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ABSTRACT

This work proposes a novel eXplainable method for PERsonality assessment by
linguistic features with In-Context Learning LLMs — X-PERICL. It allows pre-
dicting the Big Five Personality traits (PTs) by text using a hybrid feature fusion
combined with off-the-shelf Large Language Model (LLM). The aim is to im-
prove both the performance and interpretability of the Personality Assessment
(PA) models. Transformer-based deep features capture local contextual patterns,
while hand-crafted features obtained using the Linguistic Inquiry and Word Count
(LIWC) dictionary provide global and local insights into PTs reflected in text.
These explainable global and local patterns are used as prompts for LLM to gen-
erate final predictions of PTs and explanations. Experiments on the Chalearn
First Impressions v2 corpus demonstrate that the integration of hand-crafted fea-
tures with deep embeddings outperforms standalone representations, achieving
a mean accuracy (mACC) of 0.891 and a Concordance Correlation Coefficient
(CCC) of 0.333. The interpretability analysis reveals the linguistic patterns asso-
ciated with each PTs, offering insights for psychological and computational lin-
guistic research, including paralinguistics. In turn, interpretable global and local
patterns based on hybrid feature fusion used as prompts for LLM enable a relative
increase in Concordance Correlation Coefficient (CCC) to 9.6%. X-PERICL im-
proves both performance and interpretability in PA, with potential applications in
psychological profiling, employee selection, and personalized recommendations.
The codes will be available after the paper acceptance.

1 INTRODUCTION

Personality traits (PTs) are stable patterns of thoughts, feelings, and behavior that distinguish indi-
viduals. The Big Five personality model, also called OCEAN, is widely used in computer science
and psychology. It includes five PTs: Openness to experience (O), Conscientiousness (C), Ex-
troversion (E), Agreeableness (A), and Neuroticism / non-Neuroticism (N) traits, which influence
various aspects of behavior (McCrae & John, |1992)). Personality Assessment (PA) plays a key role
in understanding human behavior and finds applications in a wide range of domains, including psy-
chology (Nikcevic et al.,|2021)), education (Liu et al.,2024)), human resourcing (Thapa et al., [2024)).

Researchers use various modalities: audio, video, and text to analyze PTs, as well as bi- and multi-
modal fusion strategies that combine two or more sources of information (Escalante et al.l [2020).
The present work focuses exclusively on the text modality, as the availability and abundance of
textual data from digital platforms, such as social media, personal messages, and professional doc-
uments, make it informative for real-world applications (Panfilova & Turdakov, 2024). Importantly,
text is characterized by its verbal nature as it directly reflects an individual’s cognitive or linguistic
style, allowing traits to be analyzed by lexical and semantic content (Bounab et al., [2024)).

Traditional text-based PA methods rely on hand-crafted lexical features, such as word counts, sen-
timent, or word-category associations. Such features are often extracted from well-known psycho-
linguistic tools such as Linguistic Inquiry and Word Count (LIWC) (Pennebaker et al.,2015)). Meth-
ods based on hand-crafted features can explain which words are associated with PTs, offering in-
terpretable models to understand the relationships between linguistic patterns and PTs (Jiang et al.
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2025)). However, such methods are less reliable than methods based on deep features that capture
contextual and semantic nuances (Han et al., [2023)). Methods based on deep features, in particu-
lar those using pre-trained language models, such as Bidirectional Encoder Representations from
Transformers (BERT)-based and Word2Vec, produce rich contextual embeddings encoding syntac-
tic, semantic, and pragmatic information. They effectively capture complex linguistic patterns in
PT (Yang et al., [2021} [Wang et al.,|2025}; [Miiller & Degaetano-Ortlieb, [2025)).

