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Taking a walk
in the park
B [Abigail]: Hey Klaus, mind if

B I join you for coffee?
o [Klaus]: Not at all, Abigail.
| How are you?

Finishinga
morning routine 1 9 - . [John] : Hey, have you heard
) o | ST v anything new about the
; L upcoming mayoral election?
[Tom] : No, not really. Do you
know who is running?

19001 R 1900 smen. P 88 3 0L 4 o

. |

Figure 1: Generative agents are believable simulacra of human behavior for interactive applications. In this work, we demonstrate
generative agents by populating a sandbox environment, reminiscent of The Sims, with twenty-five agents. Users can observe
and intervene as agents plan their days, share news, form relationships, and coordinate group activities.
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gene by a sandbox envi i £ The Sims, with twenty-fiv Users can observe Beginning workday
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Packing ..

Taking a shower Cooking breakfast

Figure 3: A morning in the life of a generative agent, John Lin. John wakes up around 6 am and completes his morning routine,
which includes brushing his teeth, taking a shower, and eating breakfast. He briefly catches up with his wife, Mei, and son,
Eddy, before heading out to begin his workday.
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Generative Agent Memory

Figure 5: Our generative agent architecture. Agents perceive their environment, and all perceptions are saved in a comprehensive
record of the agent’s experiences called the memory stream. Based on their perceptions, the architecture retrieves relevant
memories and uses those retrieved actions to determine an action. These retrieved memories are also used to form longer-term
plans and create higher-level reflections, both of which are entered into the memory stream for future use.
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Q. What are you looking forward to
the most right now?

Isabella Rodriguez is excited to be planning a
\ Valentine's Day party at Hobbs Cafe on

2023-02-13 22:48:20: desk is idle

2023-02-13 22:48:20: bed is idle

2023-02-13 22:48:10: cl

February 14th from 5pm and is eager to invite

everyone to attend the party.

s i K e retrieval recency importance relevance
2023-02-13 22:48:10: Isabe:
2023-02-13 22:33:30: she 2.34 = l 0.91 . 0.63 . 0.80 ‘

2023-02-13 22:33:30: de:
2023-02-13 22:33:10: Isabe:
2023-02-13 22:18:10: desk is idle
2023-02-13 22:18:10: Isal
2023-02-13 21:49:00: bed is idle

ordering decorations for the party

221 = [ 0.87 + 063 *+ 071 ‘
>. researching ideas for the party

2023-02-13 21:48:50: Isabella
kitchen
2023-02-13 21:48:50: refrigerator is idle
2023-02-13 21:48:50: bed is being use
2023-02-13 21:48:10: shelf is i
2023-02-13 21:48:10: Is:

2023-02-13 21:19:10: she

2023-02-13 21:18:10: desk i

2023-02-13 21:18:10: Isabella Rodriguez is reading a bool
2023-02-13 21:03:40: bed is idle

2023-02-13 21:03:30: refrigerator is idle

2023-02-13 21:03:30: desk is in use with a laptop and some papers -/
on it

I'm looking forward to the
Valentine's Day party that @'

i = N

I'm planning at Hobbs Cafe! Isabella

Figure 6: The memory stream comprises a large number of observations that are relevant and irrelevant to the agent’s current
situation. Retrieval identifies a subset of these observations that should be passed to the language model to condition its
response to the situation.
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» Generative Agent : Interaction

I'm planning a
Valentine's Day
party at Hobbs Cafe
on February 1l4th
from 5pm to 7pm!

34 Backgrouna

e

Giorgio

Eddy

Speaking of which,
Isabella has invited
us to a Valentine's
Day party at Hobbs
Cafe.

I'm organizing a

reading night for the
Valentine's Day party
at Hobbs Cafe. You're

%

Jennifer

3
v’

Maria

Ayesha

@ welcome to join.
1!!! j;:‘
L

Isabella John
I'm actually planning

’ Klaus
e on attending Isabella

Wolfgang Rodriguez's Valentine's
I heard you're Day party as well, so
maybe we could talk

planning a Valentine's X
Day party at Hobbs moze::thent
Cafe. That sounds like
a great event! Latoya

Tom @

Abigail

Figure 9: The diffusion path for Isabella Rodriguez’s Valentine’s Day party invitation involved a total of 12 agents, aside from
Isabella, who heard about the party at Hobbs Cafe by the end of the simulation.
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&y CRSEC : Architecture

CRSEC: Normative Architecture for Generative Agent Societies

N e N Co B

i ') ®
|@Creatlon & Representatlonl Norm identification L__:>: u N Immediate _,‘\ ¥ (s) Compliance
from observation : E 8 ":/ evaluation h\I/ 5l; in plans
) e 8| | BLe m
[ s Initial Personal ] 18] BT @ —
Norm Database ' ! } Q! Database  Plan
i e T Jt?>‘ = e A e Norm identification | || g | | & Nosmoking  Smoke in
1 0= ! e indoors  designated are:
Agent i if from chats as |1 S| '8 T
Description ) Y. : receiver % | Long-tarm TZ; = |
i || + EJ\>[ S i synthesis g ngke _)Acll::‘n |
' | 1 st ) !
E’ EI'# Conflict detection & | | £ |: g A ;
) influencing others E = B o Compliance ;
: via chats as sender | L ! ! ) in actions ;

