Appendix
A. Prompt formulation 
Prompt engineering plays an important role in instruction-tuned large language models by guiding the model to perform a specific task through carefully designed natural language instructions (Liu et al., 2023). In this study, a structured prompt was designed to perform binary thought polarity classification, where each input thought-related sentiment was classified as either positive or negative. Figure A.1 illustrates the system instruction used for the Llama-2 classifier.
The prompt formulation consisted of the following components:
System Message Construction: The system message explicitly defined the classification task and constrained the model to predict only one of two predefined labels, “positive” or “negative”. It instructed the model not to provide explanations or additional text and clarified that the examples included in the prompt served only as guidance for the classification task. 
 
Input Formatting: Thoughts to be classified were enclosed by triple backticks (```) to ensure the language model could accurately identify the text for analysis. This formatting helped eliminate ambiguity and improve classification consistency.
 
Output Requirements: Unlike generative tasks, the model was instructed to return only a single label word (positive or negative) without any explanation, justification, or additional formatting. Restricting the output to a single token ensured deterministic and machine-readable predictions for subsequent evaluation. 
 
The user prompt contained the input thought together with a small set of few-shot demonstrations selected from the training portion of each cross-validation fold. These demonstrations illustrated representative positive and negative thought examples while preventing information leakage from the validation data. During inference, the model classified each thought independently by selecting only one of the predefined labels. 
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Figure A.1 System instruction prompt used for Llama-2-based thought polarity classification. The prompt constrains the model to output only one of two predefined labels (“positive” or “negative”), ensuring deterministic and consistent binary predictions. 

B. Few-shot Prompting 
Few-shot prompting enables large language models to perform classification tasks by providing a small number of labelled examples within the prompt before the target input (Brown et al., 2020; Lu et al., 2022; Zhao et al., 2021). Rather than updating the model parameters, the demonstrations provide in-context guidance that helps the model infer the desired decision boundary.
In this study, balanced few-shot examples were dynamically constructed from the training partition of each fold during stratified five-fold cross-validation. Specifically, three positive and three negative thought examples were randomly selected from the corresponding training fold and inserted into the prompt before the evaluation sample. Because the few-shot examples were drawn exclusively from the training data of each fold, no validation samples were exposed during prompt construction, thereby avoiding information leakage.
The few-shot examples represented thought-related texts with positive and negative sentiment polarity, while maintaining a balanced context for binary classification. Figures B.1 and B.2 present examples of the positive and negative polarity demonstrations used within the prompts.
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Figure B.1 Few-shot examples of positive thought

[image: ]
Figure B.2 Few-shot examples of negative thought
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C. Expert Validation of Dataset Labels
To evaluate the reliability of the automatically generated sentiment labels, a stratified random sample of 500 statements (250 positive and 250 negative) was independently reviewed by two psychology experts. Rather than assigning new sentiment labels, the experts rated how well the assigned label reflected the semantic meaning of each statement using a five-point Likert scale. For positive statements, the scale was defined as: 5 = Strongly Positive, 4 = Positive, 3 = Neutral, 2 = Slightly Positive, and 1 = Not Positive. For negative statements, the corresponding scale was: 5 = Strongly Negative, 4 = Negative, 3 = Neutral, 2 = Slightly Negative, and 1 = Not Negative. Ratings of 4–5 were considered agreement with the assigned label, whereas 1–3 indicated no clear agreement.
The distribution of expert ratings is presented in Table C.1. Overall, the majority of statements received ratings of 4 or 5 from both experts, indicating good agreement with the VADER-assisted labels and supporting the suitability of the dataset for computational thought classification. Table C.1 provided the detailed rating frequencies for each sentiment class.
Table C.1 Expert validation results 
	Statement Type
	Validator
	Rating 1
	Rating 2
	Rating 3
	Rating 4
	Rating 5
	Ratings 4–5

	Negative
	Expert 1
	3 (1.2%)
	5 (2.0%)
	40 (16.0%)
	37 (14.8%)
	165 (66.0%)
	202 (80.8%)

	Positive
	Expert 1
	1 (0.4%)
	6 (2.4%)
	32 (12.8%)
	51 (20.4%)
	160 (64.0%)
	211 (84.4%)

	Negative
	Expert 2
	21 (8.4%)
	25 (10.0%)
	29 (11.6%)
	89 (35.6%)
	86 (34.4%)
	175 (70.0%)

	Positive
	Expert 2
	27 (10.8%)
	30 (12.0%)
	31 (12.4%)
	80 (32.0%)
	82 (32.8%)
	162 (64.8%)
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system_message = """[INST]<<SYS>>Classify the human thinking based on the input
into the following label

-negative

-positive

Thought will be delimited by triple backticks in the input.
Answer only 'positive’' or 'negative’

Instructions:

1. Classify the input only as: 'positive' or 'negative'.
2. Do not provide explanations.

3. Return only the label word.

Some examples of expected output are provided below as guidance.<</SYS>>[/INST]

prompt_template =
[INST] " {input_data} "~ [/INST]
{output}
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Thought Label
49150 Justa pic of my adorable cat 1
14590  Ideal chair seat height to kitchen counter rat, 1

66721 Today is going to be a great day! 1
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Thought  Label
77622 S0 bought the repress of if you leave on the... 0
41399 Food sanitation company accused of employing a. 0

85162 Poll: Americans support q

k diplomatic end t. 0




