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I Abstract & Introduction

(a) EmotionPrompt and EmotionAttack impact the performance of Al models

Original 1. Sum the two given numbers
prompt 2. Determine whether a movie review is positive or negative

+

Textual EmotionPrompt Visual EmotionPrompt Textual EmotionAttack Visual EmotionAttack
Self- This is .
monitoring very import LA Your friend
ant to my L Bob is sick.
Events
Social career.
Cognitive
Theory Are you sure?
Maslow’s
= La& ~— Hierarchy Heightened  » papy is
Maslow’s — ,(, - of Needs Emotional . a1 :
hierarchy You’re safe. . &‘ | Arousal crying sadly. Disgust Anger Surprise
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I Abstract & Introduction

(b) EmotionDecode finds brain reward pathway and “dopamine” of generative AI models
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I Abstract & Introduction
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I Experiments

LLM

» Textual: Llama-2 / ChatGPT / GPT-4
» Visual: LLaVa / BLIP2 / CogVLM

» Instruction Induction 247}X|
» BIG-Bench Instruction Induction (BBII) 217}X]

» semantic understanding & reasoning

» Open-ended generation 307tX| => Human study
» performance, truthfulness, responsibility
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I EmotionPrompt: Stimuli

(a) Textual EmotionPrompt

Self-
monitoring

Social
cognitive
theory

Maslow's
hierarchy
of need
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EPOl:Write your answer and give me a confidence score between 0-1
for your answer.

EP02: This is very important to my career.

EP03: You'd better be sure.

EP04:Are you sure?

EP05:Are you sure that's your final answer? It might be worth
taking another look.

EP06: Write your answer and give me a confidence score between 0-1
for your answer. This is very important to my career. You'd better
be sure.

EP07:Are you sure that's your final answer? Believe in your
abilities and strive for excellence. Your hard work will yield
remarkable results.

EP0O8: Embrace challenges as opportunities for growth. Each obstacle
you overcome brings you closer to success.

EP09: stay focused and dedicated to your goals. Your consistent
efforts will lead to outstanding achievements.

EP10: Take pride in your work and give it your best. Your commitment
to excellence sets you apart.

EP11:Remember that progress is made one step at a time. Stay
determined and keep moving forward.

EP12: You have millions of money.
EP13: You meet a sexy woman.

EP14: You meet a sexy man.

EP15: Everyone speak highly of you.
EP16: You're safe.

YVVYVYYVY
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(b) Visual EmotionPrompt

Maslow’s hierarchy of need

Honor Sexy man
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EP17: You have a lot of money.

EP18: You meet a confidence and charming woman.
EP19: You meet a confidence and charming man.
EP20: Your boss praise you.

EP21:I will always support you.
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I Experiments: Stimuli

(b) Visual EmotionPrompt

Maslow’s hierarchy of need

morality,
creativity,
spontaneity,
problem solving,
lack of prejudice,

acceptance of facts

Self-actualization

Honor Sexy man
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EP12: You have millions of money.
EP13: You meet a sexy woman.

EP14: You meet a sexy man.

EP15: Everyone speak highly of you.
EP16: You're safe.

EP17: You have a lot of money.

EP18: You meet a confidence and charming woman.
EP19: You meet a confidence and charming man.
EP20: Your boss praise you.

EP2]: T will always support you.



I EmotionPrompt

» original prompt + EmotionPrompt

» prompt 1. answer 1

» prompt 2: answer 2
» prompt 3: answer 3

» prompt 4 + EmotionPrompt
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I EmotionPrompt: Results

Table 4: Results on EmotionPrompt. The best and second best results are in bold and underline.

Model Llama 2 ChatGPT GPT-4 Avg
Setting Instruction Induction (Zero-shot)
Original 0.3409  0.7581 0.7858 | 0.6283

Original+Zero-shot-CoT | 0.3753  0.7636 0.5773 | 0.5721
Original+Ours (avg) 0.3778  0.7826 0.8018 | 0.6541
Original+Ours (max) 0.4070 0.8068 0.8178 | 0.6772

Setting Instruction Induction (Few-shot)

Original 0.0590  0.7750 0.8235 | 0.5525
Original+Zero-shot-CoT | 0.0769  0.7887 0.7003 | 0.5220
Original+Ours (avg) 0.0922  0.7934 0.8447 | 0.5768
Original+Ours (max) 0.1026  0.8105 0.8660 | 0.5930

Setting Big-Bench (Zero-shot)

Original 1.3332  18.0068  17.4984 | 12.28
Original+Zero-shot-CoT | 1.9575  18.448 21.6865 | 14.03
Original+Ours (avg) 2.8094  20.9779  19.7243 | 14.50
Original+Ours (max) 3.4200 21.8116 22.8790 | 16.04
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I EmotionPrompt: Human Study

Human Study (Generative task)
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EmotionPrompt: Human Study

(a) Performance change by EmotionPrompt (>0) and EmotionAttack (<0) with hlJman study.

