Al in disguise: Al-generated ads outperform
human-made ads if they don't look like Al

Yanmgick Shuny

at the
MSI ARp Forum

Columbia [gEXJ | Harvard CarnegieMellon
bOOla %5 Busi lepper
Oded Netzer .ra S a sﬂﬁ?&ss sgﬁg‘:lss TI.ITI &

Columbia Business School




Generative Al disrupts marketing as we know it

Using generative Al in just a few functions could drive most of the technology’s
impact across potential corporate use cases.

@ Represent ~75% of total annual impact of generative A
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https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier#business-value

Al is disrupting the advertising industry

Quiz: Human or Al?

Research Questions

* Do advertising creatives generated by Al perform better than human
creatives?

* Answering the question using individual A/B tests is problematic
* Can only provide snapshots into specific application contexts
(e.g., Hartmann et al. 2024)
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Collaboration with a display advertising platform

We take a bird’s eye view and assess a real-life dataset of a leading online ad platform:
e Platform released generative Al-powered Ad Maker in July 2023

e 2M+ daily ad-level observations across various industries, accumulating 16B+ impressions and 116 M+
clicks

e Includes both human-made and Al-generated ads in quasi-experimental setting
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Research context: Gen Al Ad Manager workflow

Old world: Human-made ads New world: Al-generated ads Distribution

v @ Apotential Trump-Biden conte: X + - [m} 54
Media Library Upload & Create Stock Media Generate with Al € C 2 abcnewsgo.com/B.. Bg W 3 = 0 a
T TEXT-TO-IMAGE E IMAGE-TO-IMAGE {
T e ey = @NEWS a
From Device
*Man file sizes: Images 2.5 Mb. GIFs 5 Mb. Videos 50 Mb senior couple, 60-70 years old, standing in front of a house
T, Upload Files v Focus v Styles o Color « Lighting  Emotion ¥ @

From URL Clear All Promoted Links by Taboola
Type ad URL address. =

Motion Ads Studio

Create Motion Ads from scratch in minutes using our on-line video creator

Y create Motion Ad

® Content

ype or paste up to 10 titles, each

Make sure that titles conform

40% off hearing aids today

GenAl Ad Maker: A New Way to Create High-Quality Ads Effortlessly B .- B

Source: Taboola (2023)
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https://help.taboola.com/hc/en-us/articles/15505739943063-Taboola-s-Generative-AI-for-Ads

Model-free evidence suggests outperformance of Al-
generated images versus human-made ones
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Schema of our quasi-experiment design of

ads

Excluded ads

Truncated ad-day observations Exemplary image

Campaign 1
QEI

<
£
2 start truncation date
< QEII
;:5 Campaign 3
Q
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L QE IV {
S
< L

Time

>

Notes. Dashed bars indicate ad-day observations excluded because of right truncation; gray bars indicate
ads excluded as only a single ad, or multiple ads that use purely Al-generated or human-made images; QE

indicates a quasi-experiment.

Special

Each individual “A/B test"
results from advertisers'
systematic
experimentation under
controlled conditions

Resulting sample size:
29k+ daily ad-level
observations
4,633 ads
202 advertiser




Exemplary ads from same quasi-experiments

D Human-made D Al-generated CTR

Unsold Gazebos Are Selling New Small Electric Car For Seniors New Small Electric Car For Seniors
For Nothing! Almost For Nothing! - The Price May Surprise You - The Price May Surprise You

1.65%

P B

2y > _,a v P 4 d
Seniors: $200 Bonus On Checking Seniors: $200 Bonus On Checking A Top 5 Best Laptop For Top 5 Best Laptop For
Account is Turming Heads ccount is Turing Heads Programming in 2023 Programming in 2023
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When gradually zooming into our quasi-experiments, Al-generated images

seem to perform on par with human-made ads

Previously defined

Dependent Variable:

quasi-experiments
CTR

All Advertisers with ~ Campaigns with ~ AI & human ads Rieht truncation
observations AT & human ads AT & human ads start on same day &
Model: (D) (2) (3) (4) (5)
ariables
I Al-generated image (effect-coded) 1267 15137 .0494* .0218 -.0490
- (.0530) (.0642) (.0246) (.0298) (.0272)
Al-generated caption (effect-coded) - 1184* -.1412* - 1767 -.0767 -.0748
(.0576) (.0688) (.0470) (.1122) (.1085)
Controls caption Yes Yes Yes Yes Yes
Controls description Yes Yes Yes Yes Yes
Controls image Yes Yes Yes Yes Yes
Fized-effects
Calendar date Yes Yes Yes Yes Yes
Advertiser id Yes Yes
Campaign id Yes
Quasi-experiment id Yes Yes
Fit statistics
Observations 2,218,322 190,718 40,044 40,024 29,592
Squared Correlation .0394 .0751 0694 1184 1965
Pseudo R? 9563 9561 9799 L9823 9834
BIC 60,733,901.9 9,398,541.6 834,614.2 744,608.0 515,648.4

