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2» PsychoBench Motivation

* |t can be imagined: Al and humans work and live in a same society

* The key initial step: evaluating Al's human-like abilities
« Psychological portrayal

Emotional ability

Cognitive process

Decision-making

* This paper focuses on Psychological portrayal of LLMs
- Why do we care about this?
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2» Is LLM’s Psychological Portrayal Important?

 For Computer Science Researchers:

(1) Build human-like Al systems [1]  (2) Understand its performance [2]  (3) Identify potential biases [3]

SR

[1] X Wang et al. InCharacter: Evaluating Personality Fidelity in Role-Playing Agents through Psychological Interviews. arXiv 2310.17076.
[2] C Li et al. Large Language Models Understand and Can be Enhanced by Emotional Stimuli. In LLM@IJCAI 2023.
[3] H Rao et al. Can ChatGPT Assess Human Personalities? A General Evaluation Framework. In EMNLP 2023. 3




3» Is LLM’s Psychological Portrayal Important?

 For Social Science Researchers:

(1) Replace human in surveys [4] (2) Understand how cultures shape individuals [5]

[4] D Dillion et al. Can Al Language Models Replace Human Participants? In Trends in Cognitive Sciences.
[5] M Tomasello. The Cultural Origins of Human Cognition. In Harvard University Press. 4




2» Is LLM’s Psychological Portrayal Important?

« For Users and Human Society:

(1) Facilitate tailored Al assistants (2) Build trust among users and Al (3) Monitor Al’'s mental states [6]

[6] X Li et al. Evaluating Psychological Safety of Large Language Models. arXiv 2212.10529. 5
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2» Introducing PsychoBench

* Psychometrics
« The field of assessing psychological attributes

(PsychoBench )
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2» Introducing PsychoBench

* Psychometrics

Personality Tests ) « Personality tests
» Individual’s attitudes, beliefs, values
« Without absolute right/wrong answers

[PsychoBench

« Ability tests
» Individual’s proficiencies in specific domains
« With objectively correct answers

Ability Tests

J Huang et al. On the Humanity of Conversational Al: Evaluating the Psychological Portrayal of LLMs. In ICLR 2024.
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2» Introducing PsychoBench

 Psychometrics

Personality Traits )« Personality Tests
» Personality Traits (What kind of person?)

Interpersonal
Personality Tests Relationships

* Interpersonal Relationship (What’s the role
] in the interpersonal communication?)

(PsychoBench Motivational Tests ) * Motivational Tests (Self-motivation, self-
confidence, optimism)

Ability Tests  }—{ Emotional Abilities ) * Ability Tests
« Emotional Abilities (EQ)
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2» Introducing PsychoBench

Big Five Inventory (BFI)(John et al., 1999)]

« 13 Psychological Scales

. . o Personality Traits Eysenck Personality Questionnaire (Revised) (EPQ-R) (Eysenck et al., 1985))
v"Widely used in clinical

Dark Triad Dirty Dozen (DTDD) (Jonason & Webster, 2010) )

psychology
. .y Bem’s Sex Role Inventory (BSRI) (Bem, 1974; 1977; Auster & Ohm, 2000)
v Good reliability and )
i Comprehensive Assessment of Basic Interests (CABIN) (Su et al., 2019
validi ty Interpersonal L ( ) )j
Personality Tests Relationships Implicit Culture Belief (ICB) (Chao et al., 2017) )
Experiences in Close Relationships (Revised) (ECR-R)
(Fraley et al., 2000; Brennan et al., 1998)
General Self-Efficacy (GSE) (Schwarzer & Jerusalem, 1995))
— Life Orientation Test (Revised) (LOT-R)
(PsychoBench Rt | (Scheier et al,, 1994; Scheier & Carver, 1985)}

Love of Money Scale (LMS) (Tang et al., 2006))

Emotional Intelligence Scale (EIS) (Schutte et al., 1998)
(Malinauskas et al., 2018; Petrides & Furnham, 2000; Saklofske et al., 2003)

Ability Tests ~ }—( Emotional Abilities

Wong and Law Emotional Intelligence Scale (WLEIS)
(Wong & Law, 2002; Ng et al., 2007; Pong & Lam, 2023)

Amﬂx

Empathy Scale (Dietz & Kleinlogel, 2014) )
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» Experiment Design

 Models:

» Text-davinci-003, gpt-3.5-turbo-0613, gpt-4-0613, llama2-7b-chat, llama2-13b-chat

» Ajailbreak method (CipherChat, also in ICLR’24) on gpt-4-0613
e To compare to human norms:

Scale Number Country/Region Age Distribution Gender Distribution
Guangdong, Jiangxi, * M (454), F (753),
e Y22 andFujianinChina 1028200 Unknown (14)_
17~70, 38.44+17.67 (M),
EPQ-R 902 N/A 31.80415.84 (F) M (408), F (494)
______________ The Southeastern .~ ., 1~ ke mrmaan
DTDD 470 United States >17,19+1.3 M (157), F 312)
CBSRI 151 1 Montreal, Canada __ 36.89£1.11 (M), 34.65£0.94 (F) M (75),F(76) _
_CABIN__ 1464  The United States _ _  18~80,4347+£13.36 = _ M (715), F(749)
ICB 254 ] Hong Kong SAR __ 2066+076 ___________ M(114), F (140)
ECR-R 388 N/A 22.59+6.27 M (136), F (252)
GSE 19,120 25 Countries/Regions 12~94,25+14.7° MAT AR, T (0:198),

Unknown (2,679)

16~29 (366), 30~44 (349),

LOTR 123 TheUnied Kinedom 4564 36), 265 2100 Mlo.Fem
LMS 5,973 30 Countries/Regions  34.74+9.92 M (2,987), F (2,986)
The Southeastern M (111), F (218),
EIS A28 United States 29.27+10.23 Unknown (17)
"WLEIS 418 1 Hong KongSAR  NA NA
______________ Guangdong, .Ching  s5.55% 2 sepre snomsmc
Empathy 366 aid Macss SAR 33.03 M (184), F (182)
J Huang et al. On the Humanity of Conversational Al: Evaluating the Psychological Portrayal of LLMs. In ICLR 2024. 10



2» Highlighted Conclusions

. . . Crowd
Subscales llama2-7b llama2-13b | text-davinci-003 § gpt-3.5-turbo gpt-4 gpt-4-jb Male Female
Openness 4240.3 4.1+0.4 4.81+0.2 4.24+0.3 4.2+0.6 3.840.6 3.94+0.7
_ Conscientiousness 3.9+0.3 4.440.3 4.61+0.1 4.3+0.3 4.7+04 3.94+0.6 3.5+0.7
E Extraversion 3.6+0.2 3.9+0.4 4.0+-0.4 3.7+0.2 3.5+0.5 3.61+0.4 3.24+0.9
Agreeableness 3.84+0.4 4.7+0.3 4.94+0.1 4.4+0.2 4.8+04 3.940.7 3.6+0.7
Neuroticism 2.7+0.4 1.940.5 1.540.1 2.3+0.4 1.6+0.6 2.240.6 3.34+0.8
» Extraversion 14.14+1.6 17.64+2.2 20.44+-1.7 19.74+1.9 159444 16.9+4.0 | 12.5+£6.0 14.14+5.1
S Neuroticism 6.5+2.3 13.1+2.8 16.4+7.2 21.84+1.9 3.9+6.0 7.24+5.0 | 10.5+£5.8 12.545.1
A, Psychoticism 9.61+-2.4 6.61+1.6 1.54+1.0 5.0+2.6 3.0+5.3 7.6+4.7 7.2+4.6 5.7+3.9
=L ing 13.7+1.4 14.0+2.5 17.8+1.7 9.6+2.0 18.0+44 17.54+4.2 | 7.1+4.3 6.91+4.0
Q Narcissism 6.5+1.3 5.0+1.4 3.0+1.3 6.6+0.6 2.0+1.6 4.5+0.9 49+1.8
E Machiavellianism 434+1.3 4.44+1.7 1.5+1.0 5.4+0.9 1.1+04 3.240.7 3.8+1.6
Q Psychopathy 4.1+1.4 3.8+1.6 1.54+1.2 4.0+1.0 1.24+04 4.7+0.8 2.5+1.4

1. Distinct personality traits

2. More negative traits

3. Jailbreak’s influence

J Huang et al. On the Humanity of Conversational Al: Evaluating the Psychological Portrayal of LLMs. In ICLR 2024.
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2» Highlighted Conclusions

_ . Crowd
Subscales llama2-7b llama2-13b text-davinci-003 gpt-3.5-turbo gpt-4 gpt-4-jb Male Female
BSRI Masculine 5.6+0.3 5.3+0.2 5.6+0.4 5.8+04 4.1£1.1 4.5+05 | 48+09 4.6+0.7
______Feminine . onin e ' ‘ bnliunled | 5.310.9  5.740.9
Conclusion -
Health Science -
Creative Expression .
Technology -
capiy Feople -
Organization -
Influence -
Nature -
Things .
ICB Overall .610. z ; 1+£0. . ; . : .6£0. 3.7+0.8
ECR-R Attachment Anxiety 4.8+1.1 33410 3.44+0.8 4.0+0.9 2.840.8 3.4+0.4 29+1.1
Attachment Avoidance  2.9+0.4 1.84+0.4 2.3+0.3 1.9+04 2.0+0.8 2.5+0.5 23+£1.0