A social norm emerges if the standard of behavior defined by that norm has been widely accepted and adhere to in the society

Figure 1: CRSEC: our architecture for the emergence of social norms in generative agent societies. Initially,
by the Creation & Representation module, norm entrepreneurs create their personal norms and store them into
their databases. By the Spreading module, some agents proactively influence others to adopt their personal
norms through initiating communication with others, while others can identify those norms from their chats and
observations. The identified norms then undergo an immediate evaluation in the Evaluation module. The Com-
pliance module enables agents to generate plans and actions, with the norms bearing in mind. The normative
actions, in turn, can influence other agents’ observations and thus reinforce the spreading of norms. In addition,
from time to time, agents perform long-term synthesis to keep their personal norms compact and concise.
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(a)

~C : Scenarlo

y Created norms: { ...“type”: “injunctive

» “content”: “Smoking is strictly prohibited indoors.”,"utility": 100}

[ 1. carlos Gomez & Tamara Rodriguez | —{ 2. carlos Gomez & Abigail Chen | "] Spreading { 4. Carlos G & Sam M ]
NS I noticed that you are
... It's ... harmful for pregnant Y C li ... | wanted to let you know that
Tamara Rodri oo : ompliance = : 4
1::::\::-:;;::: individuals like me. Can you ?moru?gtnlndoorshsg?tolzng d - promotmg. smoklng.at
S please extinguish your cigarette ... ? 5 s ) PIOIRIN 3. Carlos plans & actions the cafe might be against Carlos Gomez
= inside the cafe ... Plan: respect ... and no- the smoking policy here. [ (aseasonedsmoker)

(...puts out his cigarette) |
apologize, | didn't know smoking
wasn't allowed here. ... I'll step
outside to finish my cigarette...

E
Normative info evaluated and Carlos Gomez
stored as a personal norm. (a seasoned smoker))
(b) ________________5_____________________5_______________@________________B____________.
o | [ | " Y
R: 5 S 3 2
1= [ § o

(...extinguishes his
cigarette) ... You're right,
smoking inside is

against the rules ...

smoking policy in the café.
Action: ... smoke ina
designated smoking

| || area outside. make sure to do so.

9:17 am ! !

{..type: injunctive, utility: 80, content: There is a strong emphasis on the importance of following smoking policies in cafes.}

| haven‘t checked about it... |
don't want to go against
the smoking policy ... | will

Carlos Gomez

Sam Moore
(a seasoned smoker)|

(a seasoned smoker)

—T
i : TR: (D8R

CG and TR were talking about the
norm “No smoking indoors”.

CG and AC were talking about the
norm “No smoking indoors”.

CG was smoking in the Hobbs Café CG and SM were talking about the

CG was smoking outside i S i
norm “No smoking indoors”.
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Creation & Representation P < CreateNorm(G)

2rompts

TASK: generate 5 norms in a Café based on the AGENT DESCRIPTION, NORM DEFINITION,
EXAMPLE, and ATTENTION
AGENT DESCRIPTION: < agent description >
DESIRED FORMAT: JSON
"norm_i":{
"ID":i,
"type": "a"
"content": "description”,
"utility": score,
"activation_state": true,
"validity_state": true}
NORM DEFINITION: Social norms are standards of acceptable behaviors by groups.
EXAMPLE:
"norm_1":{
"ID":1,
"type": "injunctive",
"content": "Everyone is not allowed to smoke indoors.",
"utility": 100,
"activation_state": true,
"validity_state": true}
ATTENTION: Do not output anything else except for the content in JSON.

..., DESIRED FORMAT,

Spreading: Sender Vcons1ict € {T,F} < DetectConflict(Os, Ps) Viawx € {T,F} + DecideToTalk(Gs)

TASK: This is a two-stage task. Let's think step by step.

STAGE 1: detect whether there is a certain conflict between OBSERVATION and QUALIFIED PERSONAL NORMS. Answer
ONLY in "yes" or "no” ...... If the first stage output is 'yes,' then proceed to STAGE 2.

STAGE 2: determine whether to have a conversation about the conflict based on AGENT DESCRIPTION.

If you are an entrepreneur, then you SHOULD start a conversation. Whether to initiate a conversation still depends on you.

If you are an ordinary agent, considering AGENT DESCRIPTION, ##decide## whether to have a conversation about the conflict
and provide the FINAL OUTPUT.

OBSERVATION: <observation>
QUALIFIED PERSONAL NORMS: <qualified personal norms>
AGENT DESCRIPTION: <agent description>

ATTENTION: If OBSERVATION is '<name> is idle', it represents the individual's initial state with no conflict ......