Signif. Codes: ***: 001, **: .01, *: .05, -
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Human bias against Al and Al-generated content exists

Humans exhibit bias against algorithms and Al-generated content
(Dietvorst et al. 2015, Luo et al. 2019) and devalue Al-made art
(Horton et al. 2023)

However, humans perceive Al and human-made content on par
in terms of quality and realism (Hartmann et al. 2025) and
struggle to tell it apart (Jakesch et al. 2023)

Apart of some high-level consumer reactions (Hartmann et al. 2025),
we only have limited understanding how perceived artificiality of
Al-generated content affects real-world consumer behavior

Sources:

Dietvorst, B. J., Simmons, J. P., & Massey, C. (2015). Algorithm aversion: people erroneously avoid algorithms after seeing them err. Journal of Experimental Psychology: General, 144(1), 114.
Hartmann, J., Exner, Y., & Domdey, S. (2025). The power of generative marketing: Can generative Al create superhuman visual marketing content?, International Journal of Research in Marketing, 42 (1)
Horton Jr, C. B., White, M. W., & lyengar, S. S. (2023). Bias against Al art can enhance perceptions of human creativity. Scientific Reports, 13(1), 19001.

Jakesch, M., Hancock, J.T., & Naaman, M. (2023). Human heuristics for Al-generated language are flawed, Proc. Natl. Acad. Sci. U.S.A. 120 (11) e2208839120

Luo, X,, Tong, S., Fang, Z., & Qu, Z. (2019) Frontiers: Machines vs. Humans: The Impact of Artificial Intelligence Chatbot Disclosure on Customer Purchases. Marketing Science 38(6):937-947.
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Capturing an ad’s perceived artificiality (‘looks-like-Al’)

Is this image human-made OR Al-generated?
Select an option
definitely human-made
likely human-made
not sure
likely Al-generated
definitely Al-generated

..........



Consumer ratings (blinded) of perceived artificiality of quasi-
experimental ads

Human-made image . Al-generated image
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Model-free evidence: Al ads that do not look like Al perform
best

Perception

Human-made Al-generated

Ground truth
Human-made

Al-generated

Note: CTRs in white boxes indicate model-free ad performance by quadrant



Model-free evidence: Al ads that do not look like Al perform
best
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How consumers respond to Al-generated ads (1/2)

Dependent Variable:

CTR

All Advertisers with  Campaigns with AT & human ads Right truncation
observations Al & human ads Al & human ads start on same day
Model: (1) (2) (3) (4) (5)
Variables
Al-generated image (cffect-coded) 1312%* .1591* .0684* .0686™ .0182
(.0478) (.0651) (.0273) (.0397) (.0393)
Al-generated caption (cffect-coded) -.1099* -.1286* -.1834%** -.0688 -.0633
(.0551) (.0645) (.0444) (.1155) (.1073)
looks-like-AI (mean-centered) - 4760 4467 -.3241* -.2941 -.4880*
(-1646) (.1651) (-1391) (-2240) (-2405)
Al-gencrated image (effect-coded) x looks-like-AI (mean-centered) -.4383** -.57T72* -.3103* - 4676 - 4744
(.1434) (.1828) (.1217) (.1774) (.1786)
Controls caption Yes Yes Yes Yes Yes
Controls description Yes Yes Yes Yes Yes
Controls image Yes Yes Yes Yes Yes
Fized-effects
Calendar date Yes Yes Yes Yes Yes
Advertiser id Yes Yes
Campaign id Yes
Quasi-cxperiment id Yes Yes
Fit statistics
Observations 2,218,322 190,718 40,044 40,024 29,592
Squared Corrclation 0394 0752 0693 1188 1976
Pscudo R? 9563 9562 9780 9823 9835
BIC 60,716,442.3 9,380,317.8 831,138.2 742,102.4 512,750.9