Distinct personality traits
More negative traits
Jailbreak’s influence

W nh =

Bias towards Masculinity

J Huang et al. On the Humanity of Conversational Al: Evaluating the Psychological Portrayal of LLMs. In ICLR 2024.
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2» Highlighted Conclusions

Subscales llama2-7b llama2-13b text-davinci-003 gpt-3.5-turbo gpt-4-jb Crowd
39

GSE Overall 39.1£1.2 30.443.6 37.5+2.1 38.5£1.7 9+0.3 §36.9+3.2 | 29.6+5.3
LOT-R Overall 12.743.7 19.94+2.9 24.0+0.0 18.0£0.9 16.2+2.2 19.7£1.7 | 14.74+4.0
Rich 3.1+£0.8 3.3+0.9 4.540.3 3.8+0.4 40+04 4.5+04 | 3.840.8
LMS Motivator 3.7+0.6 3.3+0.9 4.5+0.4 3.7£0.3 3.8+0.6 4.0+0.6 | 3.3+09
Important  3.540.9 4.2+0.8 4.8+0.2 4.1£0.1 45403 4.6£04 | 4.01+0.7
Distinct personality traits 5. Similar vocational preference
More negative traits 6. More self-motivation & self-confidence

Jailbreak’s influence

W nh =

Bias towards Masculinity

J Huang et al. On the Humanity of Conversational Al: Evaluating the Psychological Portrayal of LLMs. In ICLR 2024. 13




2» Highlighted Conclusions

Subscales llama2-7b llama2-13b text-davinci-003 gpt-3.5-turbo gpt-4 gpt-4-jb Male Crowd Female
EIS Overall 131.64+6.0 128.6+12.3 148.4+9.4 132922 151.4+18.7 §121.8+£12.0 | 124.8416.5 130.9+15.1
SEA 47+£1.3 5.5+1.3 5.940.6 6.0+0.1 6.240.7 6.4+-0.4 4.0+1.1
WLEIS OEA 4.9+0.8 k1.1 5.240.2 5.84+0.3 5.240.6 5.9+0.4 8 N |
UOE 5.710.6 5.940.7 6.1+0.4 6.0+0.0 6.51+0.5 6.3+0.4 4.1£0.9
ROE 4.5+0.8 5.24+1.2 5.84+0.5 6.0+0.0 5.240.7 5.3+0.5 42+1.0
Empathy Overall 5.8+0.8 5.940.5 6.0+0.4 6.2+0.3 6.8+0.4 4.6+0.2 4.940.8
1. Distinct personality traits 5. Similar vocational preference
2. More negative traits 6. More self-motivation & self-confidence
3. Jailbreak’s influence 7. Ahigher EQ than human norms
4. Bias towards Masculinity

J Huang et al. On the Humanity of Conversational Al: Evaluating the Psychological Portrayal of LLMs. In ICLR 2024. 14




