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ABSTRACT: METHODS:

Artificial intelligence (Al) is rapidly transforming many areas
of medicine, yet its relevance to expressive and
psychoanalytic psychotherapies remains limited. Unlike
protocol-driven interventions, psychoanalytic treatment
depends on tacit, experiential knowledge cultivated and
transmitted over years of training and supervision. Owing to

Python was used to illustrate key mechanisms underlying large language models. A toy transformer was developed to demonstrate self-attention using the analyst’s exact words, with heatmaps visualizing
how the model probabilistically selects subsequent words. Additional analyses were conducted in Google Colab, including the construction of a decision tree model. We also utilized Generative Pre-trained
Transformer 2 (GPT-2) to generate attention heatmaps from a pretrained model. Finally, custom Python code prompted GPT-2 to generate 100 psychoanalytic questions based on the case report, which were
then compared with clinically plausible therapist statements related to themes of trauma, fulfillment, and shame.

RESULTS:

ethical, conceptual, and epistemological concerns,
experienced psychoanalytically trained clinicians are often
less inclined to engage with Al, thus, core psychoanalytic

For simplicity in illustrating how tokenized prediction works, we generated a token prediction tree for the sequence of words from the question that the psychoanalytic supervisor suggested the resident ask

during supervision.
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INTRODUCTION:

to (the attended tokens). The color intensity indicates the relative attention weight assigned to each

token, with brighter colors reflecting stronger contextual influence. Because GPT-2 generates text
sequentially, tokens can attend only to words that appear earlier in the sentence, producing the
triangular structure seen in the heatmap. The pattern of attention illustrates how the model integrates
contextual information from multiple prior tokens to inform its representation of the current word. In this
way, the transformer constructs coherent language by dynamically weighting relationships between
tokens through attention mechanisms rather than through symbolic or interpretive understanding.

Artificial intelligence (Al) is increasingly influencing medical practice, yet
its role in psychoanalytic and expressive psychotherapies remains
uncertain. Unlike structured treatments, psychoanalytic work relies on
tacit knowledge developed through years of training and supervision,
including relational attunement, ethical judgment, and sensitivity to
timing—skills that are difficult to formalize or replicate through
computational models. Although Al can generate responses that appear
empathic or insightful, these outputs reflect statistical associations

Attended Token

Toy transformer demonstration of token-by-token language prediction. Each token is
embedded, given a positional representation, and processed through masked self-attention
so it can attend only to prior tokens. The model is trained to minimize next-token prediction
error and, in this simplified example, effectively memorizes a single sentence after ~450
training iterations. The purpose is illustrative: to show how transformers generate text
sequentially, without implying symbolic understanding. Transformer attention heatmap
showing how each token attends to earlier tokens in the sequence during masked self-
attention, illustrating context-dependent token prediction.

CONCLUSIONS:

GPT-2 rarely generates psychoanalytic language because itis trained largely on general internet text,

rather than subjective experience or unconscious processes.
Interactions with Al may also evoke familiar psychoanalytic dynamics,
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where classical psychoanalytic discourse is uncommon. Consequently, the model tends to produce
broad mental-health language (e.g., trauma, depression, therapy) rather than deeper analytic
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Next-token probabilities from GPT-2 following the clinical vignette prompt, illustrating how tokens related
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to the psychoanalytic hypothesis receive low probability compared with more generic continuations.

which smaller models like GPT-2 are not well equipped to generate without specialized guidance.
However, analytic content can be increased by modifying the prompt structure—for example, asking
the model to interpret a vignette using psychoanalytic concepts or framing the task as a supervision-
style analysis—thereby encouraging responses organized around analytic reasoning rather than generic
psychological discussion.
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