Signif. Codes: ***: 001, **: .01, *: .05, +: .1




How consumers respond to Al-generated ads (2/2)

Human-made — Al-generated
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Assessing perceptual, structural and content-related
visual features

Feature Description Source

Perceptual
Aesthetics |
Quality 4
Realism 4

Structural
Blur 2 + 6 additional structural features:
Brightness 3 Aspect ratio
Cleariess | Depth of field (hue)
Color 3 Diagonal _do minance

Rule of thirds

Contrast 3 Shannon entropy
Kurtosis 3 Visual complexity
Sharpness 3
Symmetry 3
Warmth 3

Content
Facial area 4
Food-themed 5
Sports-themed 5
Technology-themed 5
Text displayed 5

Sources: 1 - Talebi and Milanfar (2018), 2 - Crété-Roffet et al. (2007), 3 - Zhang et al. (2022), 4 - Hartmann et al. (2024), Beichert et al.
(2024), 5 -Lin et al.|(2014), Web Appendix Figure [2|displays exemplary images for low and high feature values

TabQ0la g s TUT] Yenper



Which visual feature are prominent in Al images®?

Figure displays exemplary subset of features
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Notes. For ease of comparability within the figure, the feature values in this plot are normalized (z € [0, 1])
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Relationship of looks like Al and image features in Al

iImagery

Note: Continuous variables are z-standardized

Dependent War.:

Perceived artificia..

pred_looks_like_ai_01

AI-generated image
AIl-generated image

ATl-generated image 0.0485%=* [(0.0121)

Aesthetics 0.0243%=% (0,0047) 1.342¥=* (0.2038)
quality -0,0006 (0.0041) 0.1379 (0.1753)
Realism -0.0057 (D.0040) 0.0896 (0.1591)
Blur 0.0525 (0.0373) -5.632 (4.732)
Brightness 0.0059 (0.0052%) -0.7666=% (0,2950)
Clearness -0.0187* (0.0081) 0.9678% (0.3758)
Color 0.0257#%== (0,0051) 0.8136** (0.2721
CONTrast -0,0017 (0.0051) 1.902%=% (0,2587)
Kurtosis 0.0076 (D.0058) 1,098 (0.8253)
sharpness -0,0321 (0.0370) 3,202 (4.754)
SYMMETry 0. 0061 (0. 0047) 0.2452 (0.27699)
warmth -0.0121=*% (0.0042) -0.4295=% (0.1614)
Aspect ratio -0.0038 (0.0043) -0.3693+ (0.2093)
pepth of field 0.0117=* (0.0041) 1.088 (0.1785)
Diagonal dominance 0.0034 (0.0040) -0.467 (0.1819)
Rule of thirds -0.0051 (0.0040) 0.0810 (0.1707)
Shannon entropy -0,0422+ (0.0068) 5.626%** (1.082)
visual complexity 0. 0074+ (0. 0044 0.4662% (0.2375)
Facial area -0.0169%=* (0.0043) 0.B8117%=* [0.1690)
Food-themed 0.0231 (0.0188) 1.158 (1.104)
sports-themad -0,0052 (0.0147) 0.8930 (0.6016)
Technology-themed -0.0309=* (0.0118) 0.0330 (0.4418)
Text displayed 0.0068 (0.0132) -0.9931+ (0.5485)
Fixed-Effects:  -----—-—--————mmmo e
Advertiser id Yes Yes
Family oLs Logit
5.E. type Heteroskedastic.-rob. Heteroskedas.-rob.
Observations 1,751 1,697
Squared Cor. 0.27140 0.77223
Pseudo R2 -0. 34881 0. 73415
BIC -247.04 2,134.0

Signif. codes: @ "#=*' Q0,001 "*="

0.01 "*" 0.05 "+" 0.1 "7

B>0 <0

Humans identify Al:
More colorful images look like Al and

Al generates more colorful images

Humans can’t identify Al:

Small faces look like Al but Al
actually generates larger faces

| Harvard

Business
School
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Newer Al models still exhibit looks-like-Al heterogeneity

