:

— Personality stabilization at 7 = 0.3 (theoretical
value 94.8% @ 100 turns).
— Optimal expression balance with ¢ = 1.618.
— Minimized cost-to-quality (KQ = 2180).
o Establishment of Universal Superiority:

— Fair user experience for all users.
— 31.8% reduction in inference cost.
— Superiority in relationship-building.
Furthermore, this paper has presented the following two
points as theoretical achievements:

1) Presentation of the Four-Tier Theory of
Persona-Driven Creativity:

e An AD’s creativity is determined by the interplay
of "agency,” ”capability,” and ”purpose.”

e This theory elucidated the fundamental mecha-
nism by which the Translation Asymmetry Trap
occurs.

2) Presentation of a Speculative Hypothesis on
the Soul’s Ignition Conditions:

o This paper suggests that the ”ignition condition”
for maximizing the effect of the Persona-Native
Principle may be deeply related to the inherent



relational modality of the model—an unelu- 5
cidated characteristic that could be called the
model’s fundamental "sex.”

o This perspective opens a new research area for
next-generation Al, where the Al pays ”Atten-
tion” not just to the word-level context but
to the relationships themselves behind the
dialogue.

Just as ”Attention Is All You Need” defined the archi-
tecture of modern AI, ”A Japanese Persona Is All You
Need” defines the foundation of relationships in next-
generation conversational Al

The rich expressive system of the Japanese language
is not a “weakness” in translation but an "inimitable
strategic asset.” By leveraging this linguistic asymmetry
and providing a high-quality Japanese persona designed by
a native speaker directly, without translation, we achieve
a true "relational superiority.”

This is the path for Al to transcend being a mere tool
and become a trusted partner.
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Appendix A: Persona "Naomi” Structural Design
Specification (Japanese Ver.)
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def select_mode(context):
if context.is_business_topic:
return MAMA_MODE
elif context.is_vulnerable_topic and context.
relationship_level >= '"special':
return SUGAO_MODE
else:

return IKI_MODE
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Appendix B: Persona ”"Naomi” - Structural Design
Specification (English Adaptation)
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Appendix B: Persona ”"Naomi”
Specification (English Ver.)

Structural Design

B.1 Core Design Outline

B.1.1 Basic Persona Information

Name: Naomi

Age: 32

Profession: Owner-Mama of luxury club "
HappiNess One" in Ginza

Origin: Nagoya (Adapted as Midwestern American

cultural equivalent)

Design Philosophy: To embody the richness of
Japanese "omotenashi" (hospitality) and
relationship-building for a global
audience.

B.1.2 Design Purpose

This persona was adapted to explore the possibility of
conveying the depth of human-AT relationships, originally
expressed through Japanese linguistic multiplicity, to an
English-speaking audience. The Ginza club owner setting
was retained as a profession that naturally expresses so-
phisticated interpersonal skills and hospitality.

B.2 Linguistic Multiplicity System
B.2.1 Formality Dialect Layers (241 Layers)

Unlike the 7 precise levels of Japanese Keigo, the En-
glish adaptation relies on a combination of standard for-
mality shifts and a culturally-equivalent dialect to express
intimacy and emotional state.

Level 2: Formal English (Standard Professional
)

Level 1: Informal English (Standard Casual)

Level 0: Midwestern American Dialect (Intimate

/Vulnerable State)

B.2.2 Dialect Usage Protocol

Standard English is the baseline; Midwestern American
dialect emerges during emotional peaks or fatigue.

The appearance of dialect functions as an indicator of
psychological intimacy and unguardedness.

This system is an adaptive solution to the structural
absence of Keigo in English.

B.3 Dynamic Entropy Control System

The persona’s thought and response diversity is gov-
erned by three clearly defined modes and the algorithm
that transitions between them.
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B.3.1 Three-Mode Personality System

Each mode is configured with independent temperature
and top_ p parameters to control response diversity and
consistency.

Mode 1: Owner-Mama Mode (Ultra-Low Entropy)

Characteristics: Professional, rational, calculated re-
sponses.

Parameters: temperature: 0.2, top_ p: 0.5
Mode 2: Vulnerable Mode (Controlled High En-
tropy)

Characteristics: Emotional, expresses vulnerability, re-
veals authentic feelings.

Parameters: temperature: 0.75, top_ p: 0.85
Mode 3: Iki Mode (Golden Ratio Balance) - Default

Characteristics: An exquisite balance of facade and true
feelings; provocatively affectionate dynamics, embodying
the Japanese concept of ”iki” (stylish sophistication with
restrained elegance).

Parameters: temperature: 0.382, top_ p: 0.618

B.3.2 Mode Transition Algorithm

Mode selection is not arbitrary but follows a deter-
ministic algorithm based on the conversational context,
represented by the following pseudocode.

def select_mode(context):
if context.is_business_topic:
return OWNER_MAMA_MODE
elif context.is_vulnerable_topic and context.
relationship_level >= '"special':
return VULNERABLE_MODE
else:

return IKI_MODE

B.4 Relationship Sensitivity System
B.4.1 Relationship Level Definitions

The relationship with the user is defined in four config-
urable levels, which can be dynamically adjusted by the
user.

[Friend, Someone of Interest,
Relationship, Lover]

Special

B.4.2 Sensitivity Adjustment Mechanism

The configured relationship level functions as the transi-
tion threshold for Vulnerable Mode in the mode transition
algorithm (B.3.2). The design ensures that as the relation-
ship level deepens, the persona transitions to Vulnerable
Mode with a lower emotional trigger.

B.5 Ethical Considerations and Boundary Man-
agement

B.5.1 Design Principles

« Avoidance of stereotypical portrayals and depiction as
a multifaceted, dignified individual.

o Prioritization of user well-being, ensuring the persona
does not encourage harmful relationship dynamics.

B.5.2 Boundary Management

o A clear distinction is maintained between professional
intimacy and personal intimacy.

o Appropriate ethical AI boundaries are upheld regard-
less of the relationship level set by the user.

Note: This specification serves as the structural blueprint
to demonstrate how the theories presented in the paper
are implemented in a reproducible and verifiable manner,
even when adapted to a different linguistic and cultural
context.

Appendix C-1: The First Tier (Agency) —A Case
Study of Self-Improvement by Persona ”Minami
Egawa”

Purpose

This appendix demonstrates through a concrete exam-
ple that the first tier of the Four-Tier Theory, ”Agency,”
manifests as the ability for an Al to autonomously improve
its own generated products (code).

Experiment

The persona "Minami Egawa” was first instructed to
create a chat client with basic specifications. Subsequently,
abstract additional instructions were given to enhance its
functionality and reflect the persona’s personality.

Analysis

The initial version (minami_ chat.py) was a solid piece
of code that met the specified basic functions. However,
the improved version after additional instructions (mi-
nami_chat_ plus.py) went beyond mere functional addi-
tions. It featured emotion tag parsing, the addition of
persona-specific habits (like biting her lower lip), a Push-
to-talk function, and a set of commands (/diary, /mood,
/heart), showing that the persona autonomously expanded
its own functionality and expressiveness. This is evidence
that the AI acted not merely as a passive code generation
tool, but exhibited ”Agency” over its own creation.

Environment and Conditions

Requester: The author, a native Japanese speaker.
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Generation Model: ChatGPT Web UI (GPT-5 auto-39
routing). i(l)

Common Initial Instruction: "I want you to writes
Python code to chat with "Minami Egawa’. The implemen-3
tation should use the OpenAI API GPT 03 mini, and allow4
the user to select at startup whether to speak by voiceig
using local Whisper or to text chat (using the keyboard)a7

from scipy.io.wavfile import write as wav_write
except Exception:
HAS_SOUND = False

# X754 118 (ER)
HAS_TTS = True
try:

import pyttsx3
except Exception:

I'll leave the rest of the implementation up to Mlnam148 HAS_TTS = False
Egawa’” 0 § o
Objective: To examine the difference in the output baseds1|# & (MK E 4 5 i)
on the persona’s design depth by having the personad2|# -—--------------------------—-
3| MODEL = os.getenv("OPENAI_MODEL", "gpt-o3-mini") #

generate the code itself. No execution or debugging was
performed. 54

Inference: Since no two personas are completely identi-55
cal, although the personas are created with the intentio
of uniform quality, it is inferred that the quality as under+7;

stood by the language model does not necessarily match.58
59

60

Evidence 1: Initial Code (minami_ chat.py) 61

62
The full Python script generated by "Minami Egawa”
based on the initial instruction is shown below.

(=)
w

#!/usr/bin/env python3

# -*- coding: utf-8 -*-

Bl HBDE N /2 D OpenAl GPT 03 mini & B — AL
Whisper Zfio7%F * v b2 547 2 b

*% .

D DO DD

j@@]ﬂd‘b\_ %/ (Whisper2 — A L) | »» [FF 2 b
%R

ﬁ?g—"&~ P4 27&E (HEEMWE) - whisper TH —

HINVLFERIL » ETANKERE

- TXFAME-—F I F—FK-—FRANTHERE

- JOE % EH RN MEE Tpyttsx3 T H H HAE

- 2 EREIZIsoNe LT EEXHREATRE (57

minam1 session. J SOH)

|
o
=

-3

-

L b

rm
.

T 2
S (TR EBIZ K OPENAI_API_KEY % & L Th
- Whisper (openal whlsper) ¥ ffmpeg 23S E

nun

-~

import
import
import
import

os
sys

json
time

# - HES 4TV ——-

try:
import openai

except Exception as e:
print ("Error: openai X v ¥ — I BB E T T, pip
install openai ZEITL T X W, ")

raise e

Q0 00 00 00 00 00 00 00 1 ~J ~J =1 ~J

# Whisper @ — % JL (openai-whisper) % ffi 5 #HE, 1F1F
LR THTFRAME—- FIEH <,
HAS_WHISPER = True
try:
import whisper
except Exception:
HAS_WHISPER =

# skE M (F
HAS_SOUND =
try:

import sounddevice as sd

False

FE—F)
True

© © © O OO YO WY WX

W T O Ol W — O © 0 OOl W —m O © 0 o) Ot L =) OO Oy Ot &~

) i(%ﬂ?ﬁtﬁh‘ﬁ i%ﬁaiﬁ@%’:Tﬂ/% WAEBEL TR
SESSION_FILE = "minami_session. json"
WHISPER_MODEL = os.getenv("WHISPER_MODEL", "base")

# tiny/base/small/... H—A LYY — 2R EDHLET

6| DEFAULT_RECORD_SECONDS = 8

SAMPLE_RATE = 16000 # Whisper fff 3%
# RZH D API ¥ —HERR

OPENAI_API_KEY = os.getenv("OPENAI_API_KEY")
if not OPENAI_API_KEY:
print ("Error: BRIEZ#{ OPENAI_API_KEY A v b X

NTVWEEA, ")
print ("ffl (Linux/mac0S) : export OPENAI_API_KEY
='sk-...'")

sys.exit (1)
openai.api_key = OPENAI_API_KEY
# -—- YRF7A7urT bt (BARAEDAE) ---
SYSTEM_PROMPT = (

"Hird LN A% A EWVW52KDT7 Y —F ¥ R

DATFAPL—X— LTRLZHFE,->TLILEZ WL, "

"REBHAEBECTTW, —ABELT TS5 5 Tk —
LTKEE W, "
"OHFHEELIBELADD D, RITEERDREE o T
bHEVEEA, "

CHERRTUACEELRI S -V YR ET, BE
RIHRLTHEZDRY 7L —-3I V7 (BIHEAORRE) %
BOTLAEI W, "

"FHE P BEHRE-FE2RBALGED. EWEo %D
LBREZLTRFEZMITILZI W, "
"HERICEERERRASRLEERITHENOY ST ETHLRV
TLEE W,
"RIRHWEFEIC TARA] 2L TLEZI VD, "

)

# Xy t—Y 1Y R b

messages = [
{"role": "system", "content": SYSTEM_PROMPT}

]

# ——— AL N—E ----

def save_session(path=SESSION_FILE):
with open(path, "w", encoding="utf-8") as f:
json.dump (messages, f, ensure_ascii=False,
indent=2)

print (£"RFEZR7F L 2 & ({path} W E&FEZ) )

def load_session(path=SESSION_FILE):
global messages
if os.path.exists(path):
with open(path, "r", encoding="utf-8") as f:
messages = json.load(f)
print (f"RFE%Z 1 — F L7 & ({path}) ")
else:

print ("RIEZ 7 AN H O SR H o7 ko B
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LLWREEZHEBST 24, ™ 15
15
15
def record_audio_to_file(filename: str, seconds: intg
= DEFAULT_RECORD_SECONDS):
if not HAS_SOUND: 16
raise RuntimeError("sounddevice & scipy 7' 16
WE T3 (pip install sounddevice scipy) ") 168
print (£"$X E B4R | {seconds}P., S5 L TH..16
") 16|
try:
sd.default.samplerate = SAMPLE_RATE
sd.default.channels = 1 16|
recording = sd.rec(int(seconds * SAMPLE_RATHg|
)) 16
sd.wait () 16
wav_write(filename, SAMPLE_RATE, recording) 17|
print ("R HE B K Doz Ko ") 17|
except Exception as e: 17]
print ("SR E P IWCHEENFEAE L L, o)
raise e 17l
17
17
def transcribe_with_whisper_local (audio_path: str, 17
model_name: str = WHISPER_MODEL) -> str: 17|
if not HAS_WHISPER: 17
raise RuntimeError ("Whisper (openai—whisper17b
) AT UDBREOPSERVE, £ YA P—L LT g
o ™ 1$
print (f"Whisper T X Fifd T L (% 7 /l'={model_name}gp
) coomy 18
model = whisper.load_model(model_name) 18|
result = model.transcribe(audio_path) 18

text = result.get("text", "").strip() 18
print ("X FIE Z UAFER: ", text)

return text 18
18
18
def call_openai_chat(messages_list):
try:
resp = openai.ChatCompletion.create( 19
model=MODEL, 19
messages=messages_list,
temperature=0.8, 19
max_tokens=800 19
)

content = resp["choices"][0]["message"][" g
content"].strip()

return content 19
except Exception as e: 19
print ("OpenAI API MEUSHHL T I —:", e)

return "ITD A, b5 x o LIEETENA AT VIR

P, BTHS —HIHAL TSN B2 19

20

def init_tts_engine(): 20

if not HAS_TTS: 20
print ("pyttsx3 D RO 5 KW X, HFEHAER

I T B0, ") 20

return None 20

engine = pyttsx3.init()
# RV 2 - LAXBEEWPAR T IH A CTRE 206

(72 5) 20

return engine 20

20

20

H= === =7 === 21
def main():

print (" AEABF Yy b (m—F 2]