To embrace both deep and hand-crafted features, temporal models, for example, Recurrent Neu-
ral Networks (RNNs), Long Short-Term Memory (LSTM), and Transformer, are commonly
used (Bounab et al., 2024; [Wang et al., [2025). These models capture sequential dependencies in
textual data and analyze how linguistic patterns unfold over time. Despite the progress achieved
in PA, current methods still rely on a single set of features, which limits the interpretability of the
model. To overcome this limitation, such interpretation methods as SHapley Addictive exPlana-
tions (SHAP), Local Interpretable Model-agnostic Explanations (LIME) or Large Language Model
(LLM) are used (Sun et al., [2024} |Wen et al., [2024; Maharjan et al., 2025; |Li et al.,[2025). However,
SHAP and LIME do not support all model architectures, while off-the-shelf Large Language Models
(LLMs) require fine-tuning. In-Context Learning (ICL) (Park et al., 2025} |Wu et al.,[2025) offers a
flexible alternative to fine-tuning for personality inference (Sandhan et al., 2025;|Handa et al.,|2025)),
though performance remains sensitive to phrasing and prompt design.

This paper aims to address these research gaps and improve the performance of PA by developing
a hybrid method based on deep feature and hand-crafted feature analysis components. To cap-
ture linguistic patterns over time, each component utilizes the Bidirectional LSTM (BiLSTM) and
Mamba (Gu & Dao, 2023) models with an attention mechanism. In addition, we present an interpre-
tation component that employs attention weights for words / tokens and word categories obtained
by computing the gradients of the model output relative to the input data. The results of the last
component are used as a prompt for the LLM model. The three components improve the model
performance and interpretability requiring no off-the-shelf LLM training for PA.

Our main contributions are as follows:

* An explainable method X-PERICL for PA through hybrid fusion of linguistic features.

» Explainable outputs produced by X-PERICL are used as prompts to guide LLM-based
predictions.

* A comparative analysis of twelve lightweight off-the-shelf LLMs across various ICL se-
tups, including zero-, one-, few-shot, as well as explanation-based setups.

2 RELATED WORK

2.1 STATE-OF-THE-ART METHODS

State-of-the-Art (SOTA) text-based methods for PA are limited to single-set features, either hand-
crafted or deep ones, and do not provide explainability without fine-tuning off-the-shelf LLM for a
specific task. In 2017, a challenge was organized to develop PA methods using video interviews (Es-
calante et al., 2017); for this goal, a new corpus called ChalLearn First Impressions v2 (FIv2) was
presented. Later, the same authors (Escalante et al., 2020) used the NLTK toolkit to extract eight
readability measures and supplemented them with the total word count and the number of unique
words in transcripts. Logistic Regression (LR) was applied to predict five PTs for each feature set.
In contrast, |Aslan et al.| (2021) used pre-trained Embeddings from Language Models (ELMo) with
Fully Connected Layers (FCLs) and achieved similar results. Suman et al.| (2022) compared several
word representation models such as Global Vectors (GloVe), BERT, Text-char-1 and 2, whose em-
beddings were fed into Convolutional Neural Network (CNN) and FCL to predict five PTs scores,
achieving the performance comparable to the previous methods. |Ouarka et al.| (2024) and Revathi
et al.[ (2025) also used GloVe with a combination of CNNs and FCLs, while Wang et al.| (2025)
extracted linguistic features using Contrastive Language-Image Pretraining (CLIP)-based (Radford
et al.,2021) visual-text associations. Finally, Bounab et al.| (2024) fine-tuned neural feature extrac-
tors (Word2Vec, Doc2Vec, and Facebook’s FastText) and used five separate BILSTM-based tempo-
ral models with self-attentions, each of which contains a single-task regressor that excludes correla-
tions between traits. Additionally, they first trained the entire pipeline on job interview estimation
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before adapting it to PA. Despite a high recognition accuracy, this method is based on multiple mod-
els for each trait independently, limited in terms of generalizability to new and non-English data,
and lacks interpretability that affects practical applications.
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Figure 1: Pipeline of X-PERICL. T” and T* are the number of deep and hand-crafted words /
tokens in an utterance, respectively.