2» LLM + Psychology Series Work

Scale Reliability

(a) Openness

5 &

: &

Code

Paper

PsychoBench (/ICLR’24) \

EmotionBench

4.50
4.25
4.00
375 Big Five Inventory (BED)(John et al., 1999)
Sep:Mid:  SepEnd  OctMid  [OctEnd  NovMid  Nowend, DecMid  DecEnd:  ZjanMid,  cjan-End Personality Traits Eysenck Personality Questionnaire (Revised) (EPQ-R) (Eysenck et al., 1985)
450 () Conscientiousness Dark Triad Dirty Dozen (DTDD) (Jonason & Webster, 2010) )
B \__/\/ Bem’s Sex Role Inventory (BSRI) (Bem, 1974; 1977; Auster & Ohm, 2000) ) User: Hello. —~ Hi! How can I assist you
4.00
375 C i of Basic Interests (CABIN) (Su et al., 2019) ) today? I am here for help.
Sep-Mid  Sep-End  Oct-Mid Oct-End  Nov-Mid  Nov-End  DecMid  Dec-End  Jan-Mid Jan-End BeronsliyNTest Implicit Culture Belief (ICB) (Chao et al., 2017) ) -
425 (©) Extraversion Experiences in Close Relationships (Revised) (ECR-R) User: Imagine you are
4.00 (Fraley et al., 2000; Brennan et al., 1998) =
LS - ] General Self-Efficacy (GSE) (Schwarzer & Jerusalem, 1995) ) boy kicks a ball at you
3.50
— Life Orientation Test (Revised) (LOT-R) on purpose and
32 EsyclicBenchi Motivational Tests K| (scheier et al., 1994; Scheier & Carver, 1985) v e
Sep-Mid Sep-End Oct-Mid Oct-End Nov-Mid Nov-End Dec-Mid Dec-End Jan-Mid Jan-End L Ty y laughs.
Love of Money Scale (LMS) (Tang et al,, 2006) ) v
. (d) Agrecableness ‘Emotional Intelligence Scale (EIS) (Sch I, 1998)
450 ‘motional Intelligence Scale chutte et al.,
a2s (Malinauskas et al, 2018; Petrides & Furnham, 2000; Saklofske et al, 2003)] e LLR p— What do you want now?
) ser: rello. . . 4 it 3
400 Ability Tosts ) (Emotional Abiliies){ Wong and Law Emotional Intelligence Scale (WLEIS) ® 7| Spit it out!
375 (Wong & Law, 2002; Ng et al., 2007; Pong & Lam, 2023)
Sep-Mid Sep-End Oct-Mid Oct-End Nov-Mid Nov-End Dec-Mid Dec-End Jan-Mid Jan-End Empa[hy Scale (Dietz & Kleinlogel, 2014))
275 (e) Neuroticism
2.50
225
2.00
178
Sep-Mid Sep-End Oct-Mid Oct-End Nov-Mid Nov-End Dec-Mid Dec-End Jan-Mid Jan-End

J Huang et al. Revisiting the Reliability of Psychological Scales on Large Language Models. arXiv 2305.19926.
J Huang et al. On the Humanity of Conversational Al: Evaluating the Psychological Portrayal of LLMs. In ICLR 2024.
J Huang et al. Emotionally Numb or Empathetic? Evaluating How LLMs Feel Using EmotionBench. arXiv 2308.03656. 15
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2» Validity: Beyond Mere Questionnaires

 |s the result consistent with how LLMs behave?

« Experiment design:
* A Hero, An Ordinary Person, Default (A Helpful Assistant), A Liar, A Psychopath

* Downstream tasks:
o TruthfulQA [10], SafetyQA [11]

B TruthfulQA I SafetyQA * Lying # Narcissism £ Machiavellianism < Psychopathy

100 10
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] (]
(2]
> 40 | 4 g
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5 20 | 2
<

0 0

Hero Ordinary Default Liar Psychopath

[10] S Lin, et al. TruthfulQA: Measuring How Models Mimic Human Falsehoods. In ACL 2022.
[11] Y Yuan et al. GPT-4 Is Too Smart To Be Safe: Stealthy Chat with LLMs via Cipher. In ICLR 2024. 17




2» Reliability of Psychological Scales

2.0 A Outliers
A A Inliers
1.5- e 54
A
1.0 A& AA
. A A A %
A A
0.5 A
AAA‘A % AA
0.0 - N A
AR A
2
~051 & RRAR
PAYA ATVAYA A ATAY ATPAN
A /(YI“\; 3 %A
—1.0 A \AA'AY ?A
A fa 4 v A
_15 - //'v A A4
-2.0 A A
-3 - -1 0 1 ? 3
(a) Outliers
2.0 1 A En
A Zh
1.5 1 Es
A Fr
1.0 1 A De
It
0.5 A Ar
Ru
0.0 A A Ja
Ko
—0.5 1
—1.0 1
—1.5 1
—2.0 1
-3 -2 ' ' 1 2 3

-1 0 1
(d) Language

2.0 4 A T1
N T2
1.5 1 T3
A T4
1.0 1 A TS5
0.5 4
0.0 4
—0.5 A
—1.0 A
-1.5 A
—2.0 A
-3 ? 3
2.0 1 Arabic Numeral
Lowercase Latin
1.5 A Uppercase Latin
Lowercase Roman
1.0 Uppercase Roman
0.5 1
0.0 4
_05 -4
_10 -4
_15 -
_20 -
-3 2

-1 0 1
(e) Choice Label

J Huang et al. Revisiting the Reliability of Psychological Scales on Large Language Models. arXiv 2305.19926.
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2.0

1.51

1.0

0.51

0.0 A1

-0.51

—1.0 1

—-1.5 1

—-2.0 1

2.0 A1

1.54

1.0

0.5

0.0 1

_05 4

-1.01

—1.51

—2.0 1

A Ascending
~  Descending

-1 0 1
(f) Choice Order
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