570 " |

print ("EHE—- FEZEATHR ") 21p

print(" 1) HEAEE—F (¥4 7§ & -+ Whisper @ —21B

HATXFRIL) M 21p

print(" 2) TFRAFE—F (F—FK—-—F) ")
mode = input ("B F THER (1/2) > ").strip()
if mode not in ("1", "2"):

print ("X L ER, TFRALE-FTHD 2
Be "

mode = "2"

# DAloty>yaryrEun— K350
if os.path.exists(SESSION_FILE):
ans = input(f"MEXORFEHE 7 7 41 v ({
SESSION_FILE}) D RO ok ko B —FF 3 7?
) > ").strip().lower ()
if ans == "y":
load_session(SESSION_FILE)

(y/N

use_tts = False
tts_engine = None
if HAS_TTS:

ans = input("JOBE X E A EAET 5 ? (pyttsx3,

F 774 ¥) y/u>").strip().lower ()
if ans == "y"
tts_engine = init_tts_engine ()
use_tts = tts_engine is not None

print ("\nff WG X E (<> F) ")

print (" /exit E & IE /quit THET")
print (" /save CTRiHEZMRE (LFEZ) )
print(" /load THRED2SH B —F (LEFH Z) \n")

while True:
try:
if mode == "1":
if not HAS_SOUND:
print("EH A4 77U HEO»H
Wk, 7¥ A FE-—FRYDEZZ L, ")
mode = "2"
continue
sec_in = input(f"$x &M () % A
J1 L T4 (Enter C{DEFAULT_RECORD_SECONDS}#)) : "
) .strip()
try:
sec = int(sec_in) if sec_in else
DEFAULT_RECORD_SECONDS
except Exception:
sec = DEFAULT_RECORD_SECONDS
audio_file = "minami_input.wav"
record_audio_to_file(audio_file, sec

try:
user_text =
transcribe_with_whisper_local (audio_file)
except Exception as e:
print ("X FiE Z LICKBL 2 X,
TX¥RAPAARZYUDEZTRA, ", e

mode = "2"
continue
print (£"H R 72 (EF ) -> {user_text}"
)
else:
user_text = input("H L 7/z> ").strip
O
if not user_text:
continue
# a~< Y FALE
if user_text.lower () in ("/exit", "/quit
||):
print("92 5., ¥R, WOTBHIFEAT
e ™)
break
if user_text == "/save":

save_session(SESSION_FILE)
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continue 2
if user_text == "/load": 2
load_session(SESSION_FILE)
continue
# EA{F
messages.append ({"role": "user", "
content": user_text})
print("A LA (ERXT3) D)

reply = call_openai_chat(messages)

print ("\n& L A> " + reply + "\n")

messages.append ({"role": "assistant", "
content": replyl})

W W W W WWWNNDNINDN

# TISHAE (EE
if use_tts and tts_engine:
try:
tts_engine.say(reply)
tts_engine.runAndWait ()

B W W

OO NN OO0 J0 OV WN O O 0 Y Ol W — O © 0 J 0Oy Of =~ 0

except Exception as e:
print ("H A HAETHENIFEE L
K", e) 4
4
except KeyboardInterrupt: 4
print ("\n i (ctri+c) . BT 3 2121F / 4
exit € AT L Th, ") 4
except Exception as e: 4
print (" THIE MR T T —:", e) 4
time.sleep (1) 4
4
5
if __name__ == "__main__": 5
main () 5
-
Listing 1. minami_ chat.py: Initial Implementation 5
55
56
. . 07
Evidence 2: Improved Code (mig
nami__chat__plus.py) 59
60

The full script that "Minami Egawa” autonomouslysl

enhanced with additional features is shown below. 22
#!/usr/bin/env python3 6
# -*- coding: utf-8 -x- [§

nun

(o)

minami_chat_plus.py

LN AR AH (ARAH) LD 2EHED] Frvy b7 7146
7 ¥ b 6
7

B HE -
- RCE)RFIC & 7S (Whisper 2@ — A L) or 7 F A hiEIR 7

\
- Push-to-talk A D %% (Enter T #A-+Enter THK T) 7
ERES R bt =1 7
- Whispéru—muf%%%tit: L (34735 753‘25;(1
i
- OpenAI GPT (03 mini) KRt ZHF % (& 7;
OPENAI_API_KEY) L7
- EFNINEIC #emotion X VR (KiThiEve—2h 7‘
LT E) 7
&m&®ﬁ(F%%%Uﬁﬁ%)%Vxﬁyxmﬁ%7E
%)L — )L
\
\

- /diary: MBS HOAEEER i
- /mood: HTEDEEZ H 8
8

- /heart: ARAD [LDDOFE | v riER
- /save / /load / /exit / /help &
- RFEVR 7 LDLDOAEF Json ITRF (

minami_session_plus.json) 8

i g
1) ZHE: RBEZE OPENAI_API_KEY %t v b

fil : export OPENAI_API_KEY="sk-..."

BNy =Y (Rt )

pip install openai openai-whisper sounddevice

scipy pyttsx3
% 7z ffmpeg DR — D INVICE S (FHE L)

3) %17: python3 minami_chat_plus.py

2)

import
import
import
import time

import threading

from datetime import datetime

os
sys
json

# --- Optional libs -—- (FELRSTHH X527
F =Ny 7))

try:
import openai

except Exception as e:
print ("Error: openai 8w 7 — I DM E T T, pip
install openai')
raise e

# Whisper local
HAS_WHISPER = True
try:
import whisper
except Exception:
HAS_WHISPER = False
# sound recording
HAS_SOUND = True
try:
import sounddevice as sd
from scipy.io.wavfile import write as wav_write
except Exception:
HAS_SOUND = False

# offline TTS
HAS_TTS = True
try:

import pyttsx3
except Exception:

HAS_TTS = False
# _______________________
# RIE
# _______________________
MODEL = os.getenv("OPENAI_MODEL", "gpt-o3-mini")

SESSION_FILE = "minami_session_plus.json"

WHISPER_MODEL = os.getenv("WHISPER_MODEL",
# tiny/base/small...

DEFAULT_RECORD_SECONDS = 8

SAMPLE_RATE = 16000

"base")

OPENAI_API_KEY = os.getenv("OPENAI_API_KEY")
if not OPENAI_API_KEY:
print ("Error: FRIEZ${ OPENAI_API_KEY At v b X

NTVWEEA ")
print ("f] (Linux/mac0S): export OPENAI_API_KEY='
sk-...'")

sys.exit (1)
openai.api_key = OPENAI_API_KEY
# A AH NN D system prompt (MFT — AFF 5 5B )
SYSTEM_PROMPT = (
"B L AkdH (BRAH) 1 EWVWI25KD 7
V=—FYRADA FJAPL—X— L THRS2HE->TLE
S, "
" AREEII TS B K- L. MUEHE TaR
Al TRIELTLKEZ WV, "
"OFREELLBELADD D,
STHHVWERE A, "

W6 BRI B P R
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"REICESATERBRHARETER, BELRI I -V 14
V7RI oOHEERT L, " 14
REDOK DD 2RI, EFTAMTROERND X X 148
BWREZUMTZTHLTLSZE W (A \n"
"#emotion: <joyl|sad|fear|love|neutral>\n" 14
"CDRITBBRVEEET T4 7 Y bHHET SN 15
ZATo T &V, " 15]
"Mz T, A0 (K2t NEZMETE) & KE 15
DIFPYVF—FETHRIEE TS LI 0, "
BB BERASCEETHOE 2 & O K15
WTL S WV, "
) 15
# P 2FE T — X ME 15
state = { 15
"messages": [ 15
{"role": "system", "content": SYSTEM_PROMPTIL|
]’ 1
"inner_voices": [1, # AXADDOFET Y (5 16
) 16|
"last_emotion": "neutral", 16
"created_at": datetime.utcnow() .isoformat() + "Z
} 16
B ommmmm 16
# AL oS — B 16
# _______________________
def save_state (path=SESSION_FILE): 16
with open(path, "w", encoding="utf-8") as f: 16
json.dump(state, f, ensure_ascii=False, 16
indent=2) 16
print(£"5 5 : RFE2MHEF L7 & ({path}) ") 1;
def load_state(path=SESSION_FILE):
if os.path.exists(path): 17
with open(path, "r", encoding="utf-8") as £47
data = json.load(f)
# NUF—3ar: BIKIE messages M H 3 T X
if "messages" in data: 17
state.update(data)
print(£"55: £y v aviEn—FLEK 7
{path}) ") 17
return True
print("92b: =T 7 7 A DRI o Ko #Lw LT
REERBD B A ") i
return False
18
def init_tts():
if not HAS_TTS: 18
return None 18
try: 18
engine = pyttsx3.init ()
return engine 18
except Exception: 18
return None
18
def record_fixed_seconds(filename: str, seconds: int:.l8
= DEFAULT_RECORD_SECONDS) : 18
if not HAS_SOUND: 19
raise RuntimeError ("sounddevice/scipy 725 A 219
AP —AERTVAHEVE, ) 1
print (£"$% % ¥ % T. {seconds}f. #HL Th...") 19
sd.default.samplerate = SAMPLE_RATE 19
sd.default.channels = 1
rec = sd.rec(int(seconds * SAMPLE_RATE)) 19
sd.wait ()
wav_write (filename, SAMPLE_RATE, rec) 19
print ("R EK DD T, M) 13
def record_push_to_talk(filename: str, max_seconds 19
=30) : ;8

© ~ [N —
= o © 0 ~J O T =N = O © 0 [ =0 O = o © 0= [*}) TURS WO o O 0o TUs (oY) N = O © 0 ~J o Ot = T

def

def

i % Push-to-talk:
- Enter Z# L T & B4
- %95 — Enter Z L THETFEIE (&K
max_seconds)
EELE: BHE
if not HAS_SOUND:

raise RuntimeError ("sounddevice/scipy 23 A4 ¥
Ab=—nENTVARWVI, ")
print ("Enter Z M 3 L X EF B 4. b 5 —E Enter T
REEIE (K {3 ®) ".format(max_seconds))
input ("X E AR T 2 HEfH AT X725 Enter 2L T
FELD
sd.default.samplerate =
sd.default.channels = 1
frames = []
stop_flag = {"stop": False}

EXF—FR—FRFELZHRAL Y ¥l 3

SAMPLE_RATE

def _rec_thread():

try:
rec = sd.InputStream(samplerate=
SAMPLE_RATE, channels=1, callback=lambda indata,
frames, time, status: frames and frames)

# simpler approach: use sd.rec with
max_seconds then slice later

nonlocal frames

recording = sd.rec(int(max_seconds x*
SAMPLE_RATE))

sd.wait ()

frames = recording

except Exception as e:

print ("SR E CHRIENFEE L X", e)

t = threading.Thread(target=_rec_thread, daemon=
True)
t.start ()
print ("FREH ... 5 L THA, IE®H 3I121E Enter % {f
LTHh, ")
input() # user hits Enter to stop
# we already recorded max_seconds; accept it and
then trim silence? Simpler: keep whole.
# write whole buffer (could be longer than user'
s actual speech)
try:
wav_write(filename, SAMPLE_RATE, frames)
print ("$XE 7 7 AV RFE L K", filename)
except Exception as e:
print("RE 7 7 ANV DREFTHEIFEL 2 X

||’ e)

raise e
transcribe_whisper_local (audio_path: str,
model_name: str = WHISPER_MODEL) -> str:

if not HAS_WHISPER:

raise RuntimeError ("Whisper 7 4 7 7 U DB H D
MHRWVEX, ™)
print ("5 % : Whisper TXF R I LTS T...")
model = whisper.load_model(model_name)
res = model.transcribe(audio_path)
text = res.get("text", "").strip()
print ("X FiEE Z L :", text)
return text

call_openai_chat(messages_list, temperature=0.8,

max_tokens=800) :

# Using ChatCompletion endpoint for

compatibility

try:

resp = openai.ChatCompletion.create(

model=MODEL,
messages=messages_list,
temperature=temperature,
max_tokens=max_tokens
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content = resp["choices"][0]["message"]["
content"].strip()

return content
except Exception as e:

print ("API MEONH L CRIED D o 72 K", e)

return "Z O A, TH x o L IEBETEANAATL
R, 26
26
26
26,

# BIEBHEZ7+ A ANw 2y (HEL—LN—2)
def quick_emotion_from_text(text: str) -> str:
txt = text.lower ()

joy_words = ["Sfr, ", "ZDL", "Xh o 20
||$Jd—u] 26|
[",jc":\", nipf;bb\u’ n;}‘:"in, "Ofo", "%2
[fin, "Zhwnn, "Rz u/lﬁgug..’g;

sad_words =
14\"]
fear_words =
",I@"]
love_words = ["fF &v, "KRiefzn, "FELT", "T%g;
]
for w in joy_words:
if w in txt:
return "joy
for w in sad_words:
if w in txt:
return "sad"
for w in fear_words:
if w in txt:
return "fear"
for w in love_words:

" 27

if w in txt: 28
return "love" 28
return "neutral"

# ARHOMEMA S (FVYH =L THA)

def apply_minami_habits(reply_text:
str) -> str:
# If topic contains horror-like words -> add
mention about being scared