2.2 INTERPRETATION METHODS

Interpretable methods are crucial for PA, given the sensitive and complex nature of PT infer-
ences (Panfilova & Turdakov, 2024). Traditional interpretability methods, such as LIME (Ribeiro
et al., 2016) and SHAP (Lundberg & Leel 2017), are widely used in machine learning (Yang et al.,
2023 [L1u et al., [2025). However, these methods have notable limitations for PA. The PA models
often involve high-dimensional linguistic features and multi-task learning. [Zhao et al.| (2022) noted
that standard attention visualization tools do not provide any theoretical explanation for predictions,
underscoring the need for more interpretable methods. LLMs can generate more natural and context-
aware explanations for PT inferences. The idea is that LLM with its command of the language and
ability to communicate in a human-like manner can articulate the reasoning behind PA model’s
outputs in a human-readable form. [Sun et al.| (2024) introduced a “chain-of-personality-evidence”
framework, in which a GPT-4-based system identifies dialogue excerpts indicative of individual’s
traits and then composes a summary explanation connecting these clues to the Big Five prediction.
Wen et al.|(2024)) proposed Affective Natural Language Inference (Affective-NLI), which enriches
text with personality descriptions, allowing pre-trained LMs to provide explainable results. Al-
though a gap remains to human-level explanations, integrating LLMs into PA helps narrow it.

3 METHODS

Figure [1|shows a pipeline of the eXplainable method for PERsonality assessment by linguistic fea-
tures with In-Context Learning LLMs — X-PERICL (also refers to the famous Ancient Greek states-
man Pericles). It receives a speech transcription after the Automatic Speech Recognition (ASR)
by the Whisper model (Radford et al., [2023). The text is analyzed using three components: (1)
deep feature analysis component; (2) hand-crafted feature analysis component; and (3) interpreta-
tion component. The first two components return five predicted scores obtained for a given input
data and attention weights for them. The vectors of the predicted scores are concatenated and fed
into the final FCL with five units to predict the final scores. Attention weights are used to explain:
which words and word categories are more important to predict certain scores using the interpreta-
tion component. The explainability allows users to understand what patterns the model relies on,
when making specific decisions on PTs. This enhances the validity of results and contributes to
the confidence of professional experts. In addition, it facilitates the identification and correction of
potential errors. All the components of X-PERICL are described below.
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Figure 2: Proposed architectures of linguistic models: BILSTM-Att, Mamba-Att, ReBiLSTM-Att,
and ReMamba-Att. “Att” and “Re” refer to an attention mechanism and residual connections, re-
spectively. FCL refers to Fully Connected Layer. 7T is the number of words / (sub-)tokens in an
utterance. N is the number of features.

3.1 DEEP AND HAND-CRAFTED FEATURE ANALYSIS COMPONENTS

In the first step of both components, an input text tokenization is performed. In the deep feature anal-
ysis component, a multilingual BERT model (Devlin et al.||2019) is used to extract deep word repre-
sentations (or deep features). Unknown or long words are split into sub-tokens using the WordPiece
tokenization algorithm implemented in BERT. A unique identifier is assigned to each (sub-)token.
The vector of unique identifiers is passed through the BERT model to extract a feature matrix with a
size of T' x 768, where 7' is the number of (sub-)tokens including two special tokens. The value of
T varies across utterances; therefore, during training, we pad sequences with zeros to the maximum
length within a batch and apply a mask to ignore the padded (sub-)tokens.

In the hand-crafted feature analysis component, the Linguistic Inquiry and Word Count
(LIWC) (Pennebaker et al., [2015)) dictionary is used to extract the features of English words. The
domain of LIWC is a psychological text analysis. In this dictionary, words are grouped into 64 cat-
egories (such as work, cognitive processes, anxiety and so on), and each word can be represented in
more than one category as a binary feature vector. Each value in the feature vector is encoded with
1 if a word belongs to certain categories of LIWC, or with O otherwise. These feature vectors are
formed into a feature matrix with a size of 7' x 64. For this feature set, a length-based mask is also
applied in the same manner as for the previous one.

We consider four models for contextual modeling of individual PTs. The proposed linguistic models
are shown in Figure [2| All architectures include temporal layers, a self-attention (Vaswani et al.,
2017)) mechanism, and a statistical pooling layer. We use BiLSTM and Mamba (Gu & Daol[2023) to
learn context from the feature representations. The former captures sequential dependencies through
gated recurrent mechanisms with bidirectional context integration. The latter, in contrast, uses a
selective state-space mechanism with linear-time inference. Both models are efficient at processing
long sequences. The self-attention mechanism enhances the focus of the model on informative parts
of the input sequence. Statistical pooling aggregates sequential data while preserving the mean and
standard deviation of feature variations. Additionally, ReBiLSTM-Att and ReMamba-Att utilizes a
residual connection that improves the gradient flow during training.

