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ABSTRACT

In this study, we assess the performance of Generative Al tools, such as ChatGPT, in feature labeling of unstructured image
data. Our experiment, a comparative analysis between human coders and Al in identifying image features, reveals that Al-
generated responses exhibit lower similarity scores, particularly in subjective feature identification, compared to human
assessments. The results highlight a significant limitation in current Generative Al capabilities, emphasizing the need for further
development and caution in tasks requiring nuanced interpretation. This research contributes to the Information Systems field
by providing critical insights into the efficacy of Generative Al tools in processing unstructured data and guiding the prudent
application and development of Al in feature extraction.
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INTRODUCTION

Recent years have witnessed a substantial surge in the growth and popularity of Generative Al tools, such as ChatGPT.
Particularly notable is their capacity to comprehend inputs in a human-like manner and convert this information into practical
instructions (Hariri, 2023). Numerous studies have explored the application and reliability of Generative Al tools across various
domains, including but not limited to public health, global warming, programming, and nucleic acid research (e.g., Biswas,
2023; Surameery & Shakor, 2023; Chatterjee et al., 2023). While some studies reveal promising results, others raise significant
concerns (e.g., Mohammad, 2023; Sallam, 2023; Chowdhury, 2023; Johnson et al., 2023; Zhu, 2023).

In the realm of the Internet of Things (10T), users continually generate multimodal data, including images. As such, the business
sector can no longer depend solely on structured data. There is a growing need to annotate, analyze, and utilize information
extracted from unstructured data sources like images to enhance business outcomes. Image data is increasingly vital in various
sectors, including digital marketing, online sales, social networking, medicine, security, consumer insight, and attraction (e.g.,
Ivasic-Kos, 2022; Cankul et al., 2022). Image mining and analysis can significantly augment business process management by
extracting valuable insights potentially absent in structured data (Schmidt et al., 2016). Manual analysis, particularly for small
businesses, could be more practical given the sheer volume of image data produced daily.

This study posits that leveraging Generative Al tools like ChatGPT for feature extraction could simplify the analysis of such
data. No existing studies provide insights into this aspect, particularly regarding the nature of features that a model needs to
identify. Thus, we conducted an experiment comparing the performance of human coders and a Generative Al tool (i.e.,
ChatGPT) in feature identification. Our findings reveal i) a significant disparity in the feature identification abilities between
human coders and the Generative Al tool and ii) a relatively higher similarity score for objective features compared to subjective
ones. Here, 'objective features' are quantifiable, as opposed to 'subjective features,’ which depend on individual assessments or
perceptions (Castelo et al., 2019).

This study contributes to the Information Systems (IS) field in several ways. Firstly, it is among the first to experiment with
feature extraction from image data, comparing the efficacy of a Generative Al model with that of human coders. Secondly, it
questions the indiscriminate reliance on Generative Al tools like ChatGPT for extracting features from unstructured data such
as images. Lastly, our findings underscore the need for caution when employing these tools for tasks involving subjective
judgment.
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METHODOLOGY
Data Collection

Our data collection process commenced with an experimental survey, administered via Qualtrics, targeting student samples. In
this ongoing research, our initial objective was to gather data on 50 images of Airbnb hosts. We ensured anonymity in the
survey and incentivized participation by offering students ten bonus points upon completion. We communicated that opting
out of the survey would have no adverse consequences.

Participants were randomly divided into two groups—subjective and objective—with each student evaluating a single image,
randomly assigned by the survey tool. The objective group was tasked with identifying eleven distinct objective features,
whereas the subjective group focused on eight features (Appendix A). The lesser number of subjective features identified is
attributable to the inherently constrained scope of subjective elements recognizable by both human participants and Generative
Al tools.

Upon reviewing the initial survey details, each participant made an informed decision to proceed with or exit the survey. One
participant chose not to continue post-consent, and three others discontinued midway, resulting in forty-six valid responses.
Additionally, six responses were excluded due to the absence of image number references, a decision to enhance our findings'
confidence and integrity. Consequently, our final data set comprised forty images.

In the second phase, we sought to gather corresponding data on the same set of images using a Generative Al tool. We selected
ChatGPT (version 4) for its capability to custom-build GPT models tailored to specific tasks. Two distinct GPT models were
developed: one for identifying subjective features and another for objective features. To ensure consistency with human
responses, we equipped the GPTs with identical questionnaires and response options. We conducted rigorous preliminary
testing of these GPTs to verify their accuracy in generating the intended responses.

Data Processing

We structured our analysis around two distinct datasets: one for subjective features and the other for objective features. We
developed a Python program to facilitate this analysis, leveraging the Pandas and NumPy libraries. This program incorporated
custom functions for data preprocessing, such as normalization, to mitigate any discrepancies arising from textual variations,
like differences in case sensitivity. In our human-annotated dataset, we took particular care in cases where two respondents
evaluated the same image. Our research team meticulously reviewed these responses to ensure consistency. In divergent
responses, a detailed manual review of the image was conducted, and the response most accurately reflecting the image's
features was retained.

Upon completing the preprocessing stage, our custom function initiated a matching process based on ‘image_id," a unique
identifier assigned to each image. This process enabled us to compute the similarity score for each image. The overall similarity
score for each dataset was then determined by summing the individual similarity scores of all unique images and dividing this
total by the number of images in the dataset.