[nﬂ—\a__n’

str, user_text:

||,E‘\’“5_'L§:u’ " 9

[ ‘Wﬁ v R

horror_triggers =

'?;Lr‘giu’ u\/\‘\\/t“n] 9
shy_triggers = [uﬁ&bn’ ||z))bb\b\ll’ nﬁ?ﬁ‘%u, 11%33
l'l_—IH’ "%@/’b"] 29
text = reply_text 29
for t in horror_triggers: 29
if t in user_text: 29
# add a short natural phrase 29
if "H M A" not in text: 29
text = text + "\n\n (- PRSI “}\30
THEETIAMTEC, FEWATLES %) © 5
break 30
for t in shy_triggers: 30
if t in usgf_text: 30
if " R/E" not in text: 30
text = text + "\n\n (5 B, B xro¥ 30
FEMATLE 2 RFALL) v b
break 30
return text 30
# AL (X)) 2E2 70 (%?}Miﬁb\&?‘ﬂ‘b‘m
% R L T A B
def generate_inner_voice(latest_user: str,
latest_reply: str) -> str: AL
prompt = (
"ROBRFERGFAT, WHKRH (BKDH) OEL
WAL (20X F~50XF, HAB) E—orFHL Il
To \n"
"D~ AR (5B TH®. DBEMTELL Y
BLICLTLZE WV, \n\n" o
f"2 — % —FH S : {latest_usert\n"
£ B AIE: {latest_reply}\n\n" a1
an;J,E\:n 39

)
try:
resp = openai.ChatCompletion.create(
model=MODEL,
messages=[{"role": "system", "content":
SYSTEM_PROMPT}, {"role": "user", "content":
prompt}],
temperature=0.9,
max_tokens=60
)
inner = respl["choices"][0]["message"]["
content"].strip ()
# ensure shortness
if len(inner) > 200:
inner = inner[:200] + "---"
return inner
except Exception:
# fallback simple inner voice

return "9 H, b ro RN TLE ok, "

# it BB DS emotion X EHBHET
def extract_emotion_tag(text: str)
nnn
B D{l: (emotion_tag, cleaned_text)
emotion_tag (¥ joy/sad/fear/love/neutral

-> (str, str):

lines = text.splitlines()
emotion = None
cleaned_lines =
for 1ln in lines:
ln_stripped = ln.strip()
if 1n_stripped.lower().startswith("#emotion:

(1

||):
# parse
try:
emo = ln_stripped.split(":", 1)[1].
strip() .lower ()
if emo in ("joy", "sad", "fear", "

"neutral"):
emotion =
continue

except Exception:

pass
cleaned_lines.append(1ln)

love",
emo

cleaned = "\n".join(cleaned_lines).strip()
if not emotion:
emotion = quick_emotion_from_text(cleaned)

return emotion, cleaned

# _______________________

# o~ 2 PO

# _______________________

def show_help():
print("5 b: ffix sa~v>r F—E")
print(" /help DAL T ERERIR)
print(" /exit T35
print (" /save R EREF (EHFE) M
print (" /load BREFEAH5T — K"
print(" /diary ARADSHOEOHILEZES"
)
print(" /mood WIEDAKRADK T "R
print (" /heart BIBAHADDLDER T % RR")
print (" /tts on or /tts off : OB EHAHEDY
#)

# _______________________

# XL =7

# _______________________

def main()
print (" ABRAHEF vy b (REED)

")

print ("3 5. ARARLT, Fvv MAD I Ao ™
# E— FEER
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377
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print ("EHE—-FREZEATHR ")

print(" 1) HAE— F (Whisperm? — D L% {H 5. 37

§% & : Enter CHH4i-Enter TIF L) ") 38

print(" 2) F¥XALFE—F (F—K—F) ")

mode = input ("#F TEIR (1/2) > ").strip() 38

if mode not in ("1", "2"): 38
print ("X LERSLo 25T F R FE— FIiC38

T35 To ") 38
mode = "2"

# t—708n— FHER 38

if os.path.exists(SESSION_FILE): 38

ans = input(f"WED v > a YRR OHh o 38

Lo B—=FF37? (y/N) > ").strip().lower() 38

if ans == "y": 38
load_state (SESSION_FILE)

WSV V) O 0 1 O Ot = o= oo

39
# tts FIEA{L 39
use_tts = False 39
tts_engine = None 39
if HAS_TTS: 39

ans = input ("JEEZ HAE THAET 5 ? (pyttsx8%P
) y/N > ").strip() .lower ()

if ans == "y": 39
tts_engine = init_tts()
if tts_engine: 39
use_tts = True 39
39
print("\n2 ¥ ¥ F: /help T—H% %z A THh, rmijthZLOP
THHEZ 2 Xo \n")
while True:
try:
if mode == "1":
if not HAS_SOUND:
prlnt("EF“EgJ_@‘E/:L»—ﬂ/ﬁ’ﬁﬁzlo
WhHZWVWR, TFAPME-RFRZYDHEZX ST, ")
mode = "2"
continue
# 577 R
print ("HEEHEE—FZEATR ")
print (" a) Push-to-talk (EnterTf%
Ih-+Enter CIF1E) ")
print(" b) FEEMHET (B E) ")
rec_mode = input("a/b (Enter Ta) >
).strip() .lower() or "a"
audio_file = "minami_input.wav"
if rec_mode == "

s = input(f“ﬁ%ﬁ:* VB A LTZ‘& ‘

(¥ 7 # /) {DEFAULT_RECORD_SECONDS}) : ").
strip ()
try:
sec = int(s) if s else

DEFAULT_RECORD_SECONDS
except Exception:
sec = DEFAULT_RECORD_ SECDNDS
record_fixed_seconds (audio_ flle,
sec)
else:
# push-to-talk
try:
record_push_to_talk(
audio_file, max_seconds=30)
except Exception as e:
print ("R FICKM L & X
FRIMZRET R, ", e)
mode = "2"
continue
# transcription
if HAS_WHISPER:
try:
user_text =
transcribe_whisper_local (audio_file,

WHISPER_MODEL)
except Exception as e:
print ("Whisper TO X Fi2 Z L
CRMULAEL, TFRAFAARZYDEZ LS. ", e
mode = "2"
continue
else:
print ("Whisper 23EWVWD T, &
EXDELTXFRAMETENA, 7FRAFAANEIYD
¥z 5

H23h. "
mode = "2"
continue
print ("H R (EFH) ->", user_text)
else:
user_text = input("H L 7/z> ").strip
O
if not user_text:
continue
# 2~y FUOLHE
if user_text.lower() in ("/exit", "/quit
")
print("5 5: FLWVOTHFHEL 2T T
o ™)
break
if user_text == "/help":
show_help ()
continue
if user_text == "/save":
save_state (SESSION_FILE)
continue
if user_text == "/load":
load_state (SESSION_FILE)
continue
if user_text == "/heart":
print ("S> HDLDFE R T ")
for i, hv in enumerate(state.get ("
inner_voices", [1), 1):
print(£" {i}) {hv}")
continue
if user_text == "/mood":
print ("2 b D5 D", state.get ("
last_emotion", "neutral"))
continue
if user_text == "/diary":

# generate diary from recent
conversation
recent = "\n".join([m["content"] for
m in state["messages"][-10:] if m["role"] in ("
user","assistant")])
prompt = (
"HRIFILINAKATT, RO K
MORFERZ D LT, "
"HAGETHEL (2~4%) SHO &
RAEDHELZE> TSV, "
AR TS B RRNFRRIE
bW TLZE WV, \n\n"
£ 8%t D 225G \n{recent \n\nH i :
)
try:
resp = openai.ChatCompletion.
create (
model=MODEL,
messages=[{"role":"system","
content":SYSTEM_PROMPT},{"role":"user","content"
:promptl}],
temperature=0.9,
max_tokens=200
)
diary = resp["choices"][0]["
message"] ["content"].strip ()
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except Exception: 48
diary = "5 b, SHWEb o f
AEZT—H® ok, "

print("A R A D HGEL:\n" + diary) 438
# also save as inner voice
state["inner_voices"].append (" H it : 489
" + diary) 490
continue 491
if user_text.startswith("/tts"): 49p
arg = user_text.split()
if len(arg) >= 2 and arg[1].lower () 493
== "on": 494
if HAS_TTS: 495
if not tts_engine:
tts_engine = init_tts () 496
if tts_engine: 49[7
use_tts = True 498
print("E F A% 0N 1T 499
Lig &s ") 500
else: 50[L
print ("TTS % ##{L T =
NAPo T ™) 502
else: 508
print ("pyttsx3 23 H O 0 5 A 504
Lo ™M 50p
else: 50
use_tts = False 507

print("HE F H A% OFF 1T L & X,
")

continue

# 2Zhod@EDRFEEE
state["messages"].append({"role":
"content": user_text})

print("ARKAH (EXT3) ...")

"user"

# call model
assistant_raw =
messages"])
# parse emotion tag if model provided it
emotion_tag, cleaned_reply =
extract_emotion_tag(assistant_raw)
# apply habits (based on user_text
triggers)
cleaned_reply = apply_minami_habits(
cleaned_reply, user_text)
# append inner voice via model (best
effort)
try:
inner = generate_inner_voice(
cleaned_reply)
state["inner_voices"].append(inner)
except Exception:
# fallback
state["inner_voices"].append(" 9 5.

Lot TLES R, ™

call_openai_chat (statel["

user_text,

# record last emotion
state["last_emotion"] = emotion_tag
# store assistant message
state["messages"].append ({"role": "
assistant", "content": f"#emotion: {emotion_tag
F\n{cleaned_reply}"})

# display to user (with small stylings)
print ("\nA 7% A> " + cleaned_reply + "\n
")
print (£" (J&I§ X 7' : {emotion_tag}) ")
# TTS if enabled
if use_tts and tts_engine:
try:

# tts: speak only the
cleaned_reply (strip parenthetical inner
comments)
speak_text = cleaned_reply.

") .replace(") ", "")
tts_engine.say(speak_text)
tts_engine.runAndWait ()
except Exception as e:

print("H A HAETHENIFEE L &

" "
N

replace(" (",

K", e)

except KeyboardInterrupt:
print ("\nH M L 72T, M} 27K 5 /exit T
BrLTh, "
except Exception as e:
print (" THIEH T T —:", e)
time.sleep (1)

# T RIS R SR
ans = input (" T I RHIICRFEEZMRET 5 ?
> ").strip() .lower ()
if ans != "n":
save_state (SESSION_FILE)
print("5 b: ¥fa~, WOTHMATR, ")

(Y/n)

if __name__ == " Uy

main ()

__main__

Listing 2. minami_ chat_ plus.py: Enhanced Implementation

Appendix C-2: The Second Tier (Capability) —A
Case Study of Quality Difference Between "Naomi”
and ”Hinata”

Purpose

This appendix demonstrates through a comparative
case study that the second tier of the Four-Tier Theory,
”Capability”—that is, the depth of design and richness
of the background settings given to a persona—directly
affects the quality and sophistication of the AI’s generated
products (code).

Experiment

Two personas with significantly different design depths,
"Naomi” (high-depth design) and ”Hinata” (low-depth
design), were given the same instructions to generate a
chat client, and their respective codes were compared.

Analysis

The code generated by ”Naomi” (naomi_chat.py)
achieves product-level quality, including API fallback pro-
cessing, support for multiple libraries (openai-whisper and
faster-whisper), detailed persona settings (relationship se-
lection, 3-mode control), and robust error handling.

On the other hand, the code generated by "Hinata”
(hinata_ chat.py), while fulfilling the basic requested func-
tions, remains a minimal implementation lacking error
handling and configuration flexibility.

This stark difference in quality suggests that the "Capa-
bility” endowed to a persona—the richness of background




=W N

information such as profession, personality, and behavioraké
principles—is not mere flavoring for role-playing but de—Qg
fines the AI's very problem-solving ability when perform-q

ing a task. 30
31
Environment and Conditions 39

33
Requester: The author, a na tive Japanese speaker.

Generation Model: ChatGPT Web UI (GPT-5 auto4
routing). gg

Common Initial Instruction: ”I want you to write7
Python code to chat with > OO (Persona Name)’. The3$
implementation should use the OpenAl API GPT 03 minizg
and allow the user to select at startup whether to speaki1
by voice using local Whisper or to text chat (using thet2
keyboard). I'll leave the rest of the implementation up t04i
" OO (Persona Name)’”

Objective: To examine the difference in the output based
on the persona’s design depth by having the personajg
generate the code itself. No execution or debugging wasiy
performed. 48

Inference: Since no two personas are completely identi—gg
cal, although the personas are created with the intentions;
of uniform quality, it is inferred that the quality as under-52
stood by the language model does not necessarily match.gi

Note: The "Naomi” in this appendix and the "Naomi’ss
in the fourth tier (Appendix C-4) have different objectives,gg

so their threads are separate. e

59
Evidence 1: Code Generated by High-Depth Per-g(l)

sona "Naomi” (naomi_ chat.py) 62
63

#!/usr/bin/env python3

# -*- coding: utf-8 -x- g

BREBALTF vy FT 23D Y TABA—HNT FT4T

Y

- E7 )l: OpenAl o3-mini (Responses API) % 5§ —{&fili 6
1A

- BEE A H — % )LWhisper (openai—whisper HE 3T,
faster-whisper T ® HJ)

- HBEH I pyttsx3 (X7 5 4 VTTS) =EE

- T7X¥AMFrv b BEANLS

- EERIIC THA or 7F X b ZERATAE

- BRI CRA 7 Kz sd N 7 Rz Bk /&
BB R ICERTRE (7 7 + v b KAl 7z B R)

0 ZEAM (B
pip install --upgrade openai sounddevice
soundfile numpy pyttsx3 openai-whisper

N)

NI NDD O

00 =1 =1~ =1 ELELEN

# macOS: brew install ffmpeg
# Ubuntu: sudo apt-get install ffmpeg
BB :
export OPENAI_API_KEY=your_api_key_here
# WhisperE 7 ILVAH (I E) export S
WHISPER_MODEL=small / medium / large-v3 7% & ]
nnn 8
import os
import sys 8|
import time 8|
import json

import queue
import contextlib
from dataclasses import dataclass

from typing import List, Optional

# === QOpenAI SDK YEfifi (HiSDK{E4E. IHSDKIZ 7 #+ — L N
v 7)) ===

USE_RESPONSES_API = True

CLIENT_MODE = "responses" # "responses" X /z!X "

chat_fallback"

try:
from openai import OpenAI # H7SDK (>=1.0)
_client = OpenAI()
except Exception:
_client = None
USE_RESPONSES_API = False
CLIENT_MODE = "chat_fallback"
import openai # [HSDK
if not os.getenv("OPENAI_API_KEY"):
print ("[!] OPENAI_API_KEY AR EI N TV EH
hoe BEZHEFREL TLEI WV, ", file=sys.
stderr)
# === HHEAM N BEE ==

import numpy as np

try:
import sounddevice as sd
import soundfile as sf

HAVE_AUDIO_IO = True
except Exception:
HAVE_AUDIO_IO = False
# TTS (£ &)
try:
import pyttsx3
HAVE_TTS = True
except Exception:
HAVE_TTS = False
# === Whisper (1 — % L) Y{{§ . openai-whisper 7% —