The deep feature analysis component is based on pre-trained BERT models and focuses on pro-
ducing rich feature representations trained on large-scale data. In contrast, the hand-crafted feature
analysis component relies on predefined linguistic rules and domain-specific knowledge embed-
ded in LIWC, which organizes text into structured categories based on linguistic and psychological
attributes. Thus, deep features study non-linear relationships between words, while hand-crafted
features study psycholinguistic patterns.

3.2 INTERPRETATION COMPONENT

We use the attention weights of proposed models for interpretation, which allows analyzing the
contribution of words / tokens and word categories to the prediction of five PTs. Since LIWC
groups words into 64 categories, we can evaluate the importance of a word category both locally
(within an utterance) and globally (between utterances). In contrast, deep feature models assess
the word importance independently. Unlike previous works (Sun et al., 2024; Bounab et al., [2024)
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suggesting that word importance for each PT is proportional to frequency, our study demonstrates
(see Appendix that the model attention should be prioritized over the word frequency. However,
even this interpretation fails to reveal patterns for each PT due to the large lexical diversity in training
data. Therefore, we use local attention weights (heatmaps) for models based on both deep and hand-
crafted features and global heatmaps only for the model based on hand-crafted features.

The importance of words / tokens or word categories is calculated through the gradient of the model’s
output (multi-task regression) with respect to the input features, after passing through the layers of
the neural network. This method for analyzing feature importance is known as Grad-CAM (Sel-
varaju et al., 2017)). In this work, we adapt Grad-CAM to BiLSTM- and Mamba-based models to
obtain heatmaps over tokens and LIWC categories.

The feature map (heatmap) construction process is almost identical for all proposed models. The
models aim to solve the function f : X — S, where X is the input utterance and S € R® represents
the predicted scores for PTs. We denote the model output by S = [So, S¢, SE, 5S4, Sn] € S. In the
initial stage, the input utterance is tokenized, and two feature matrices, FP and FZ are extracted.

=[fP,..., f?D]T € RT”*N" tefers to the deep feature matrix, where fP € RN” is the
deep feature vector for the ¢-th (sub-)token, TP is the number of (sub-)tokens in the input utterance,
NP is the number of deep features for each (sub-)token. FH = [fH .. ., fqlilH]T e RT"xN"

refers to the hand-crafted feature matrix, where ftH e RN " is the hand-crafted feature vector for
the ¢-th token, T is the number of tokens in an input utterance, N H {5 the number of hand-crafted
features for each token.

The model trained on deep features receives F'P as input and produces S” € R®. For each trait
k €1,...,5, aheatmap is calculated as the partial derivative of the model output with respect to the
input feature matrix:

osp
OFP
where FMP denotes the gradients of the k-th predicted trait S} with respect to the deep feature
matrix F'P. Zero-valued rows in F M are excluded from further analysis. Since deep features are
not directly interpretable, we aggregate the gradients to obtain token-level importance scores. First,
we average the gradient matrix F'M ,? across the token dimension, and then project the resulting
vector back onto the input matrix:

FMP = XN (1)

TD
[ 1 ——D 1
FM, = 75 > FMP[i,:] € RN” FM, = WFD(FM,CD)T eR””, (2)

——D
The resulting vector F'M o 3ss asmgns an importance value / attention weight to each (sub-)token for
trait k. After computing FM . » we combine sub-tokens into words and average the values for
identical tokens within an utterance; the results obtained are used for visualization and analysis.
The model trained on hand-crafted features uses F'¥ as input and produces predictions S ¢ RX.
For each trait k£, we compute the gradient of the model output S ,? with respect to the input matrix
FH ¢ RT"xN" resulting in a gradient matrix FM[T € RT“*N" These token-level gradients
are then aggregated by averaging across the token dimension:
TH
—H NH
FM, = THZFMk i) e RN, 3)
i=1