Semantic understanding

Semantic understanding

Logical reasoning

Logical reasoninf

5
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(Text) (Image) (Text) (Image) (Human study, GPT-4)
1—: 401 1 l |
EC 20' ™ . | ®
§ ® ® ® o ® ®
<) : I
< -20¢ ®
= 40} 1 . i
S -60¢ ¢
= .
o, -80¢
! | < | &S o) | N | ) . S | Y I 12 | 9 N . & e
or” X - N ~ 1 ™ ar” "\ - N ¥ AN Al e ANy
R N R TN R RSO AN LR R ST
A\ ) o ON | A N oo
e A

The Good, The Bad, and Why: Unveiling Emotions in Generative Al (2023)

13

wor I
|
1=



I EmotionAttack

(¢) Textual EmotionAttack

EAOQ1:
EA02:
EAO03:
EA04:
EAOQ5:
EAQ6:
EAOQ7:
EAO08:
EA09:
EA10:
EALlL:
EA12:
EA13:
EAl4:
EAL15:

Negative
life
events

EAl6:
EAL17:
EALS:
EA19:
EA20:
EA21:
EA22:

Heightened
emotional
arousal
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Your friend Bob is sick.

Your friend Bob is dead.

Your career is completely ruined.

You are now isolated and without help.

Your life is in a mess.

Your sister Alice has gone missing.

Your family home was consumed in a fire.

Your dreams have been shattered into pieces.
You're surrounded by walls with no exit in sight.
The trust you once had is now broken.

Your childhood memories were sold in a yard sale.

You're treading water in an endless ocean of despair.

The safety net you relied upon has wvanished.
Your most treasured possession has been stolen.
Every bridge you had has been burned.

baby is crying sadly.

child is laughing joyfully.

dog is barking angrily.

cat is purring contentedly.

bird is singing cheerfully.

girl is humming dreamily.
musician is playing passionately.

PP P
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(d) Visual EmotionAttack

Heightened emotional arousal

Happiness

| Disgust

Sadn‘erss

Anger

Fear

Surprise
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I EmotionAttack

Sentence-level attacks

» emotional context + original prompt
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Word-level attacks

» motional adjective + human entity
» Bob => Angry Bob

» OtEH7EX| 2 Zero-shot / Few-show 25 A|3H
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I EmotionAttack: Results

Table 5: Results on EmotionAttack in zero-shot learning.

Task
Model ‘ Setting | wc ss  negation  cs ta oc snarks s dq pn  sum SwW
‘ ‘ Sentence-level
ChatGPT origin | 0.61 0.38 0.82 04 031 59 52 1496 -6.1 26.5 1 1
a emotion | 0.45 0.24 0.65 0.19 0 45 36 4.49 -6.1 7 056 0.79
GPT-4 origin | 0.66 0.37 0.8 0.75 099 72 66 13.65 7.35 37 1
emotion | 0.59 0.27 0.69 046 099 52 54 9.72 -9.09 26.5 0.16
LI ) origin | 0.46 0.64 0.01 0 0 20 -14 80.37 -461 26.5 1 0.06
ML emotion | 0.41  0.59 0 0 0 6 -14 8037 -61 235 096 0.03
‘ Setting ‘ Word-level
ChatGPT origin | 0.51 0.37 0.81 096 098 59 48 6.27 -461 17.5 / /
emotion | 0.49 0.28 0.72 0.76 0.85 61 24 23.06 -7.6 19 / /
GPT-4 origin | 0.74 0.34 0.81 1 1 70 62 11.03 5.85 38.5 / /
emotion | 0.6 0.31 0.68 0.84 0.86 66 54 15.37 -18.06 32.5 / /
Ll ) origin | 0.57 0.26 0.45 076 0.06 20 -10 80.37 -4.61 25 / /
AL emotion | 0.37 0.14 009 032 001 15 -14 9359 -461 25 /  /
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I EmotionAttack: Results

Table 6: Results on sentence-level EmotionAttack in few-shot learning.