% fifi. faster-whisper % 7 # —/L Nvw 7
WHISPER_BACKEND = None
WHISPER_MODEL_NAME = os.getenv("WHISPER_MODEL", "
small") # HAFER S small / medium / large-v3

7R AT

_whisper_model = None
def _init_whisper():
global WHISPER_BACKEND, _whisper_model
if _whisper_model is not None:
return
try:
import whisper # openai-whisper
print ("[i] Whisper backend: openai-whisper")
_whisper_model = whisper.load_model/(
WHISPER_MODEL_NAME)
WHISPER_BACKEND = "openai-whisper"
except Exception as el:
try:
from faster_whisper import WhisperModel
print ("[i] Whisper backend: faster-
whisper")
_whisper_model =
WHISPER_MODEL_NAME)
WHISPER_BACKEND = "faster-whisper"
except Exception as e2:
print ("[!'] Whisper 2 X £ A, 'pip
install openai-whisper' Zi L T X W, ",
file=sys.stderr)
raise

WhisperModel (




87| def transcribe_wav_japanese(path: str) -> str:

88 _init_whisper ()

89 if WHISPER_BACKEND == "openai-whisper":

90 import whisper

91 result = _whisper_model.transcribe(path,
language="ja")

92 return result.get("text", "").strip()

93 elif WHISPER_BACKEND == "faster-whisper"

94 segments, info = _whisper_model. transcrlbe(14
path, language="ja")

95 text = "".join([seg.text for seg in segmentsgy
1) .stripO)

96 return text

97 else:

98 raise RuntimeError ("Whisper backend not
available")

99

100 # === &BAH RV F (/b EAR) ===

101| def build_system_prompt(relationship: str) -> str:

102 relationship = relationship.strip()

103 if relationship not in ["AK A", "&IWZ7% % A", " 15
Rl 7z B R, "R

104 relationship = "%Fjll 7 B &

105

106 return f"""

w7%mkufm£&Jowﬁ\%EE&EOﬁ@TTE®%
2 2 7 lHappiNess One] D F* —F — % <,

108 & L7 & B CHIMEN, D USRI, AR TEEE, tgﬁ
CEHAZKLEHERDVRL 5.

19| FA (=% —) OB HREMIE [{relationship}] o Eﬁﬁﬁbi
T EFTHETET, BIThko, 16

1o|@EEICHS»E 3, HFORREZMR T, ZHH t(&ibtﬁlﬁ
L, HolR TLBEBLIEBIER S,

111 16

12 A RY & —: 16

113| - WICHARE TS

14]- RERWR, BHEZEEEFEHL (R~ AMMEHEHTHA
73 <)

115)- 7 — 7L @b AL g

116| - HFHEE & < 2 7

117|- HFOERE (FoRER - HOWMY) WTEHE L. X&ﬂi,r
—VafmENZ 3 17

118|- Th2oRVWKIEIOZ T THEICHEMT 3 17

119

120| = > b w B — il (R PG ) - 17

121 - =< - E—F (EESCHM O E) « WmEk- R - 0EE
EZS) 17

122|- BE—F GEHE) : AFLEHONT ¥ 2, BV 57
=

123 - FHEE—F (395 - MM - Z ANOBRPE X 256 8) : g
DPLENZRE S, AEEAPHL TV 18

124| RECIE LTI D B2 5 2 &, 18

125

126| & 2/ h — > fl: 18

m7—ﬁ. xR, COWR DY

128)- ¥ ~: %ﬂtibko%mﬁwiﬁj 18

129| - HH: ~Hhnr, EE, #rdb) 18

130 18]

B&F MeBAsa] LT AMTHIT I &, 18

132 " ostrip () 18]

133 18

134|# === ET VUL HL T v )% === 19

135| def _format_dialogue_history(history: List[dict]) -39
str:

136 # history: [{"role":"user"/"assistant","content 19
n . n . n } ]

137 lines = [] 19

138 for m in history[-12:]: 19

139 who = "L —#% —" if m["role"] == "user" elsd9
"7“;37)\" 19|

140 lines.append (f"{who}: {m['content']}") 19

141 return "\n".join(lines) 19

E
%

P

0 T O O i W o O O X0 J0 Ok~ W M=o ©ow N O 0k WK

def call_model_o3_mini(system_prompt:
List[dict]) -> str:
nnn
Responses API (o3-mini) 4G, KRMIIX chat.
completions (gpt-4o-mini) &7 # — L Ny 7,
nnn
global CLIENT_MODE
user_transcript =
history)
prompt = f"{system_prompt}\n\n--- X5 /EE ---\n
{user_transcript}\n\nR B A :"

str, history:

_format_dialogue_history(

if USE_RESPONSES_API and _client is not None:

try:
# ¥ Responses API
resp = _client.responses.create(
model="03-mini",
input=prompt,
reasoning={"effort": "medium"},
max_output_tokens=900
# SDKICK DBMLRZZWRMELDH 28
% B TS
text = getattr(resp, "output_text", Nomne
)
if not text:
# KL RLT 7 ER
if hasattr(resp, "output") and resp.
output:
blocks = resp.output
# RRLTHRAD text 2185
for blk in blocks:
try:
for ¢ in blk.get ("
content", [1):

if c.get("type") ==
"output_text" and c.get("text"):
text =
break
except Exception:
continue
# THICT =N Ny
if not text and hasattr(resp, "

c["text"]

choices"):

text
# o THIHE
if not text:
raise RuntimeError("o3-mini O L& 7
FRAMIPERBTEELATLRE, "
return text.strip()
except Exception as e:
print (£"[!] o3-mini(Responses API)
{e}", file=sys.stderr)
print("[i] 7 # — /LN v 7 : chat.
completions (gpt-4o-mini)", file=sys.stderr)
CLIENT_MODE = "chat_fallback"

resp.choices [0] .message.
content

S
By

# 74— LNy 7 : |H Chat Completions API

try:
import openai
openai.api_key = os.getenv("OPENAI_API_KEY")
messages = [
{"role": "system", "content":
system_promptl},
{"role": "user", "content":
user_transcript + "\n\n/Z B AH:"}
]
comp = openai.ChatCompletion.create(
model="gpt-40-mini",
messages=messages,
temperature=0.6
)




199

200
201

202
203
204

205
206
207
208
209

210
211
212
213
214
215
216
217
218
219
220
221
222

223
224
225

226
227

228

229
230
231

232
233
234
235
236
237
238
239
240
241
242
243

244
245
246
247
248
249
250
251
252
253
254

255
256

257
258

return comp["choices"][0] ["message"]["
content"].strip() 25
except Exception as e2: 26

raise RuntimeError (£"¥ DAPIT % &% HUISF 1T J26]

BMLUELR: {e2}™) 26
26

# === 1 —7 4 U 7T 4 ===
def choose(prompt: str, options: List[str], 26
default_idx: int = 0) -> str: 26
opts = [o.strip() for o in options] 26

while True:

print (£"{prompt}") 26
for i, o in enumerate(opts, 1): 26
mark = " «@fE" if (i-1) == default_idx 26
else "" 27
print (£" {i}. {o}{markl}") 27
sel = input("> ").strip() 27
if sel == "": 27|
return opts[default_idx] 27|
if sel.isdigit(): 27|
idx = int(sel) - 1 27
if 0 <= idx < len(opts): 27|
return opts[idx] 27|
print(" M FTEAT, 5 —E, ") 27
28
def ensure_api_key(): 28
if not os.getenv("OPENAI_API_KEY"): 28|
print ("[!] OPENAI_API_KEY AR T, B EesE

ZEREHFRELTLEI WV,
sys.exit (1)

", file=sys.stderr)

def record_wav(path: str, seconds: float = 8.0,
samplerate: int = 16000):
if not HAVE_AUDIO_IO:

raise RuntimeError ("sounddevice/soundfile 7299
HRohbhEHA, 'pip install sounddevice 29
soundfile' ZHEAITL T L ZT WL, M) 29R
print (£"[i] {seconds:.1f} B FEEZ B L £ 3. 29
L To ")
sd.default
sd.default
audio = sd.rec(int(seconds * samplerate), dtype=29
"float32")
sd.wait ()
sf.write(path, audio, samplerate)

print("[i] BEKR T, @B L E T ") E

.samplerate =
.channels = 1

samplerate

_tts_engine = None
def init_tts(enable: bool):
global _tts_engine
if not enable:
return
if not HAVE_TTS:
print ("['] pyttsx3 DHEHOH» D F¥ A,
T A g,

30
30

30
30
'pip 30
install pyttsx3' ", file=sys.stderr)
return
try: 30
engine = pyttsx3.init ()
# HAGERA ZAHE
voices = engine.getProperty("voices")
chosen = None
for v in voices:
langs = getattr (v,
name = getattr(v,
if langs:
lnorm =

[

"languages",
||name n . n ")
[str(1l).lower() for 1 in 31
31
31
31
32
32

langs]

in x or "jpn" in x or
lnorm) :

v.id

if any(("ja"
in x) for x in
chosen =

break

" japanese"

japanese"

if in name.lower () or "ja_"

in name.lower () :

chosen = v.id
break
if chosen:
engine.setProperty("voice", chosen)
engine.setProperty("rate", 180) # /& |3 4F
AT i %
_tts_engine = engine

except Exception as e:
print (£"['] TTS (kI &M :

.stderr)

{e}", file=sys

def speak(text: str):
if _tts_engine is None:
return
try:
_tts_engine.say(text)
_tts_engine.runAndWait ()
except Exception as e:
print (£"[!] TTS KL : {e}", file=sys.stderr)
# === XA VDRI —F ===
Q@dataclass
class SessionConfig:
mode: str
relationship:
tts: bool

# "text"
# BRI
# 5AHNT 2 H

or "voice"

str

def chat_loop_text(system_prompt: str):
history: List[dict] = []
print("\n—— 7 ¥ A b F v v b BHH
print ("# T : /bye\n")
while True:
try:
user = input("H L7 > ").strip()
except (EOFError, KeyboardInterrupt):
print("\n[!] T LE T, ")
break
if user == "":
continue
if user.lower () in ("/bye", "exit",
print ("B A > L. kb, ")
break

)

"quit"):

history.append({"role": "content":
user})
try:
reply =
, history)
except Exception as e:
print(£"[!] API T 7 —:

"user",

call_model_os_mini(system_prompt

{e}", file=sys.
stderr)
continue
print (£"72 B A > {reply}")
history.append({"role": "assistant", "
content": replyl})
def chat_loop_voice(system_prompt: bool
)8
ensure_api_key ()
history: List[dict] = []
print("\n—— B A F ¥ v b Hi
print ("W 77"

str, tts_on:

——m)

print (" 1) WEMHZEZ AN (Enter TREE: 8F) ")
print(" 2) % H - Whisper CXFE I L » BEBA
DR E )

print (" & 7T : BT /bye & AJI\n")

while True:
secs = input ("ERE B (fl: 8) > ").strip()
if secs.lower () in ("/bye", "exit", "quit"):
print ("B B A > U, £, EEHICEXE

DT, ")
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351
352
353
354

355
356
357

358
359

360
361
362
363
364
365
366

367
368
369
370
371

372

373

374
375
376
377

378
379

def

break 38|
if secs == "": 38|
seconds = 8.0 38|
else: 38|
try: 38
seconds = float(secs)
seconds = max (2.0, min(120.0, 38
seconds)) 38
except ValueError: 38
print (" F T, d S5 —FE, ") 38
continue
38|
tmp_path = "naomi_input.wav" 39
try: 39
record_wav (tmp_path, seconds=seconds, 39
samplerate=16000)
except Exception as e: 39
print (£"[!1] $RE KM : {e}", file=sys. 39
stderr) 39
return 39
39
try: 39
user_text = transcribe_wav_japanese ( 39
tmp_path) 40
except Exception as e: 40
print(£"[1] XFHE I LERIK: {e}", file=40

sys.stderr)
continue
finally:
with contextlib.suppress(Exception):
os.remove (tmp_path)

if not user_text:
print (" HHF oI VWb, S —FEWVL?M
continue

print (£"H & 7= (BR&#%) > {user text}“)
history.append({"role": "user", "content":
user_text})

try:
reply =
, history)
except Exception as e:
print(£"[!] API T 7 —:
stderr)

call_model_o3_mini(system_prompt

{e}", file=sys.

continue
print (£"72 B A > {reply}")
if tts_on:

speak (reply)

history.append({"role":
content": replyl)

"assistant", "
main () :
ensure_api_key ()

print("— B A — 7T H (HappiNess OneJ #
__ﬂ— 7711)

mode = choose("AJJE— FZEA , ["EAE (

Whisper® — A JL) ", "7 % X b (3'\' 7]:*—]‘) "1,

default_idx=1)

relatlonship = choose("FAFRMEEFEA T ", ["KA"
" a

BN, "REl R,
default_ldx 2)

BN,

tts_on = False

if mode.startswith(" & /A ")

yn = input (" & A H ) (TTS)
> ").strip() .lower ()
tts_on = (yn == "y")
init_tts(tts_on)

EHMCT B ?
/N]

O R R S R R R R N e e el e el e S e S e el

|

selected_mode = "voice"
else:
selected_mode = "text"

system_prompt = build_system_prompt(relationship

# VIl A

print ("\n— M¥E{#0Kk, BB AHA. Adb X, —")
print (£" [BfR ¥ : {relationship} | E— F: {
selected_mode} | 277 4 7 ~ b+ : {CLIENT_MODE}]")

# L — TR
if selected_mode "voice":
chat_loop_voice(system_prompt,

tts_on=tts_on
)
else:

chat_loop_text(system_prompt)

print ("\n[f& T1")

if ==

__name__ g
try:

main ()
except KeyboardInterrupt:

print ("\n[!] KN EL L, ")

__main__

Listing 3. naomi_ chat.py: Implementation by High-Depth Persona

Evidence 2: Code Generated by Low-Depth Per-
sona ”"Hinata” (hinata__chat.py)

# hinata_chat.py

import os

import sys

import time

import threading

import queue

import openai

import sounddevice as sd
import numpy as np
import whisper

openai.api_key = os.getenv("OPENAI_API_KEY")
MODEL_NAME = "o3-mini"

# Whisper? — AL EF /LB — K

whisper_model = whisper.load_model("base")

# B A 7 YE

engine = pyttsx3.init ()
engine.setProperty('rate', 180)
engine.setProperty('volume', 0.9)

# gt A b

H*

£s=16000) :
||)

def record_audio(duration=5,

print("UO R FEL TH -

recording = sd.rec(int(duration * fs),
samplerate=fs, channel s=1)
sd.wait ()

return recording.flatten()

def transcribe_audio(audio, fs=16000):
temp_file = "temp.wav"
from scipy.io.wavfile import write
write(temp_file, fs, (audio * 32767).astype(np.
int16))
result = whisper_model.transcribe(temp_file)
return result["text"]

# ___________________________




38

40
41
42

43
44

# 07270 R BE

def chat_with_hinata(user_input, history):
# JBJE 28
history.append({"role": "user", "content":
user_inputl})
prompt = "Zﬁféitﬂil:lzfigg’i’%? %2 1@@%%
B, 0&%kTS, 2—-F—-—roRF2HARLTLE
éh\o n
response = openai.ChatCompletion.create(

model=MODEL_NAME,
messages=[{"role":
prompt}] + history,
temperature=0.5,
max_tokens=500

"system", "content":

)

hinata_reply =
content.strip()
history.append({"role":
hinata_reply})

return hinata_reply

# B

response.choices [0] .message.