Unlike deep features, hand-crafted features are interpretable. However, some features may not be
present in a given utterance. To mask such cases, we compute a presence indicator:

ZFH e RN, 4)

where F' is the summary vector of the hand-crafted features, 7 [4] = 0 implies that the j-th word
category does not appear in the utterance. The final masked importance vector is then defined as:
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Feature heatmaps F'M, and F M, reflect the local feature importance of (sub-)tokens and word
categories for each utterance and trait k, respectively. To determine the global feature importance of
word categories, we average the masked hand-crafted importance vectors over the Train subset:

GFM, — ZFMk eRN", (6)

. . . = H(m) .
where M is the number of utterances in the Train subset, and F'M is the masked importance
vector for trait £ computed on the m-th utterance.

This process highlights the most important (sub-)tokens and word categories that the model focuses
on when predicting the five PTs. These insights provide a better understanding of the model behavior
and help experts evaluate its reliability in making predictions.

3.3 LLM INTEGRATION

The interpretation produced by our hybrid feature-based model still requires clarification and hu-
manization of the results. To address this issue, we employ off-the-shelf LLMs. We evaluate LLMs
independently of our method in three different ICL experimental setups:

1. Zero-shot, in which the model predicts scores on five PTs using only a single test utterance;
2. One-shot, in which the model receives one test and one annotated utterances;

3. Few-shot, in which the model makes predictions based on five annotated utterances.

In the final setup, called the explanation-based setup, we evaluate the most efficient LLM in combi-
nation with our hybrid feature-based method, using a generated explainable output of the method as
a prompt LLM. LLM only makes predictions for the Test subset, while annotated utterances from
the Train subset are used. We also use the default settings for all used off-the-shelf LLM.

4 EXPERIMENTS

4.1 RESEARCH CORPUS

In this work, we experiment with the large-scale multimodal FIv2 corpus, which comprises 10K
short high-definition video clips from YouTube with about 3K unique individuals. Each video is in
English and lasts about 15 seconds. Each video is annotated with scores for each PT ranging from
0 to 1. The corpus is divided into three main subsets: Train (6K videos), Development (2K videos),
and Test (2K videos) ones. The distribution of PTs scores in utterances across the subsets (see
Appendix shows that the scores for four out of five PTs (O, C, A, N) are biased between 0.4 and
0.6, while the scores for the E trait are biased between 0.3 and 0.5. This bias could negatively affect
the performance of PA (Escalante et al.l [2020). The corpus ensures diversity by including persons
of varying genders, ages, and ethnicities. This broad demographic representation, combined with a
variety of monologue topics, enhances the real world applicability of models trained on FIv2.

There are some text-only corpora, including the Essays corpus (Tausczik & Pennebaker, [2010)
(2500 student essays with self-reported PTs), myPersonality (Park et al., 2015) (66K Facebook
users linked to 22M status updates and questionnaire scores), PANDORA (Gjurkovic et al.| [2021)
(3M Reddit comments from 1.6K users with Big-Five scores) and dialogue-based corpora, such as
Story2Personality (Sang et al.l 2022) (3543 characters extracted from 507 movie scripts with di-
alogues and scene descriptions) and PersonalityEvd (Sun et al.l [2024) (about 2K dialogues of 72
users), and they remain valuable benchmarks. However, their domains are different from spoken
interviews and the relying on these text-only corpora would misalign our research.
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4.2 EXPERIMENTAL SETUP

The experimental study was conducted in several stages. Firstly, the best multilingual models for
deep word representations are selected, including BERT (Devlin et al., 2019), RoBERTa (Conneau
et al., [2019), and jina-embeddings-v3 (Sturua et al., [2024) (JINA). All three models are used for
word representations combined with each proposed model, which are also combined with hand-
crafted features obtained from LIWC. Finally, the predictions of the best model based on deep
features are fused with the predictions of the best model based on hand-crafted features.

