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Artificial muses: Generative Artificial Intelligence Chatbots Have Risen to Pants I | Ball I
Human-Level Creativity 4

Institute, Beriin, D of University of Essex, Colchester, United
Kingdom, ‘Comespondence: jennifer_ haase @hu-berfin.de’

..
Jennifer Haase'” and Paul H. P. Hanel” 3 .
"Department of Computer Science, Humboldt University, Berdin, Germany, *Weizenbaum .
>
L

RAIERLLS

Abstract:

A widespread view is that Artificial Inelligence cannot ba creative. We tested this assumption by
comparing human-generated ideas with those by six Antificial
(GAI) chatbots: alpa ai, Copy.ai, ChatGPT (versions 3 and 4), Studio ai, and YouChat. Humans
and a trained Al the quality and quantity of ideas. We found
no qualitative difference between Al and human-generaled creativity, although there are

Tire I | Fork I

differances in how ideas are generated. Interestingly, 9.4% of humans were more creative than
tha most creative GAl, GPT-4. Our findings suggest that GAls are valuable assistants in the
craative process. Conlinued research and development of GAI in creative tasks is crucial to fully
understand this technology's potential benafits and drawbacks in shaping the future of creativity.
Finally, we discuss the question of whether GAls are capable of being “truly” creative.

g

Creativity, Al Arnificial

1. Main Tooth

Adificial Intelligence has proven 1o be better in many areas, such as chess or GO, than humans'.
Some people believe creativity is one of the ‘last resorts’ in which humans are better than AI'2,
However, recent artificial (GAI) have argued that their software

is also creative. We put this claim to the test by comparing whether humans are (still) more
creative than six GAls, and let both humans and Al be the judge of this.

Originality (Human rated) with 95%-Cls
[+ w
Siea
* s
. #0
Sy

> X

* Acknowledgements. We thank Saba Abdul Wahid Mahmood, Diane Adebayo, Camila | Botiger Garcia- 11
Godes, Francelens James, Henrik Kirchmann, and Margaret L. Ludwig for help with rating the responses

Yo orpetlly Mt Human GAI

% =X Haase, J., & Hanel, P. H. (2023). Artificial muses: Generative artificial intelligence chatbots have risen to human-level creativity.

Journal of Creativity, 33(3), 100066.

SHHE, E, /2, MIT, BAE 718 TE(BCG) H72IQ| A2 AL [ 8|9 Zutet A=,

ditg o2 AIZE st YoM 5] FEHRIXY, Al9] s3HE FoME Yo AEE BF

dirgol gH3| ot Tty s L

- 0] S720ll= BCGOIM 2Fok= 7008 0lfe| ZHEHEI HOU=D, 2LEAI GPT-49| =35 22
HEEE= AIS AIESHA| §i2 HEBESCH ET 12% O B2 2Ys 2h=ot, 25% O &2 2HYs
e, 2= FHEE 40% H @42

- 5[ ofofe] ZIEEE F0i|M 17+ 43% S7I5104 71y 2 2ts B3, et O|¢e| ZEEE=
1792 0|8 E UL, Al MIcHel JZre oM = 2Yel B9 AEEES] itz 19% &

14



2024 AUG Vol.122 |

7 R

Al AlEhe] T

E|

d8Y

hife 2o

O] LIEf

54

¢J_9_|E7-6

t=fot=

.
[

be - AHEE g0l K& 7hsth §8E 01E0

o,

7

A
L_'l_l-T'__

He|Of0F SiH,

k=]
—

HAugmentation)2.2 ™

ofi

o, OIZ /9

=
—

LHOF S

SFX| = Al

2

H1E82 =5 tiATt

H

2oz J|C

Ofl A Al

E7] M=

i

o
O
—

- Ofz{et Mz kol &

o, 7HE 7|

Ficto| st

Chet

of

F

[eZ1=1
—o

0| 278

D
<+

il

K

2k

=Chet

15



TREN D 1|

L HEA KoM o] HE e SRet

<]
SE

A

_[H

o, AIS £EdHM

FO|C|Of 7} 2 AHE[0{OF ef

HERION CHEE MR

=)
—

Al

S ME7|Y Y2 BXZE

tet 7|19 2f C-Level

.{

(ZF2IX}) CHACl Al2F TIX]

[Eu 22]

L7 AT

O] 548F
PAIARI?" 07| = ADIEHER| UISHSf 243

=

-EHe

Hy I

AHA
Sl

OFA|OFAAI(2024.4.6.), “AI7t

224t o]

=)

=l
=
[

L=
[=)

CHSH|9F(2022.9.14.), “B = 2HO| X}
CH2M|2H2024.2.28.), Al 2RO 2 Xt

AIAFE

2l

A gpol

-

]

[AIZ} HH = 28 2to|=T

N =
(=]
__rl.

Al ST
Xt

x|
o

0jZ0|2=0](202.6.9.), A4A

Y& X|(2022.06.02.), A
OHYAX((2022.8.11.),

OF C|X|Y EAATHO|M K|St

4

el

&:

o

SAZ(2016.08.12.),
ASINAE](2017.12.28.), ELE T3% -+

OB A(2022.9.17.), A2k 29
MNedH(2022.8.18.), “dgd Al

AbAM
(=N

)

xto| g
o [}

FHAE| ‘ADIEZ

AbA
(=)

*x
(il

‘I

ol
—

=

2AR2] of o] A2HO| L (H]H| Z47|9)

T

MHUEH(2021.11.11.), MZERC| DJ2H, HIO[E] 7| Eh FrH|E HMElA =01 A & Ktotof

ZAT7|U5A(2022.9.26), [AHA ADERE = X|

£(2017.6.12.),
0|Y2](2023.3.23.), F7|0t A0}

A
[ePAS =

16

t7]4] o= XIgol “F7oF -

<]
i

A
i)

4

(2022.9.17.), H|
FAEH|(2023.10.23.), [

A
)

A

HIT =
EBN



2024 AUG Vol.122 KN

(312l 2]
Brynjolfsson, E., Li, D., & Raymond, L. R. (2023), Generative Al at work (No. w31161). National Bureau of Economic Research.

Brynjolfsson, E., Mitchell, T., & Rock, D. (2018, May), What can machines learn and what does it mean for occupations and
the economy?, In AEA papers and proceedings (Vol. 108, pp. 43-47), 2014 Broadway, Suite 305, Nashville, TN 37203: American
Economic Association.

Brynjolfsson, E., Rock, D., & Syverson, C. (2021), The productivity J-curve: How intangibles complement general purpose
technologies. American Economic Journal: Macroeconomics, 13(1), 333-372.

Haase, J., & Hanel, P. H. (2023), Artificial muses: Generative artificial intelligence chatbots have risen to human-level creativity,
Journal of Creativity, 33(3), 100066.

Lee, Y. S., Kim, T., Choi, S., & Kim, W. (2022), When does Al pay off? Al-adoption intensity, complementary investments, and
R&D strategy, Technovation, 118, 102590.

Noy, S., & Zhang, W. (2023), Experimental evidence on the productivity effects of generative artificial intelligence. Science,
381(6654), 187-192.

Yang, C. H. (2022), How artificial intelligence technology affects productivity and employment: firm-level evidence from
Taiwan, Research Policy, 51(6), 104536.

Zhai, S., & Liu, Z. (2023), Artificial intelligence technology innovation and firm productivity: evidence from China, Finance
Research Letters, 58, 104437.

17