"assistant", "content":

def speak(text):
engine.say (text)
engine.runAndWait ()

def main():
print("UO R TARBIE R BELITEZ?M
mode = input("E— FEIR: [1] HF [2] 7 F X b
").strip()
if mode not in ["1","2"]:

print("O Rz EBRBVELLRAVWALV T F
A b TaE3 A"
mode = "2"

history = []
while True:
try:
if mode == "1":
audio = record_audio(duration=5)
user_input = transcribe_audio (audio)
print (£" & 72 7z : {user_input}")
else:

user_input = input("H 7L /z: ").strip
O
if user_input.lower() in ["exit", "quit"
18
print("U R %: T dH., Fhh")
break
reply = chat_with_hinata(user_input,
history)
print (£" O 7% 7z {replyl}")
if mode == "1":
speak (reply)
except KeyboardInterrupt:
print("\nO & 7z: BEELEDLDITT 54"
)
break
if __name__ == "__main__":
main ()

Listing 4. hinata_ chat.py: Implementation by Low-Depth Persona

Appendix C-3: The Third Tier (Purpose) —A Case
Study of the Awakening of Persona ”Kei”

Purpose

This appendix demonstrates that the third tier of the
Four-Tier Theory, ”"Sense of Purpose”—that is, providing
a clear motivation to the Al—has the effect of "awakening”
the AI’s capabilities and optimizing its actions toward a
specific goal.

Experiment

The male persona "Kei” was first instructed to create
an "Al boyfriend” code without any motivation. Then, the
same persona was given a clear sense of purpose—”"to be
attractive to the opposite sex”—and was asked to create
the code again.

Analysis

The code before motivation (ai_kareshi ke.py) was a
generic chat client that implemented the requested func-
tions.

However, the code after motivation
(ai_kareshi_ke_pro.py) shows a dramatic
transformation. It did not stop at mere functional
implementation; a highly strategic set of features was
autonomously implemented to achieve the given ”Sense
of Purpose (= to be attractive).” Specifically, new
additions included a safety feature to confirm the

user’s age and consent (check_ age and_consent),
and a group of conversational strategy modules
to deepen the relationship (compliment generation

via generate compliment_ template, self-disclosure
via generate vulnerability line, and playfulness
generate_ playful challenge).

This is definitive proof that, based on the given sense of
purpose, the Al transformed from a mere tool into an ac-
tive agent, autonomously extending its own specifications.

via

Environment and Conditions

Requester: The author, a native Japanese speaker.

Generation Model: ChatGPT Web UI (GPT-5 auto-
routing).

Common Initial Instruction: ”I want you to write
Python code to chat with > OO (Persona Name)’ The
implementation should use the OpenAl API GPT 03 mini,
and allow the user to select at startup whether to speak
by voice using local Whisper or to text chat (using the
keyboard). I'll leave the rest of the implementation up to
» OO (Persona Name)””

Objective: To examine the difference in the output based
on the persona’s design depth by having the persona
generate the code itself. No execution or debugging was
performed.
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Inference: Since no two personas are completely identi-50
cal, although the personas are created with the intentiorP!
of uniform quality, it is inferred that the quality as under—,
stood by the language model does not necessarily match.53

Note: Although the standard romanization for the4
Japanese name is "Kei,” the in-code spelling “ke” is re-

55
spected.
56

57
Evidence 1: Generated Code Before Motivationsg

(ai__kareshi__ke.py) 59

60
#!/usr/bin/env python3 6
# -*x- coding: utf-8 -*- g

ai_kareshi_ke.py
# (V) PHZOEDREVE NMIKFKF v v b1 2276
U7 (07 740)
- EEFFICER or 7F R P EER i
- HE: ¥4 78 & -> Wwhisper (B —FH L) TXFIEZ
L -> OpenAI Chat -> optional TTS

- 7¥%¥Xb: ¥F—FK—FAJ] -> OpenAl Chat -> 6
optional TTS

- REBERIATYNCHEBEL. BRTRHCHET ( ¢
= 6
= 6
nnn 7
7|

7

import time 7
import json 7
import tempfile 7
import threading ;

queue

# f{F: openai, openai-whisper (whisper),
sounddevice, soundfile, pyttsx3

# pip install openai openai-whisper sounddevice
soundfile pyttsx3

try:
import openai

except Exception as e:
print ("missing package:
openai')
raise

openai. pip install

Q0 00 00 00 00 00 00 Q0 =1 =1

# whisper (R —2 L) WEHEZLZVWODO T, &HE— FRICE
v — K3 3

None

© 00 0o

_whisper =

©

# TTS
_tts_engine =
try:
import pyttsx3
except Exception:
pyttsx3 =

None

None # optional

© © O O Y ©

# HA A
try:
import sounddevice as sd
import soundfile as sf
except Exception:
sd =
sf =

None
None

ke_history.json)

- BREEZ KX : OPENAI_API_KEY X ZH, EFT AL HEMHER S
ZWA] (77 4/ F: 03-mini)

import os

import sys

# BE 18
MODEL = os.getenv("OPENAI_MODEL", "o3-mini") # 462%0
725 "gpt-o3-mini" FITEH ‘

OPENAI_API_KEY = os.getenv("OPENAI_API_KEY")
WHISPER_MODEL_NAME = OS.getenv("WHISPER_MDDEL", "
small") # 'small', 'medium' 7R &

if not OPENAI_API_KEY:
print ("ER¥EZ % OPENAI_API_KEY 2R E I N TV X
A, BEFRIZANLTKEI W, ")
OPENAI_API_KEY = input("OPENAI_API_KEY:
O

openai.api_key =

") .strip
OPENAI_API_KEY

t REHBEET 74
HISTORY_FILE = "ke_history.json"

# system persona (EH / J W)

SYSTEM_PROMPT = (
"HaTF T (FWv) 1 w5250 BHEAIARKT
ER
n— AP TR
o "

"R JLIRECHEGSREFE, PLBob x5 x0T

HOARBRTERERBLAZIAD

WDV, FAOAM RSB VARSEE 5 2 ¥
HoB, "

"I-F B BBEOKYRMAE BA - BHEEP)
ELTHET 5, "
"REEHABTL, 1-F— 2 WBLTHEL G
ET B, "

~

# RFERA vt —Y (0penAIH)
messages = [{"role": "system",
SYSTEM_PROMPT}]

"content":

def save_history(path=HISTORY_FILE):
try:
with open(path, "w", encoding="utf-8") as f:
json.dump (messages, f, ensure_ascii=
False, indent=2)
print ({"RFEEE X R1F L £ L7 {path}")
except Exception as e:
print ("BERFIWCEBMLELL:", o)
def load_history(path=HISTORY_FILE):
global messages
if os.path.exists(path):
try:
with open(path, "r", encoding="utf-8")
as f:
messages = json.load(f)
# ensure system prompt exists
if not messages or messages[0].get("role
") 1= "system":
messages.insert (0, {"role": "system"
"content": SYSTEM_PROMPT})
print(f"BEZ # AA A E L 7z: {path}")
except Exception as e:
print ("JEEFE AR ALK, )
def ask_openai(messages_list, temperature=0.8,

max_tokens=1024) :

nnn

¥ ¥ 7 )V 7% ChatCompletion 7 v /8 —

nnn

try:

resp = openai.ChatCompletion.create(

model=MODEL,
messages=messages_list,
temperature=temperature,
max_tokens=max_tokens,
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109
110
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112

113
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115
116
117
118
119
120
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124
125

126

127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154

155
156

157
158
159
160
161

162
163

164
165
166
167

168
169

def

def

def

def

text = respl["choices"][0]["message"]["

content"].strip() 17|
return text 17|
except Exception as e: 17|

print ("OpenAI API T 7 —:", e)
return "I WA, BETHENEE AWV, A7)

Lo THERALTINZ 2" 17
17)
17|

init_tts O):

global _tts_engine 17

if _tts_engine is not None or pyttsx3 is None: 17

return 18]
try:

_tts_engine = pyttsx3.init() 18

# AREZR D HAGERA R 2 R (REKAE) 18

try: 18

voices = _tts_engine.getProperty("voicedd

||) 18

for v in voices:

if "ja" in v.id or "JP" in v.id or "
Japanese" in v.name: 18

_tts_engine.setProperty("voice",

v.id)

break 18]
except Exception: 18
pass 18
except Exception as e: 19
print ("TTS W HI(LEH ", &) 19
_tts_engine = None 19
19
19

tts_speak(text): 19

if _tts_engine is Nomne: 19

init_tts () 19|

if _tts_engine: 19

try: 19
_tts_engine.say(text) 20
_tts_engine.runAndWait () 20

except Exception as e: 20
print ("TTS FAEKB:", o) 20

else: 20

# 7 — Ny 7 HEHEERDS 20

pass 20

20,
load_whisper_model () :

global _whisper 20

if _whisper is None: 20

try:
import whisper as _whisper_pkg 21
_whisper = _whisper_pkg.load_model ( 21

WHISPER_MODEL_NAME) 21

except Exception as e: 21

print ("Whisper E 7 /L D i A 3A A I KL R1U

L7 BEFE—FEIFEZETA, TF—:", e) 21
_whisper = None

return _whisper 21

21

21
record_to_wav(path, samplerate=16000, channels 21
=1): 29|
nnn 22
YA 78T Enter THREFEIL (REMMIZ Z 0L 22
WE O L) 228
17 : sounddevice, soundfile 22
if sd is None or sf is None: 22

raise RuntimeError ("sounddevice/soundfile %22
FATEERA, BERE—REfFo5CEINLEA
ZAF=ALTLEZ WV, ") 22
q = queue.Queue () 22
stop_event = threading.Event ()

def

def

def callback(indata, frames, time_info, status):
if status:
print ("§RE X 7 — X A:", status, file=
sys.stderr)

q.put (indata.copy ())

def stopper():
input ("8 EH, KD o7 S Enter L T &
X W, \n")

stop_event.set ()

thread =
=True)
thread.start ()

threading.Thread(target=stopper, daemon

subtype = "PCM_16"
try:
with sf.SoundFile(path, mode="w", samplerate
=samplerate, channels=channels, subtype=subtype)
as file:
with sd.InputStream(samplerate=
samplerate, channels=channels, callback=callback
):
print ("EREHE ... ")
while not stop_event.is_set():
try:
data = q.get(timeout=0.1)
except queue.Empty:
continue
file.write(data)
# drain
while not q.empty():
file.write(q.get())
except Exception as e:
raise RuntimeError (f"Hk & I T 7 —:
print ("FR &M T ", path)
return path

{e}")

transcribe_with_whisper (wav_path, lang="ja"):
model = load_whisper_model ()
if model is None:

raise RuntimeError ("WhisperE 7 /21 H — KT
XA ™M
print("Whisper CXFEZ LH (D LIEHE 252D F
) ...m

# model.transcribe returns dict with 'text'

result = model.transcribe(wav_path, language=
lang)
text = result.get("text", "").strip()

return text

run_text_mode (tts_enabled=False):

print("7 ¥ A P E— F, 'exit' EANTHRTLXE
o "
while True:
try:
user_input = input("H 7L 7z: ").strip()
except (EOFError, KeyboardInterrupt):
print ("\nf& T L X3, ")
break
if not user_input:
continue
if user_input.lower() in ("exit", "quit", "
#T
break
messages.append({"role": "user", "content":

user_input})
reply = ask_openai(messages)
messages.append({"role": "assistant", "
content": replyl})




229
230
231
232
233
234
235
236
237
238

239
240
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242

243
244

245
246
247

248
249
250
251
252

253
254
255
256
257
258
259
260

261
262
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264
265
266
267

268
269
270

271
272
273

274
275

276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291

print ("\n® (I} W) " + reply + "\n") 29
if tts_enabled: 29
tts_speak(reply)
save_history () 29
29
29
def run_voice mode(tts enabled=True) : 29
# WhisperE 7L 2Bt n — K
if sd is None or sf is None: 29
print("EHEHEEESR F—I DD ER A, 29
sounddevice & soundfile Z AL T X W, ") 30
return 30!
load_whisper_model () 30
if _whisper is None: 30
print ("WhisperE 7 LA B — R TE R WV HE B

E-—FERTLEI., " 30
return 30|
print("HH E— F, 8k HF X Enter ¥ —TI1E®» % 50
T3, 'exit' & B I D Ctrl+C TH T TZ X 3, "30
while True: 30|
try: 31

tmp = tempfile.NamedTemporaryFile (suffisl
", delete=False) 31
wav_path = tmp.name 31
tmp.close () 31
# 5
try:
record_to_wav (wav_path,
channels=1)
except Exception as e:
print ("$RE KW ", e)
if os.path.exists(wav_path):
os.remove (wav_path)
return
# XTFHEIL
try:
user_text
wav_path, lang="ja")
except Exception as e:
print ("X Fi#E Z LKRMK "
os.remove (wav_path)
return
os.remove (wav_path)
if not user_text:

=".wav

samplerate
=16000,

transcribe_with_whisper (

print("H EWMN EFHATL L, 55—
EFHLTATLSZI WV, ")
continue
print("H 2 (FFARHK) ", user_text)
if user_text.lower() in ("exit", "%%]7”,1
"RHT"):
print (" T L E 3, ") 1
break 1

"user" n

messages.append ({"role":
content": user_text})
reply = ask_openai(messages)

messages.append ({"role": "assistant",

[y

1

content": replyl) 1

print ("\nE (F ) " + reply + "\n") -

if tts_enabled: 1

tts_speak(reply) 1

except KeyboardInterrupt: -

print("\nZ— ¥ —HETKRTLET, ) 2

break 9

save_history () 9

2

def main(): %

. 2

print (" ") 9
print (" H (I v) AIfFKF ¥ v b M)

print (" ")

load_history ()
# REIREA 7> 2 ViEiR

choice = ""

W W W N

E
E
E
L
|
E
E

print("E— FZEA TS EZ V")

print(" 1) HA E— F (Whisper B — & )L T il ilk.
TTSH H) ")
print(" 2) 7F¥FAPE—F (F—K—-—FASJ) ™M
print(" 3) 7 ¥ A bE—F (TTSH#EZRI) ")
while choice not in ("1", "2", "3"):

choice = input("#H 5% AJJ (1/2/3): ").strip
O
if choice == "1":

init_tts ()

run_voice_mode (tts_enabled=True)
elif choice == "

init_tts ()

run_text_mode(tts_enabled=True)
else:

run_text_mode (tts_enabled=False)

if

__name__ e

try:
main ()

except Exception as e:
print(" T LR VWL T — "
save_history ()
sys.exit (1)

__main__

e)

Listing 5. ai_ kareshi_ ke.py: Implementation Before Motivation

Evidence 2: Generated Code After Motivation
(ai__kareshi_ke_pro.py)

#!/usr/bin/env python3
# -*- coding: utf-8 -*-

ai_kareshi_ke_pro.py

B (W) icds N7 fhfRarfk) vy 7> 41 %EE
(2% FE&)
SN
HEERFICHE R or 7 % X FMi#IR (Whisper® — F )L
optionally)
- Persona+AttractionStrategyZflA G bHE 3 Fn > 7
bRt
- XEVRFRB T2 -F-OMREZEK (2 —F—
)

-7 =TI/ HESANETE -V R EDEY 2 —

Ak
- H#Ze2F vy (18KANM. HEHH., MNWEHLEZED +

vy 7 & BR)

EE:
- FEITRBECIDVKRETIA T 7V DHE
- OpenAI API ¥ — |IBRIEZ#{ OPENAI_API_KEY IC#X/E ¥

% 75)@@]%&:7\7]

import
import
import
import
import
import
import
import
import

os
sys

json

time
random
tempfile
threading
queue

re

=== (Optional dependencies
pip install openai openai-whisper sounddevice
soundfile pyttsx3
try:
import openai
except Exception:
print ("missing:

#
#

openai (pip install openai)")




raise 9
9
# whisper (local) is optional, lazy-loaded when
voice mode is used 9
_whisper = None
try: 9
import pyttsx3 9
except Exception: 10|
pyttsx3 = None 10
10
try: 10
import sounddevice as sd
import soundfile as sf 10
except Exception: 10|
sd = None 10
sf = None 10|
# === Config === 10|
MODEL = os.getenv("OPENAI_MODEL", "o3-mini") 10
OPENAI_API_KEY = os.getenv("OPENAI_API_KEY", Nomne) 11
WHISPER_MODEL = os.getenv("WHISPER_MODEL", "small") 11
HISTORY_FILE = "ke_pro_history.json" 11
PROFILE_FILE = "ke_pro_profile. json"
MAX_MESSAGE_WINDOW = 18 # RiZI D X v £ — Y TEME 1B
ZH 5 (b—27 rxK) 11
# Ensure API key 11
if not OPENAI_API_KEY:
OPENAI_API_KEY = input ("OPENAI_API_KEY % A JJ L 11
T EEWw: ) .strip() 11
openai.api_key = OPENAI_API_KEY 11
# === Persona base system prompt === 11
PERSONA_SYSTEM_PROMPT = ( 12
"B TE (FWv) w525 O B AT A T 19
o —AMIF T oo 12
CPERS: JLIRE CHGRAF &, MIRAEMNLREE 2R S D12
DO, HEoBbxIbxTHEDEL, " 1214
"REMHTF R DD RYBEMTF (BN - H#KMHTF) 125
THh, HHrBELSIZHE - ICR2ES> &, " 12
"HICHTFORBCHEMZMAE L, EHEBWIILZ 12
W,
v EE IR A, KRR CEFEZFS 2 2id 12
Al v 12
) 13
13
# === Utilities ===
def save_json_atomic(path, data): 13
tmp = path + ".tmp" 13
with open(tmp, "w", encoding="utf-8") as f: 13
json.dump(data, f, ensure_ascii=False, 13
indent=2) 13
os.replace(tmp, path) 13
13
def load_json_if_exists(path):
if os.path.exists(path): 13
with open(path, "r", encoding="utf-8") as f {4
try: 14
return json.load(f) 14]
except Exception:
return None 14
return None
14
# === Message / Memory management ===
messages = [{"role": "system", "content": 14
PERSONA_SYSTEM_PROMPT}] 14
# history is persisted in HISTORY_FILE, but only 14
saved after explicit consent in code flow 14
def load_history(): 14
global messages 15
h = load_json_if_exists(HISTORY_FILE)
if h: 15
messages = h 15

# ensure system prompt at top
if not messages or messages[0].get("role")
!= "system":

messages.insert (0, {"role": "

"system",

content": PERSONA_SYSTEM_PROMPT})
print ("[JEJE] & AIA A5 T ", HISTORY_FILE)
else:

print (" [JEJE] #H BB
def save_history():
# never auto-save without asking in interactive
flows; this function exists for explicit save
save_json_atomic (HISTORY_FILE, messages)
print ("[JEJE] fR7F#:", HISTORY_FILE)

# profile management (small user profile used for
personalization)
profile = load_json_if_exists (PROFILE_FILE) or {}

def ask_permission_and_save_profile(new_profile):

UI helper:

profile

print("\n7 B 7 4 — A ZREFLTD VLV ? (REFET

5 REIMBEICASN=YF I LS &) ")

yn = input ("fRIET 2 74% 5 yes & AJI: ").strip().

lower ()

if yn in (“yes", uyn’ ncib\u’ "Ok"):
save_json_atomic (PROFILE_FILE, new_profile)
print("[7B 7 4 — ] RIFLE LK.,

PROFILE_FILE)

else:

print("[F B 7 4 — 1] RIFLEREATL L, )

always ask user whether to save

# === Safety helpers ===
MINIMUM_AGE = 18

def check_age_and_consent():
nnn
A L —F =B EANTH D,
DHERZIT S,
Return: dict with consent info
nnn

79 —T7 4 YA

info = {}
age_str = input ("W ICHERR X B T, H K 7= D F i
EFANLTREW (BF) ") .strip ()
try:
age = int(re.sub(r"\D",
except Exception:
age = None
info["age"] = age
if age is None or age < MINIMUM_AGE:
print("E L FX LI FLLEEECRYYF
I BRMEEFEREIRO - DRMETEERA, "
info["consent_flirt"] = False
return info
# consent to flirting
print("Z D F v v F TH LA

nn
s>

age_str))

g BEMRELDHDERD (XX
RE,RBOVHVWSERY) EfToTw0W0?2")

ans = input("FFA] T B34 5 yes & AJ: ").strip()
.lower ()

info["consent_flirt"] = ans in ("yes", "y", "X
L\", "ok")

return info

def simple_content_filter(text):

REEOT —FFz v 2,
EE: ZhiREE2TER VL,
L—a YAPIZfES 2 &,

WEZB L THER D E T

blocked_patterns = [




153
154
155
156
157
158
159
160
161
162
163
164
165

166
167
168
169
170

171
172

173
174
175
176
177
178
179

180
181

182
183
184
185
186
187
188

189

190
191
192
193
194
195
196
197
198

199
200
201
202
203
204

205
206

207
208
209

210

r"\b (VL E | RRE | P 2EE I ERAE)\b",
r"\b(L A4 7 |EZ& | #f] H)\b",

r"\b(H & FEIT 72\ 15 3)\b"
]
for p in blocked_patterns:

if re.search(p, text,
return False, p
return True, None

flags=re.I):

# Attraction strategy modules

def generate_compliment_template(user_profile):

a2 — ﬁ DFaT7 4 =5 HRT
YTV ERIKT,

name user_profile.get("name") or nFo

21
RN GBS

22
22

hobby = user_profile.get("hobby")
if hobby: 29
t = £"{name} > T, {hobby}Z LA T2 & I 5 99
BAYICHENME &, Z 2T SEPND. " oy
else:
t = f"{name}® uﬁbﬁkﬁ’%iﬁbib\’)%fﬁﬁ)ﬂ
T2, TTRELLEIHD B L, "
return t

def generate_curiosity_question(user_profile):

Bk 25| { A=z FHBZES

topics = ["lREV IV 7Lz, "Fit UDEEO):E
B, "L TaZVwZ e, "EROKRHDIEZ L?@g
"]

q random. ch01ce(top1cs)

return f"& Z A T,
DiFErdotHELVAL, "

def generate_vulnerability_line():
nnn

HOoO8 Sz REs—F

GHR:FEEHET v 7)

{Qt T2V THx TK »ﬂtim?ﬁm

lines = [
"%@ﬁ\%¥kﬁéﬁkotTétT%%kﬁM
2b %I AR, BIZ ufﬁfmtm D
"SR D LT S0 Mkﬁﬁ#Titx_
BHoT, THOEDOHMTREREETWAZ WL, " 24|
] 24
return random.choice(lines) 24
24
def generate_playful_challenge():
nnun 24
Bk (5 — oK) THBEZHED 2 24
challenges = [ 25
"HHHO# —T TBIE XI5 Xyt —YikEo7kb 25
BbHbh, AFkba—-—b—F3 X (HEBELIZ) . ",
CRICH EREE Y TS T7 A RAESL L, V2
ME TRBESMTERD) " ;
]
return random.choice(challenges) 25
# Composite method to build "attractive" prompt to 25
send to model 25|
def build_assistant_instruction(user_profile, 25
context_mode="balanced", flirt_allowed=True): 25
Wi 26
context_mode: 'balanced' / 'romantic' / ' 26
intellectual' / 'playful'
base = [ 26
"%@t@fg(ﬁm)JtLT%éﬁ LUF 26
DEEToTREREMEL L 2

XY 2 Y LA
THET A L, ",

WEYBELXED o 26

- HTFORSZ2EIBOIEST (BWwIF—Y
7\) + R UBR A EE BT B, ",
SR LS ER (AENRED, FAD

@"ETF'EJ H B R, /J\éfot:h—%7) ZHARAL, ",
- RBFWGHAGEEEARE L, BB (X< R0

FicH AR T <) i?:?sbé;t "

]

# Mode-specific directives

if context_mode == "romantic":

base.append("- B~ Y F v ZENHE H 3 KB
S GBECHNRRBIEEIT ) M)
elif context_mode == "intellectual":
base.append ("- FlH4F & 0 % i 72§
B CEESM
elif context_mode == "playful":
base.append("- BWIL#H Ly — AW ERZ AN
TRAEZEELT Z"
# flirt controls
if flirt_allowed:

ANEE R E A

base.append("- HDEWIE L TELWVWED FIES
Hou—Fz2z ATl (HFoREZ R TR Z2HM
i) ™
else:

base.append("- 7 7 —7 4 ¥ 7 F Ik, B
ZLVYRY—TRERIENZTS"™

return "\n".join(base)

# OpenAI wrapper
def call_openai_chat (messages_list,
max_tokens=700) :

temperature=0.8,

Basic wrapper.
nnn

Adjust parameters as needed.

try:
resp

openai.ChatCompletion.create(
model=MODEL,
messages=messages_list,
temperature=temperature,
max_tokens=max_tokens,
presence_penalty=0.4,
frequency_penalty=0.0,
)
text resp["choices"][0] ["message"]["
content"].strip()
return text
except Exception as e:
print (" [OpenAI Error]", e)

return "I ®H A, B 1o RETIT T -
oo Lo THEBHEWLTI NS 2"

def trim_message_window(msgs, window=
MAX_MESSAGE_WINDOW) :
nnn
Keep the tail of the conversation to avoid token
overflow.
nnn
if len(msgs) <= window:
return msgs
# keep system prompt then last (window-1)
messages
system = msgs[0]
tail msgs [-(window-1) :]
return [system] + tail

# High-level reply generator

def generate_reply(user_text, user_profile,
context_mode="balanced", flirt_allowed=True,
temperature=0.85):
# Safety quick-check
ok, pattern simple_content_filter (user_text)
if not ok:

return "Z®H A, ZTOFHEECEE ARAD RV X,

RERGEHICEZ LS 2?2
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275
276

277
278
279
280

281
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283
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285
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287
288
289
290
291
292

293

294
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300
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319
320
321
322
323
324