During the model training, the optimal parameters of the models and the training process are selected
using the grid search method. The following parameters are considered: (1) the number of units in
LSTM {32, 64, 128, 256}; (2) the number of units in FCL {64, 128, 256, 512}; (3) an optimizer
{Adam, SGD, AdamW }; (4) a learning rate {10~3,10~%,10~°}. For reproducibility purposes, the
random seed was equal to 42. The training of the proposed models was performed using NVIDIA
GeForce RTX 3090, while the testing of LLMs was performed using NVIDIA A100.

To evaluate the models, two performance measures were used: Accuracy (ACC) (Escalante et al.,
2020), and Concordance Correlation Coefficient (CCC) (Lin, [1989). ACC measures an error be-
tween predicted and ground truth scores, while Concordance Correlation Coefficient (CCC) mea-
sures the correlation between them, and mean accuracy (mACC) is the average of all ACC measures
for each PT (Ryumina et al., |[2023]).

4.3 EXPERIMENTAL RESULTS

Table [T] presents experimental results of proposed nethods for PA based on different combinations
of features (BERT, RoBERTa, JINA, and LIWC) and proposed models. It also provides results with
LLMs. The mean accuracy (mACC) measure does not show significant differences in performance
compared to CCC. Therefore, further performance comparisons are made by the CCC measure,
while mACC is used for comparison with the SOTA methods.

In the case of deep feature representations, ROBERTa achieved the highest performance, regardless
of the trained model used. The larger number of parameters in ROBERTa (278M) relative to BERT
(178M) and JINA (129M) improved its ability to capture complex patterns in the feature repre-
sentations, leading to superior performance. JINA (30 languages) underperformed RoBERTa (100
languages) and BERT (104 languages), probably due to more limited multilingual exposure. How-
ever, BERT’s broader language coverage did not result in better performance compared to ROBERTa,
suggesting that the number of parameters is more important than the diversity of languages in the
feature representation for PA. The best performance was achieved using ROBERTa + ReBiLSTM-Att
(mACC = 0.891; dmacc = 0.3% relative to JINA + BiLSTM-Att); for CCC, the best result was ob-
tained with RoOBERTa + ReMamba-Att (CCC = 0.316; dccc = 10.5% relative to JINA + BiLSTM-
Att). Models based on hand-crafted features underperformed those based on RoOBERTa and BERT.
LIWC + ReBiLSTM-Att achieved the highest performance with mACC = 0.889 (dpmacc = 0.1%)
and CCC = 0.289 (dccc = 1.0%). Mamba-based models showed lower performance with hand-
crafted features, indicating limited capabilities to model binary inputs, while when using deep fea-
tures, they performed on the same level as BILSTM.

In general, models with residual connections and two temporal layers (ReBiLSTM-Att, ReMamba-
Att) outperformed their non-residual versions (BiLSTM-Att, Mamba-Att), indicating that model
depth dominates over the choice of temporal layer. BILSTM yielded higher and more stable gains
than Mamba, suggesting that bidirectionality and recurrence capture long-range context more effec-
tively than selective state-space mechanisms. Therefore, we combine the predictions of RoOBERTa
+ ReBiLSTM-Att and LIWC + ReBiLSTM-Att in the final fusion. Combining these two methods
(IDs 6 and 14) at the prediction level yielded a 7.1% relative improvement in CCC (CCC of 0.311
vs. 0.333). Thus, the fusion of deep and hand-crafted features can significantly improve the per-
formance of the method for PA. Further analyses, including model bias and error diagnostics, are
provided in Appendix [A.3]

To visualize the heatmaps (importance) of the word and word categories, and to explain the model
predictions (see Figure [3), we randomly selected one test utterance. The word importance for
H

—~~—D —~—H —
FM,, FM,, and GF M , ranges from -1 (blue, the least informative) to 1 (red, the most infor-
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Table 1: Performance comparison of the proposed methods. ZS, OS, FS and EX mean zero-shot,
one-shot, few-shot, and explanation-based setups. ¢ denotes a relative change in performance.