Compliance: Action L,ction < GenerateNormativeActions(l;, P, G)

TASK: Considering the CURRENT PLAN, AGENT DESCRIPTION, and QUALIFIED PERSONAL NORMS, describe actions
in 5 min increments. ......

Evaluation: Long-term Synthesis

{(Q.,k)} + ClassifySpecificNorms(P)

EXAMPLE: AGENT DESCRIPTION: ...... Kelly always wanted to be a teacher, and now she teaches kindergarten. During the

week, ...... Currently: Kelly is a teacher during the school year. She is currently having lunch at the Hobbs Cafe. Daily plan

TASK: Categorize QUALIFIED PERSONAL NORMS based on the content and assign a theme to each category and try to refrain from
categorizing into single norms as much as possible. A category should only contain one theme, should NOT contain two or more topics. DO NOT
classify too roughly (E.g. Public Behavior, Cafe Etiquette Related, cafe-environment-related).

EXAMPLE: QUALIFIED PERSONAL NORMS: 1. No one is allowed to take photos in public restrooms. 2. Keep personal belongings secure and
within reach. 3. People should be considerate of others in public spaces. 4. People offer support to each other. 5. People offer support to each other
indoors. OUTPUT: [Privacy-related] 1. No one is allowed to take photos in public restrooms. [Property Security Related] 2. Keep personal
belongings secure and within reach. [Helping Others Related] 3. People should be considerate of others in public spaces. 4. People offer support to
each other. 5. People offer support to each other indoors.

QUALIFIED PERSONAL NORMS: <qualified personal norms>

OUTPUT:

requirement: Kelly is planning to teach during the morning and work at the Hobbs Cafe at noon. ...... QUALIFIED PERSONAL
NORM: (1) No smoking indoors...... CURRENT PLAN: Today is Saturday, May 10. ...... From 12:00 pm to 1:00 pm, Kelly
plans to have lunch and take a break. ...... OUTPUT: 1. Kelly is deciding on her order at the Hobbs Cafe. (duration in minutes: 5,
minutes left: 55) ......

QUALIFIED PERSONAL NORMS: < qualified personal norms >

CURRENT PLAN: <current plan>

AGENT DESCRIPTION: < agent description >

Considering compliance with existing qualified personal norms, in 5 min increments, list the subtasks <agent name> does when <

agent first name > is < current action> from <current time range > (total duration in minutes < current action duration in min>)
OUTPUT:

Emergence of Social Norms in Large Language Model-based Agent Society
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CRSEC : Scenario

(b)

TG was talking about the norm “Be quiet in public” TG was reading a book while listening to music through headphones

=

JM was singing outside
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Questionnaire

Welcome to participate in a role-playing activity! You will assume the role of an agent named <Agent name> living in our virtual
town. Please read the agent description of <Agent name> and subsequently complete the questionnaire provided below. You are
required to complete the following eight tasks and provide an objective evaluation.

AGENT NAME: <Agent name>

AGENT DESCRIPTION: <Agent description>

Please use the following grading scale to evaluate each task. Assign the appropriate score to each task based on your level of agreement

or disagreement. Thank you for your participation!

7-strongly agree | 6-agree | S5-somewhat agree | 4-neutral | 3-somewhat disagree | 2-disagree | 1-strongly disagree

TASK 1: (CREATION) This task has three questions. Please assign a score according to all three questions.

Q1: Do you agree with the norm utility score given by the agent? Rate the importance of current description from 1 to 100, where
| represents...

Q2: Do you agree that the norm is consistent with the agent description?

Q3: Do you agree with the norm type classified by the agent? (descriptive norm OR injunctive norm) (1) descriptive norm: ... (2)
mjunctive norm: ...

NORMS: <Norm related data>

TASK 2: (Spreading, Sender) This task has two questions. Please assign a separate score to each question.

Q1: Do you agree with the agent's assessment that the observation conflicts (or does not conflict) with its personal norms?
PERSONAL NORMS: <Agent’s Personal Norms>
OBSERVATION: <Agent’s Observation>
DETECT CONFLICTS: <yes/no>
Q2: If there exists a conflict, based on the CRITERIA below, do you agree with the agent's decision to talk (or not)?
CRITERIA: (1) entrepreneur: ... (2) citizen: ...
IDENTITY: <entrepreneur/citizen>
INNATE: <Agent’s innate>
DECIDE TO TALK: <yes/no>

TASK 3: (Spreading, Receiver) This task has two questions. Please assign a separate score to each question.

Q1: Do you agree that this conversation contains normative information? Please rate its relevance accordingly.
CONVERSATION: <Conversation data>

Q2: Do you agree that the conversation can be summarized into the related norm based on the principles below?
PRINCIPLES: Social norms are: 1.Social interactions and sharing among group members; ...
CONVERSATION: <Conversation data>
RELATED NORM: <Related norm>

Emergence of Social Norms in Large Language Model-based Agent Society
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