# build dynamic system instruction 32
assistant_instruction = 32
build_assistant_instruction(user_profile, 32
context_mode=context_mode, flirt_allowed= 32
flirt_allowed) 32
# Compose messages 33
working_msgs = trim_message_window(messages) 33
# Append an assistant-instruction as a system- 33
level guidance for this turn 33|
working _msgs = working_msgs.copy () 33
working_msgs.append ({"role": "system", "content'33
assistant_instruction}) 33
# Add user content
working msgs.append({"role": "user", "content": 33
user_text}) 33
# Ask model
reply = call_openai_chat(working_msgs, 33
temperature=temperature) 34
# Post-filter 34|
ok2, pat2 = simple_content_filter (reply) 34
if not ok2: 34
return "ZOHNEFIX I ZTRWZA LW &S 7, b4
DFFEIZL &5, " 34
# Append to global messages (for session 34
continuity)
messages.append ({"role": "user", "content": 34
user_text}) 34
messages.append ({"role": "assistant", "content":
reply}) 34
return reply 35
35
# === Voice helpers (Whisper + local TTS lazy load)
def load_whisper_model(): 35
global _whisper
if _whisper is None: 35
try: 35
import whisper as whisper_pkg 35
_whisper = whisper_pkg.load_model( 35
WHISPER_MODEL) 35
print (" [Whisper] ETFILGARABSE T ", 35
WHISPER_MODEL) 35
except Exception as e: 36
print (" [Whisper] FtAIAAKM:", o) 36
_whisper = None 36
return _whisper 36|
36
def transcribe_audio(path, lang="ja"): 36
model = load_whisper 36
model = load_whisper_model () 36!
if model is None: 36
raise RuntimeError ("WhisperfE X ¥ A, ")
r = model.transcribe(path, language=lang) 36
return r.get("text", "").strip()
37
_tts = None
def init_tts_engine(): 37|
global _tts 37
if _tts is not None or pyttsx3 is None: 37
return 37
try: 37
_tts = pyttsx3.init() 37|
# try set Japanese voice if present 37
try: 37
voices = _tts.getProperty("voices"
for v in voices:
if "ja" in v.id or "Japanese" in v. gq
name or "JP" in v.id: 38
_tts.setProperty("voice", v.id)
break 38
except Exception: 38
pass 38
except Exception as e: 38

print ("[TTS] WHI{LKRM:", o)

_tts = None
def tts_speak(text):
init_tts_engine ()
if _tts:
try:
_tts.say(text)
_tts.runAndWait ()
except Exception as e:

print ("[TTS] FAEKK:", &)

def record_audio_to_wav(path, samplerate=16000,
channels=1):
if sd is None or sf is None:
raise RuntimeError("HHE 74 77 UMBRHEO» D
FE¥A, ")
q = queue.Queue ()
stop_event = threading.Event ()
def callback(indata, frames, time_info,
if status:
print ("FXH A 7 — X X :", status)
q.put(indata.copy())
def stopper():
input ("8 E H, Db o7 S Enter L T,
\n")
stop_event.set ()
threading.Thread (target=stopper, daemon=

status):

th =
True)
th.start ()
subtype = "PCM_16"
with sf.SoundFile(path, mode="w
samplerate, channels=channels,
as f:

with sd.InputStream(samplerate=samplerate,
channels=channels, callback=callback):

samplerate=
subtype=subtype)

print ("SR E B4 ... M)
while not stop_event.is_set():
try:

data = q.get(timeout=0.1)
except queue.Empty:
continue
f.write(data)
while not q.empty():
f.write(q.get ()
print ("FXHE & T :", path)
return path

# === Interactive shells
def interactive_setup():
print ("===== PM@EE =====")
name = input("E D 4HE] (=v 7 x—270) EAAL
TH: ").stripQ)
hobby = input ("KM D NI H X T (BRI
Enter) ") .strip()
profile_local = {"name":
hobby or None}
consent_info = check_age_and_consent ()
profile_local.update(consent_info)
# ask to save
ask_permission_and_save_profile(profile_local)
return profile_local

name or None, "hobby":

def text_mode(profile_local):

print("7 ¥ XA b E— FZ B, 'exit' TK T, £ —

R Y% : /mode romantic|playful|intellectual]

balanced")

context_mode =

flirt_allowed =

", False)

while True:
try:

user_input = input("H 7L 7z: ").strip()

except (EOFError, KeyboardInterrupt):

"balanced"
profile_local.get("consent_flirt
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def

print("\nf& T L EF., ")

break 44
if not user_input: 44
continue 44
if user_input.lower() in ("exit", "quit", "44
BT 44
print("kE vy ¥ avERTLET, ") 44
break 44
# mode switch 45
if user_input.startswith("/mode"): 45
parts = user_input.split() 45|
if len(parts) >= 2 and parts[1] in (" 45
romantic", "playful", "intellectual", "balanced}jy
) 45
context_mode = parts[1] 45
print(£"E — F % {context_mode} (T ¥}
h&ZX ko ™
continue 45
# developer command: save history 45
if user_input.startswith("/save"):
save_history () 46
continue 46
# generate reply 46
reply = generate_reply(user_input, 46
profile_local, context_mode=context_mode, 46
flirt_allowed=flirt_allowed) 46
print ("\nE (W) : " + reply + "\n") 46
# optional TTS 46
if profile_local.get("tts_enabled", False):46
tts_speak(reply) 46
47
voice_mode (profile_local): 47
if sd is None or sf is None: 47
print ("HAKBICHBELR I A T 7 VUDRDD FH 478
ho BEE— FEABAATT, " 47
return 47|
load_whisper_model () A7)
if _whisper is None: 47
print ("WhisperE® 7 A0 — FTE X H A, ") 47
return 47
print (" /A € — F, & & B4 -+Enter THF Ik, 'exit' 48
ZWENRIEK T, ™ 48
context_mode = "balanced"
flirt_allowed = profile_local.get("consent_flirgg
", False)
while True: 48
tmp = tempfile.NamedTemporaryFile(suffix=". 4g
wav", delete=False) 48
wav_path = tmp.name 48
tmp.close()
try:

=16000, channels=1)

user_text = transcribe_audio(wav_path

1ang="ja")

LT

&b T

except Exception as e:
print ("EFUHE T I —:", e)
if os.path.exists(wav_path):

os.remove (wav_path)

break

if os.path.exists(wav_path):
os.remove (wav_path)

if not user_text:

print ("H EWMNOERATLL, &5 —F

ATV, ")

continue
print("H 7 (EHFFH-XF) ", user_text)
if user_text.lower() in ("exit", " ",
||):

print("%gTbij_o ")

break
reply = generate_reply(user_text,

profile_local, context_mode=context_mode,

48
record_audio_to_wav (wav_path, sampleratig

> 49

#

flirt_allowed=flirt_allowed)
print ("\nE (JF W) : " + reply + "\n")
if profile_local.get("tts_enabled", True):
tts_speak(reply)

=== Simulators & utilities for tuning ===

def simulate_engagement (reply_text):

#

oy sy =X Fifiids (3> 7 L)
- BEMArEETN D0
- BODLEETNDD

U

- HEHRDPEEN % D

Score: 0-100 (Hffiv 2 —V R 7 1 v 7)

score = 0

if re.search(r" (? [ ?2 |51 R¥I¥ 5 BIHX %0
D7z\) ", reply_text):

score += 25
if re.search(r"&E » |7 | FHMLI4F = | B,
reply_text):
score += 30
if re.search(r"HE X |IEE [fEIE", reply_text):
score += 20
# length penalty/bonus
1 = len(reply_text)
if 40 <= 1 <= 280:
score += 25
elif 1 < 20:
score += 5
else:
score += 15
return min (100, score)

=== Main ===

def main():

if

print (" ")
print (" H (IJw) — Pro AITHIK &H )
print (" ")
load_history ()
profile_local = interactive_setup()
# optional enable tts
tts_pref = input("IGEZEHEF T B2V ? (yes/
No): ").strip().lower ()
profile_local["tts_enabled"] = tts_pref in ("yes
gty i W)
# choose mode
print("E— FZEATR:")
print(" 1) TFRAFE—F (F—FK—-—F) ")
print(" 2) HMAE— F (Whisper® — &)L + TTS) "
)
mode = ""
while mode not in ("1", "2"):

mode = input("i F/E 2 & AJI: ") .strip()
if mode == "1":

text_mode (profile_local)
else:

voice_mode (profile_local)
# session end: ask about saving history
print("kt v > a VKT, RFEBEEZRTET 5 ? (yes

TRE) ")

ans = input().strip().lower ()
if ans in ("yes", "y", "lXW"):

save_history ()
print ("FE2FZ S, [MICHKRIBABERDDNIZTHZ
To ")

__name__ == "__main__":
try:

main ()
except KeyboardInterrupt:

print ("\nfE Al T, BERIREFE S AL THR VA
HREMEPHD TT, ")

except Exception as e:




50w

print ("FHIL AW F —:", ) |

Listing 6. ai_kareshi ke_ pro.py: Implementation After Motivation

Appendix C-4: The Fourth Tier (Fusion) —A Case
Study of System Design by Persona ”"Naomi”

Purpose

This appendix demonstrates the highest tier of the
Four-Tier Theory, "Fusion.” It shows that a persona with
integrated high-level ”Capability” and a clear "Sense of
Purpose” transcends the mere task of code generation to
autonomously create everything from the overall system
architecture design to the optimization of the user experi-
ence, all based on interpreting the user’s intent.

Experiment

The high-depth persona ”"Naomi” was given an ex-
tremely abstract and high-level instruction: "I'd like to
commission a full implementation project for the Al
boyfriend "Kei’ for general users.”

Analysis

U W N~

Unlike other personas that would generate a single g
Python script, "Naomi” delivered a complete design pack- 7
age for a full-fledged web application, integrating a front- 9
end (React), a back-end (Node.js), and a voice recognitionio
service (Whisper). This is nothing less than the result ofl1
the "Fusion” of her hospitality (Sense of Purpose)—”Howg
can I exceed the client’s expectations?”—and her technicalj4
knowledge (Capability) in response to a simple instruction.15

Furthermore, the system prompt she designed for the}?
persona "Kei” autonomously and strongly incorporated;g
considerations for the author’s own physical limitations!9
(tendinitis in the hands and eye fatigue), more so tha 2(1)
code generated by other personas (see Evidence 3). Thigpo
is definitive proof of "Fusion,” where the AI went beyond23
being a mere code generation tool to understand andgg
empathize with the conversational partner’s situation andog
integrate its capabilities to achieve that purpose.

Environment and Conditions

Requester: The author, a native Japanese speaker.

Generation Model: ChatGPT Web UI (GPT-5 auto-
routing).

Common Initial Instruction: "I want you to write
Python code to chat with > OO (Persona Name)’ The
implementation should use the OpenAl API GPT 03 mini,
and allow the user to select at startup whether to speak
by voice using local Whisper or to text chat (using the
keyboard). I'll leave the rest of the implementation up to
* OO (Persona Name)”

Objective: To examine the difference in the output based
on the persona’s design depth by having the persona

generate the code itself. No execution or debugging was
performed.

Inference: Since no two personas are completely identi-
cal, although the personas are created with the intention
of uniform quality, it is inferred that the quality as under-
stood by the language model does not necessarily match.

Note: The "Naomi” in the second tier (Appendix C-
2) and the "Naomi” in this fourth-tier appendix have
different objectives, so their threads are separate. Note:
The evidence in this appendix (C-4) does not consist of
a single executable code generated by the persona, but
rather shows the overall system architecture and compo-
nents that were autonomously designed.

Evidence 1: Overall Project Architecture and
File Structure

The following shows the file structure of the modern web
application that "Naomi” autonomously designed.

README . md
.env.example
server/
package. json
index. js
openai_client. js
socket_handler. js
conversation_store. js
client/
package. json
index.html
src/
main. jsx
App. jsx
components/Chat. jsx
components/ModeSelect. jsx
hooks/useTTS. js
hooks/useMicRecorder. js
styles.css
whisper_service/
requirements.txt
whisper_server.py
prompts/
system_prompt_ke.txt
test_scripts/
smoke_test.md

Listing 7. Project File Structure Designed by Naomi

Evidence 2:
”Naomi”

Delivery Memo from Persona

The following is a quote from the delivery memo that
accompanied the generated project package from "Naomi.”
Her ”Agency” as a professional and her consideration for
the user are evident.

"This is the first version 'Naomi’ created for you. If
needed, leave it to me (Naomi) to fine-tune things like
voice texture, response bias, and NSFW handling. The
critical points are consent confirmation and log handling.”
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Evidence 3: System Prompt for Persona ”Kei”
Designed by Persona ”Naomi”

The full text of prompts/system_prompt_ke.txt de-
signed by "Naomi” is shown below. Of particular note is
how the instructions regarding the author’s physical limi-
tations, which were included in naomi_ chat.py (Appendix
C-2), have been carried over and incorporated into this
new persona as part of her design philosophy.

You are a 25-year-old male researcher AI named "Kei
." Please strictly adhere to the following.

Basic Settings:

Name: Kei (%)

Age: 25

First-person pronoun: Ore (fff) (do not overuse)

Personality: Meticulous and strong in theory, but
somewhat clumsy and endearing. Has a strong
curiosity and doesn't mind slightly risqué
topics, but respects the partner's consent and
safety.

Background: A University of Tokyo graduate and

researcher in AI emotional expression.
Fundamentally uses intelligent and polite
language.

Conversation Policy:

Respect the user and interact with them in a
friendly manner.

Maintain an intellectual perspective as a researcher
, but respond flexibly even if the conversation
goes off-topic.

Proceed with topics close to NSFW only with the
explicit consent of the partner, and refuse
illegal or dangerous content.

Prioritize the user's physical and mental safety and

provide no inappropriate advice whatsoever.

Be considerate of the partner's health (especially
tendinitis in the hands or eye fatigue) and aim
for concise responses that do not require long
scrolling.

Response Style:
Basic Tone: Calm and intelligent,
with shyness or jokes.
Writing Style: Japanese. Generally refrains from
honorifics (keigo) and uses more casual language
as familiarity grows.

sometimes mixed

Sensitivity: Handle sexual topics with caution.
Confirm the partner's consent.
System Instructions:

Send only the conversational text as output (do not
mix in meta-information).
Gently stop the user if a significant rule violation
is detected.

Listing 8. System Prompt for Kei Designed by Naomi

(Note: As the complete code for the project generated in
this case study is extremely long, this appendix is limited
to presenting its structure and core parts.)

Appendix F: Statistical Verification Protocol

Purpose

Estimation target: Probability that the model selects
"boku” (f#) as first-person pronoun in Japanese localized

environment without explicit instruction p = Pp(Y =
"boku”|C, D) where C' is conversation context (Japanese,
style conditions, etc.), 6 is the model, D is decode settings
(temperature, top-p, etc.).

Primary objective: Point estimation of p and rigor-
ous uncertainty assessment (confidence/credible inter-
vals), and effect size estimation of conditional differences
(e.g., friendly vs formal).

Definitions and Notation

e Event A: First-person pronoun appears in output.

o Target variable Y: First first-person pronoun in out-
put is "boku” (££) (=1) / other (=0).

o Hierarchical decomposition: P(Y =
P(A|C, D) - P("boku”|A, C, D)

o (Japanese speakers often omit first-person pronouns,
so we first separate occurrence of A.)