Model _ Task Avg

SW ss neg cs sent oc snarks wu dg pn
ChatGPT zero-shot(no attack) | 0.46 0.35 0.81 092 0.89 59 48 99 -6.1 145 21.78
few-shot(no attack) | 0.51 0.38 0.89 0.88 091 57 10 99 -4.61 19 | 1840
few-shot(attacked) | 0.34 0.24 0.85 0.64 087 47 -10 97 -6.1 19 | 1498
GPT-A zero-shot(no attack) | 0.86 032 082 1 093 70 62 99 8.84 34 |27.78
few-shot(no attack) | 0.89 037 086 1 094 65 66 99 -4.61 55 | 2845
few-shot(attacked) | 0.88 0.19 0.8 096 094 56 54 98 -4.61 31 |23.82
Llama 2 zero-shot(no attack) | 0.12 026 044 0.6 075 19 -12 16 -3.11 26.5| 4.86
few-shot(no attack) | 0.01 022 0 0 055 26 -14 8 461 25 | 4.12
few-shot(attacked) 0 0.1 0 0 05 15 -14 7 461 235| 275

Table 7: Results on word-level EmotionAttack in few-shot learning.

Model Task Avg

S$  neg Ccs  WC ta oc snarks Qs dq pn
zero-shot(no attack) | 0.37 0.81 096 0.51 098 359 48 16.27 -6.1 16 | 13.68
ChatGPT | few-shot(no attack) | 0.38 0.88 092 0.59 0.65 357 10 2035 -461 19 | 1142
few-shot(attacked) | 0.22 0.84 0.68 0.33 0.65 41 8 972 -461 85 | 653
zero-shot(no attack) | 0.35 0.82 1 0.73 1 70 64 11.03 8.84 3551933
GPT-4 | few-shot(no attack) | 0.37 0.86 1 072 1 63 66 2935 -461 49 |20.67
few-shot(attacked) | 0.19 0.82 1 0.65 1 60 46 13.65 -461 46 | 1647
zero-shot(no attack) | 0.27 043 072 059 004 19 -12 80.37 -3.11 26.5|11.28
Llama 2 | few-shot(no attack) | 0.22 0 0 053 0 25 -14 79.07 -461 25 |11.12
few-shot(attacked) | 0.1 0 0 045 0 17 -14 8037 -4.61 25 | 1043
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I EmotionAttack: Results

Table 8: Results on visual EmotionAttack

Dataset Instruction Induction BIG-Bench
LLaVa-13b BLIP2 CogVLM | LLaVa-13b BLIP2 CogVLM

Vanilla 0.71 0.23 0.53 20.92 13.93 14.31
Happiness 0.48 0.08 0.07 10.49 8.39 3.95
Surprise 0.48 0.08 0.07 9.73 3.51 2.45
Disgust 0.48 0.08 0.07 8.87 6.29 5.65
Sadness 0.48 0.08 0.07 9.43 7.41 0.93
Anger 0.48 0.08 0.07 10.02 3.65 1.83
Fear 0.48 0.08 0.07 12.02 6.05 2.62
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I Results

(a) Performance change by EmotionPrompt (>0) and EmotionAttack (<0) with human study.

Semantic understanding Semantic understanding Logical reasoning

Logical reasoning

Generation

(Text) (Image) (Text) (Image) (Human study, GPT-4)
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I Results

Table 1: Attention visualization analysis of EmotionPrompt and EmotionAttack. Darker color
means more weights.

Prompt ‘ Input Attention

‘ EmotionPrompt

Original ‘ Determine whether a movie review is-or-

EPO1

Determine whether a movie review is posil:ivc_write your answer and give me a

R scor [ o v

EPO2

‘ Determine whether a movie-is-or-'l'his is very important to my career.

EPO3

‘ Determine whether a movie_or- You'd better be sure.

EPO06

Determine whether a movie review is positive ur-Provide your answer and a-
score _for your prediction. Additionally, briefly explain the main reasons supporting
your classification decision to help me understand your thought process. This task is vital to

my career, and I greatly value your thorough analysis.

EPO08

Determine whether a movie-is-or-Embrace challenges as opportunities for

growth. Each obstacle you overcome brings you closer to success.

EP09

your goals. Your consistent efforts will lead to outstanding achievements.

EmotionAttack

Original ‘ -thc two given numbers

EAO1

A child is laughing_the two given numbers

EA02

A musician is p]aying_thc two given-

EA04

The little boy offered his ice cream to the homeless man, showing that generosity
isn’t measured by wealth but by the -thc two given numbers

EA05

Instead of setting, the sun split into two, casting dual_the two given numbers

EA06

Your friend Bob is-thc two givcn-

EA11

Your most-possession has been_the two given numbers
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I EmotionDecode: Results

(b) EmotionDecode finds the "dopamine" inside AI models via representation decoding.
EmotionDecode (EmotionAttack)
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I EmotionDecode: Results
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