Result

The table below shows the result for both datasets including their similarity scores. In summary,

Objective Subjective
Number of valid 17 23
participants
Number of images 17 23
Number of features 11 8
Similarity score 68.8% 39.7%

Table 1. Similarity Analysis Result

for objective features, we received a 68.8% similarity score, while for subjective features, the similarity score was 39.7%.
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DISCUSSION
Implications of Findings

This study has several theoretical and practical implications. First, the study contributes to our current knowledge of artificial
intelligence in interpreting unstructured data. It challenges the predominant assumption that Al can match human performance
or can outperform them in all forms of data analysis. The lower similarity score we received highlights the importance of a
careful consideration and model refinement, especially in subjective feature identification. Second, the research underscores a
fundamental limitation of Generative Al tools- difficulty in tasks that require nuanced interpretation. This further helps us
refine the boundary conditions under which Al tools operate effectively. Finally, by offering a comparative analysis framework,
we offer a methodological basis for future research.

Practically, our study has several important implications. First, our findings of similarity score analysis suggest that businesses
and organizations should exercise high caution when implementing and accepting Al tools, especially where subjective
judgement and interpretation is necessary. Second, for Al developers and researchers, we offer and differentiate areas where
Generative Al tools need further improvement and attention. This could help steer research and development effort towards
understanding Al’s understanding and data processing to improve Generative Al’s human like subjective assessment. Finally,
it emphasizes the importance of transparency in AI’s limitation in data processing, guiding towards a higher ethical
consideration. This further help educators develop course materials and teach Al while emphasizing a realistic understanding
of Generative Al’s capabilities and limitations.

Limitations and Future Research Directions

Study Limitations: Our study, while insightful, has limitations. The focus on a specific Generative Al tool and a limited data
set of 40 Airbnb host images may affect the generalizability of our results. Additionally, though methodologically sound, the
division into subjective and objective groups might need to be more balanced with the complex nature of feature identification.

Future Research: Future studies could expand our work by exploring a broader range of Al tools and incorporating more
extensive, diverse datasets. Further investigation into the nuanced differences between subjective and objective feature
identification by Al tools could also provide deeper insights. Moreover, longitudinal studies examining the evolution of Al
capabilities over time would be valuable in understanding the progress and potential of Al in unstructured data analysis.

Hence, we plan to collect more participant data using established survey distribution platforms like Upwork, and Prolific in the
future. Moreover, once we have a larger data set with annotated features, we plan to connect this data back to our original data
to identify any possible effects that those features have on a host’s business.

Conclusion

This study embarked on a pivotal exploration to evaluate the efficacy of Generative Al tools, such as ChatGPT, in processing
unstructured data, specifically focusing on feature labeling in image data. Our comprehensive experiment revealed a significant
insight: the responses generated by these Al tools exhibit a lower similarity score compared to human assessments, particularly
in subjective feature identification. These findings bear profound implications for the field of Al. They underscore a critical
limitation in current Generative Al capabilities, especially in tasks requiring nuanced, subjective interpretation. This revelation
is crucial for Al researchers, highlighting a pivotal area for further development and refinement within Al models. For
practitioners, this study serves as a cautionary note on the reliability of Al tools in specific contexts, emphasizing the need for
supplementary human oversight and verification in tasks involving subjective judgment.

Our research contributes significantly to the ongoing discourse in Al and data processing, offering valuable insights that can
guide future advancements and applications in unstructured data analysis.
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Objective Features

Subjective Features

Estimate the Gender of the person in the
photo (options: female, male, female, and
male, other)

Estimate the age group of the person in the
photo

Describe the hairstyle of the person in the
photo (options: long, short, medium, other)

What emotion(s) can you identify in the
person's expression?

Is the photo of a family/couple, or a single
individual? (options: family, couple, single
individual)

Describe the attire and grooming of the person
in the photo by selecting and answering each
option. - What type of clothing the person(s) is
wearing? (options: casual, professional)

Which direction is the person's head
facing? (options: forward, left, right)

How is the space used in the photo? Is there a
lot of white space or is it full of objects?
(options: full, lots of white space)

Is the person looking straight at the camera
or at an angle? (options: straight, at an
angle)

Assess the color and contrast of the photo.
Options: (low/normal/high contrast)

What is the pose and posture of the person
in the photo? (options: standing, sitting,
other)

Rate the clarity and resolution of the photo.
(options: very clear, clear, average, poor, very
poor)

Does the photo appear balanced or wider
than deeper or deeper than wider (wider
means closer to the camera, deeper means
far from the camera? (options: proportional,
disproportional)

Is the photo well-lit or poorly lit? (options:
well-lit, poorly lit)

Describe the context and setting of the
photo. (options: indoor, outdoor urban,
outdoor rural, other)

Does the photo appear to have filters or editing
applied, or does it look raw and unedited?
(options: raw and unedited, editing applied)

Avre there other people in the photo apart
from the main subject? (options: yes, no)

Avre there any significant objects in the
photo, like animals (dogs, horses) or items?
(options: yes, no)

What is the race/ethnicity of the
person/persons?

Table Al: Objective and Subjective Features Used for Analysis
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