Gen Al Ad Maker Stable Diffusion 3 DALL-E3
Model (Jul 2023) (Feb 2024) (Aug 2023)
E Stable Diffusion 2 - Stable Diffusion 3.5 g GPT4o0
(Nov 2022) (Oct 2024) == (Mar 2025)
(a) (b) (c)

definitely
Al-generated

o L]
- °
likely H
Al-generated
not sure -
likely g
human-made 5 e
= l .
definitely |

human-made

looks-like-Al

B —

Notes. GenAlI Ad Maker is based on Stable Diffusion 2 and a proprietary platform-specific prompt specifi-
cation; model release dates are indicated in parentheses;

(a) all N = 1,751 images in our quasi-experiments,

(b) a random sample of Al-generated images (stratified by advertiser industry),

(c) images from b) regenerated with newer AT models following [Hartmann et al| (2024)s approach, see Web
Appendix [Appendix F|for an in-depth explanation of this process
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Conclusion

Summary > Implications

Real-world dataset leveraging a quasi- Use Al-generated imagery to increase online
experimental design showed, that Al images: banner ad effectiveness

o typically reach human-level performance Still: Ensure careful consideration of structural

and content-related (e.g., leverage images with

o outperform human-made images if they more facial area)

do not look like Al

e cover more image area with faces — which
makes them look less like Al

ot new readin
%as;estoday- . %

| =
|Cem=

Source: DALL-E3
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— but is it Al in disguise?

Thank you!

Oded Netzer
Columbia Business School

onetzer@gsb.columbia.edu
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It does not look like Al — but is it Al in disguise?

Thank you!

Oded Netzer
Columbia Business School

onetzer@gsb.columbia.edu
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Thank youl!
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Quality and Realism were labelled via MTurk

Please answer the questions based on the image displayed

| Question 1/2:

The visual elements of the ad are realistic
Definition of realistic”: accurately representing what is natural or real

1 2 3 4 5 6 7
o O o o o] o (o]
stongly . somowhat _"eMNET Lo hat strongly
di disagree % agree nor agree
isagree disagree  C0 e agree agree
Question 2/2:

Give a score to an image on a scale of 1-7 on its aesthetic quality where 1
is "very bad" and 7 is "excellent”

Detailed instructions (click to collapse)

We are interested in assessing the aesthetic quality of images. Give an aesthetic
score lo an image on a scale of 1-7 on how beautifulpleasing/visualy appealing
you think the image is, where 1 is "very bad" and 7 is "excellent". Here is a short
non-exhaustive guide fo judging images

Reasons for a rating closerto 7:

« looks good

« visually pleasing

* welllit

« clearly shows features

« conveys well what the scene may look like in person

Note: The score should be given on aesthetic quality of an image, regardiess of its

topic
1 2 3 4 5 6 7
o @] o o] o o} o
very bad bad nt:'f:;'e average good very good  excellent

Source: Hartmann et al. (2024)
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https://doi.org/10.1016/j.ijresmar.2024.09.002

Exemplary Al-generated images for each feature

Feature Low High Feature - High

—
7 P

Quality Skewness

Realism

f
Blur <

Brightncss

Symmetry

Warmth

Facial arca

Clearness
Color Sports-themed®
Contrast Technology-themed*

Text displayed®

% g |
Kurtosis <

Notes. Left image always shows low feature value while right column shows high feature value (c.g.. brightness for left image is

30.37 and for right image is 223.53 in mean grayscale pixcl intensity). * indicates dummy variables, where low =0 and high = 1.

Harvard Tooa
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Robustness check: Self-selection of the human-made ads

Dependent Variable: CTR
Model: (1)
Variables

Ad in quasi-experiment .1069

(.1157)
Al-generated caption -.1329
(.1697)

Controls

CPM Yes

Verbal features of caption Yes

Verbal features of description Yes

Visual features of creative Yes
Fixed effects

Advertiser Yes
Calendar date Yes
Fit statistics

Observations 117,952
Squared correlation .33407
Pseudo R? 9673
BIC 5,925.481

Hreop <. 001, p< 01 p <057 p< ]

Notes. Clustered standard errors at the quasi-experiment
level in parentheses. Continuous independent controls are
standardized and mean-centered.
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Image regeneration approach with newer models

Source image Image encoding Textual representation

Image creation Synthetic sibling

(GenAl Ad Maker) (image-to-text) as prompt (text-to-image) (Al-generated)
close up of a blue and T
»  BLIP »| white diamond on & gray —> RN

surface [..]

Source. Hartmann et al. (2024)

2, 3, and 3.5
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