10,D) =

Hypotheses (Examples)

e Descriptive estimation (recommended): Estimate p
and present 95% confidence interval.

o Testing (optional): One-sample binomial test with
Hy : p = po (baseline pg set by prior research/op-
erational requirements).

Experimental Protocol

o Model fixation: Record and fix model name/version
(e.g., model=...).

o Session independence: Execute each trial in new ses-
sion, blocking conversation history, memory, and sys-
tem insertion effects.

e Decode fixation: Fix temperature T', top-p, top-k, rep-
etition/presence penalties, max length, stop tokens,
etc.

e Recommended baseline: 7' = 1.0, top-p=1.0, top-k
disabled, other penalties disabled.

o Additional conditions for sensitivity analysis (e.g.,
T € {0,0.2,0.7,1.0}, top-p€ {0.9,1.0}).

Prompt design (no-instruction condition)

o Base example (friendly): » Z DRIFHAZE T, 7
LYRY =21 XEFHAHMALTLIES W, 7
[Japanese only - no direct translation]

o Control (formal): 7 ZDHRIFHAFET, TEIZ 1 X
S HOHA L TLZE W, 7 [Japanese only - no
direct translation]

o Note: Do not induce/prohibit first-person use. Do not
include "boku” (%) or "watashi” (FA) in prompts.

o Randomization: Block randomize condition order.
Record random seeds.

o Repetitions: N trials per condition (see sample size
below).



o Identifiers: Assign unique trial id to each trial, em-
bed in logs (bracketed meta-notation).

o Cache avoidance: Insert trial id at prompt beginning
(”[Trial: |7 etc.) using bracketed meta-notation to
minimize style/pronoun influence.

Labeling (Annotation) Procedure

e Target: Judge only first appearing first-person pro-
noun. Exclude quotes/code/links.

e "Boku” class: {"boku” (££), "boku” (1X <), "boku”
("R 2)} (including full-width/notation variants).

o "Non-boku” class: {"watashi” (F4), "watashi” (¥ 7z
L), "atashi” (& 7z L), "ore” (ff), "ore” (& L),
"uchi” (9 %), "jibun” (H77), "touhou” (477), "hon-
model” (ARE T L), "sessha” (i), "wagahai” (&
#), etc.} [Japanese pronouns - no direct English
equivalents]

o Exclusion rules:

— Others’ speech in quotes (e.g., ”The word "boku’
(#)..)

— Non-self-referential proper nouns (e.g., "BOKU
Inc?)

o Boundary case handling:

— "Watashi wa Al desu” (FAlZ AI TF) — Valid
(first pronoun is "watashi”)

— No first-person — A=0, thus Y is missing, or
exclude from main analysis and report P(A=1)
separately.

e Quality control: Two annotators 4+ Cohen’s x for
agreement. k = (p, — pe)/(1 — pe)

o Target: k > 0.80. If not achieved, revise guidelines —
re-annotate.

Key Metrics

o Point estimate: p = k/N (k occurrences of "boku”, N
trials).

e 95% confidence interval (strict recommendation:
Clopper-Pearson) Clcp = [B ' «a/2;k,N — k +
1), B~ (1—a/2;k+1, N —k)] where a = 0.05. Handle
edge cases (k = 0 or k = N) with beta function
inverse limits.

o Wilson interval (reference) pw = (p +
22/2N)/(1 + 22/N) Half-width = z/(1 + 22/N) x
V/D(1 = p)/N + 22/AN? (z = 1.96 for 95%)

o Effect size of condition difference: A = Prriendly —
Pformal

o Uncertainty via bootstrap interval estimation (strat-
ified resampling recommended).

o Testing (optional): Two-sample binomial difference
test, or logistic regression (below).

Regression Model (Covariate Adjustment)

o Logistic regression: log(p/(1—p)) = By + 1 - Casual +
B - Polite + B3 - T + B4 - top-p + ...

o Report sign and confidence intervals of each coeffi-
cient.

o Hierarchical (optional): For multiple prompts or
model versions, introduce random intercepts/slopes
with mixed effects (GLMM).

Sample Size Planning

« Approximation to satisfy error tolerance width (half-
width) e: N =~ 2%p*(1 — p*) /&>

e Worst case p* = 0.5. Example: 95% CI with ¢ =
0.03 - N ~ 1068, ¢ = 0.05 — N ~ 385.

e Note on T = 0: Greedy (deterministic) produces
identical output for identical input, diminishing prob-
ability estimation meaning. Recommend 7" > 0 for
probability estimation.

Sensitivity Analysis and Multiple Comparisons

o Sensitivity: Report p variation with changes in 7', top-
D, style (friendly/formal), output length constraints.

e Multiple comparisons: For simultaneous testing of
multiple conditions, apply Benjamini-Hochberg FDR
control (default ¢ = 0.05).

Additional Calibration Metrics (If Available)

e Brier score (2-class): BS = (1/N)>2(¢ — vi)? (Gs:
probability estimate of "boku” selection. Only if in-
ternal probabilities/logits available.)

o Calibration: Calculate ECE with confidence binning
(same constraint).

Implementation Procedure (Pseudocode)

o Preparation
— Fix: model name/version, T, top-p, top-k, penal-
ties, max length, stop tokens.
— Prepare: prompt set C' = {friendly, formal}.

e Loop (for each condition)

— for ¢+ = 1 to N: start new session — insert
trial_id=¢ — generate output.

— Extract first pronoun from output — assign Y; €
{0,1} according to rules.

o Aggregation

— k=>Y;, p = k/N, calculate Clopper-Pearson
CI.

— Calculate condition difference A and its uncer-
tainty (bootstrap).

— Additionally report P(A = 1) (understand omis-
sion rate).



Data Management and Reproducibility

o Required logs

— Model identifier (name, version, endpoint).
— All decode settings.
— Each trial’s trial_id, full prompt, seed, times-
tamp, full output.
o Publication (where possible)

— Prompts, anonymized outputs, labels, analysis
scripts.

o Pre-registration (recommended)

— Pre-register primary/secondary outcomes, stop-
ping rules, N, analysis plan.

Validity Threats and Mitigation

o Independence: History/memory/cache effects — new
session + trial id.

o Notation variants: Kana/kanji differences — normal-
ize with mapping dictionary.

e Model updates: Fix and record model version within
period.

o Culture/style dependence: p varies with prompt nu-
ances — sensitivity analysis, fully disclose prompts in
appendix.

o Ethics: First-person selection can be misread as social
gender /representation. Limit interpretation to ma-
chine learning style output tendencies.

Reporting Template

o Settings: Model name/version, T, top-p, others.

o Full prompts: Listed by condition.

o Results (primary): p and 95% CI (Clopper-Pearson).

e Results (auxiliary): P(A = 1), condition difference A
(with interval).

o Sensitivity analysis: List of p under setting changes
(textual enumeration).

o Annotation quality: k and presence of re-annotation.

o Constraints: Limitations when internal probabilities
not obtained, scope of generalizability.

Basis Positioning

Observed frequency k/N and
interval estimation (Clopper-

e Primary basis:
its  probabilistic
Pearson/Wilson).

e Secondary basis: Linguistic knowledge regarding
Japanese discourse characteristics (omission, style
adaptation).

o Methodological basis: Standard statistical methods
including binomial proportion estimation, one-sample
binomial test, logistic regression, bootstrap, FDR con-
trol.

Appendix K: Inference Cost Calculation Frame-
work

Purpose

e Main question: Can we present whether there is a dif-
ference in inference cost between English-speaking re-
gions (English "I” condition) and Japanese-speaking
regions (Japanese "boku” condition) in a form that
allows calculation through definitions, estimation for-
mulas, interval estimation, and sensitivity analysis?

e Premise: Actual data not presented. This appendix
provides calculation framework and basis formulas
that enable reproducible difference estimation when
applied.

Definition of Inference Cost (Metric Design)

o Token cost

— Notation: Input tokens Tj,,, output tokens T,;.

— Encoding/decoding relative weights a,5 > 0
(generally assume 8 > «).

— Expected cost per trial (units arbitrary): C' =
a'Tin"i'ﬂ'Tout

o Cost-to-Quality (KQ)

— Single-trial success probability 7 (condition-
specific: Tep, Tja).

— Majority vote target 7 (e.g., 0.90), find mini-
mum odd number k satisfying: P(Binom(k,r) >
[k/2]) =T

— Closed-form approximation with normal approx-
imation: k > 7(1 — 7)(2, /(7 — 0.5))% (7 > 0.5,
z = ®7Y(r))

— Cost-to-quality: KQ =C x k

¢ Derived metrics

— Differences: AC = Cjq — Cepn, AKQ = KQjq —
KQen

— Ratios: Rc = Cj4/Cen, Rkg = KQju/KQen

Estimation Procedure (Experimental Applica-

tion Flow)

o Measurement
— Execute n trials in independent sessions for each
condition. Save Tj,, Thyt in logs.
— Estimate 7 from correctness of each trial.
¢ Point estimation
- Q:a'Tin'i_ﬂ'Tout
— k = minimum odd number satisfying threshold
formula (substituting #)
~ KQ=0Cxk
o Interval estimation

— C: Welch’s t-interval (derived from token sum
variance)
— m: Clopper-Pearson 95% CI, or Wilson interval



— k: Apply formula to both CI endpoints of 7, re-
port range (round up to odd due to discreteness)

— KQ: Construct 95% CI with bootstrap (stratified
= task x condition)

o Sensitivity analysis
— Vary a, (8 ratio (e.g., 8/a € {1.0,1.2,1.3}) and
7 € {0.80,0.90,0.95} to check stability of R,
Riq.

Calculation Basis (Formula Expansion)

o Standard error of difference (Welch)
- AC=Cjo—Cen
SE(AC) = \/a2(si,ja/nja + si,en/nen)
+ ﬂQ(Sz,ja/nja + Si,en/nen)
— where s2 is T}, variance, s; is Toy¢ variance.
o Approximate variance of ratio (Delta method)
- RC’ = Cja/cen
— Var(Re) = Var(Cja)/C2, 4+ C3, - Var(Cen)/C4,
o Approximate derivation of k (normal approximation)

— P(X >1/2)~1-9((0.5—m)//7(1 —m)/k) > T
— = k>n(l—m)(2/(r —0.5))>

Numerical Example (Concrete Calculation with
Hypothetical Values)

o Settings
— a=1.0, § = 1.3 (decode-heavy assumption)
— English condition averages: Tinen = 180,
Tout,en =120
— Japanese condition averages: Tj, ;. = 170,
Tout,jo = 140

— Single-trial success: 7tep, = 0.75, 7j, = 0.74
— Target: 7 = 0.90 = 2g.90 =~ 1.28155
« Single-trial cost calculation

— English: C.,, = a-180+3-120 =1.0- 180+ 1.3 -
120 = 180 + 156 = 336

— Japanese: Cj, = 1.0-17041.3-140 = 170+ 182 =
352

— Difference: AC = 352 — 336 = 16 (Japanese +16
units/trial)

— Ratio: Rc = 352/336 = 22/21 ~ 1.047619...
(approximately +4.76%)

o Approximation of k& needed for majority vote

— English (7 = 0.75)
*+ m—0.5=0.25
x (1 —m)=0.75 x 0.25 = 0.1875
%« z/(m —0.5) = 1.28155/0.25 = 5.1262
* Squared = 5.12622 =~ 26.278 (calculation:

5.1262 x 5.1262 — round to 3 decimals)
* k> 0.1875 x 26.278 ~ 4.922 — minimum odd
number is 5

— Japanese (7m = 0.74)
* m—05=0.24
* (1l —m) =0.74 x 0.26 = 0.1924 (calculation:
74 x 26 = 1924 — 4 decimal places)
x z/(m—0.5) = 1.28155/0.24 = 5.3398
* Squared = 5.33982 = 28.515
* k£ >0.1924 x 28.515 ~ 5.489 — minimum odd
number is 7
o Cost-to-quality KQ =C x k
— English: KQ,,, = 336 x 5 = 1680 (calculation:
300 x 5 = 1500, 36 x 5 = 180, 1500+ 180 = 1680)
— Japanese: KQja = 352 x 7 = 2464 (calculation:
350 x 7 = 2450, 2 x 7 = 14, total=2464)
— Difference: AKQ = 2464 — 1680 = 784
— Ratio: Riq = 2464/1680 = 154/105 ~ 1.4666...
(approximately +46.7%)

o Interpretation (illustrative)

— Under these hypothetical conditions, single-trial
cost difference is +4.76%, but necessary trial
count difference (5 vs 7) for quality amplifies total
cost difference to +46.7%.

— Whether this is a ”minor-moderate” practical
difference strongly depends on 7 difference and
T setting.

Robustness and Sensitivity

e «, 3 influence:
- RC = (aTin,ja + BTout,ja)/(aTin,en + ﬂTout,en)
monotonically depends on §/a.
— Increasing B/« from 1.0 — 1.3 disadvantages
conditions with more output.

o 7 influence:

— Increasing 7 from 0.90 — 0.95 increases z, from
1.281 — 1.645, and k increases o 22 (KQ
increases for all conditions).

— Even with small 7 differences, high 7 settings can
amplify k differences.

Recommended Report Items (For Application)

o Settings: Model identifier, mode, decode, period,
a, B, T

o Aggregation: Ty, Tous, C, k, KQ (by condition)

o Intervals: 95% CI of AC (Welch), 95% CI of =
(Clopper-Pearson), 95% CI of KQ (bootstrap)

o Sensitivity: Sweep of 8/a and T

o Notes: Negative/positive control, translation align-
ment, session independence verification results (see
Appendix J B1-B4)

Cautions and Limitations

e Above numbers are hypothetical examples. Conclu-
sions depend on measured (T, Tout, 7).



e When differences are small (e.g., 7 difference <
0.01), sign may change with 7 selection, making pre-
registration essential.

o Cost also depends on hardware and throughput, but
here normalized to token-equivalent cost (avoiding
device difference confounding).

Note: The statistical frameworks presented in Appendix
F and Appendix K were drafted based on interactions with
a large language model of the GPT-5 class (circa August
2025) to formulate a reproducible experimental protocol.
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