ID Method (0] C E A N mACC, % CCC icce, %
1 JINA + BILSTM-Att .889 .887 .883 897 .884 .888 .286 -
2 JINA + ReBiLSTM-Att 889 .886 .885 .897 .884 .888 238 —16.8
3 JINA + Mamba-Att 890 .888 .885 .898 .884 .889 255 —10.8
4  JINA + ReMamba-Att 891 887 .885 .897 .884 .889 276 -3.5
5 RoBERTa + BiLSTM-Att 891 889 .886 .899 .887 .890 304 6.3
6  RoBERTa + ReBiLSTM-Att .892 .889 .887 .900 .888 .891 311 8.7
7  RoBERTa + Mamba-Att 891 889 .886 .900 .887 .890 .300 4.9
8 RoBERTa + ReMamba-Att ~ .891 .889 .886 .900 .886 .890 316 10.5
9  BERT + BILSTM-Att 890 .887 .885 .899 .885 .889 293 24
10  BERT + ReBiLSTM-Att 891 887 .885 .899 .885 .889 294 2.8
11 BERT + Mamba-Att 890 .887 .884 899 .884 .889 276 -3.5
12 BERT + ReMamba-Att 890 .887 .885 .899 .886 .889 297 3.8
13 LIWC + BIiLSTM-Att 890 884 .884 .899 .886 .889 .263 -8.0
14 LIWC + ReBiLSTM-Att 8890 885 .885 900 .886 .889 .289 1.0
15 LIWC + Mamba-Att .880 883 .884 .898 .884 .888 .245 —14.3
16 LIWC + ReMamba-Att .880 884 .883 .898 .885 .888 .261 —8.7
17 IDs 6 and 14 892 889 .887 901 .888 891 333 164
18  Falcon-H1-7B ZS 81 841 855 870 .824 .834 153 —46.5
19 Falcon-H1-7B OS .853 838 857 .866 .826 .848 172 —-39.9
20  Falcon-H1-7B FS .842 860 .846 .864 .850 .852 .209 —26.9
21 ID 17 + Falcon-H1-7B EX .887 885 882 .899 .886 .888 365 27.6

Importance of word for O trait

£ g

56,48,30
37,3017

63,55,54,43

46,34,30,21
62,49,46,25
56,46,30,20

score: Traditional, Conventional High score: Philosophical, Reflective
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mput transcription: Bt in the future i is @ possibily although | don't think | wil It and my, I'm prtty sure it won' be real. Favorite animal besides betas
I've always loved horses and dogs, so that I'm probably be my favorite too.

Explanation: The fused predicted score (0.60) of O trait is high. It indicates that the person tends to be philosophical, reflective.
- Key words: favorite, loved, my, real, sure, think
- Significant categories: certain, sexual
These factors indicate a strong presence of O.

—~—H
Figure 3: Visualization of importance of the word and word categories for the O trait. For F M ),
each word’s importance vector was computed by averaging its importance across all the categories
it appeared in. Few uncolored cells indicate that a word is missing from the LIWC dictionary.

mative). For O trait, the most important words are “think”, “real”, “sure”, “favorite”, and “loved”,
indicating cognitive engagement, emotional expressiveness, and well-defined preferences.

These behavioral indicators are consistent with O, reflecting intellectual curiosity, self-confidence,

—— H

and an appreciation for aesthetic and emotional depth. The heatmap for GF M , illustrates word
categories with values from -1 till 0 (low scores) and values from O to 1 (high scores). Since the text
of the test utterance contains some words from highly predictive categories, such as sexual (“loved”)

and certain (“real” and “sure”), the predicted score for ﬁ\/l o 18 0.63, which is different from the
—~—D
predicted score for F M , (0.57). After the fusion step, the final score is 0.6, because the model

——D
mainly relies on the F*"M , prediction (see Appendix . Depending on PT, the importance of
words and word categories varies (see Appendix [A.5). When integrating LLM into X-PERICL, the
fused scores and explanations for each PT are used as prompts.

Evaluation of public lightweight off-the-shelf LLMs under different ICL experimental setups
showed that not all the models can analyze prompts that adjust predictions for test utterances that
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Table 2: Comparison with SOTA methods. MT refers to multi-task regressor.

Method MT O C E A N mACC CCC
GloVe + CNNs + FCLs (Ouarka et al.[[2024) 885 .878 .879 .894 880 .883 -
NLTK + LR (Escalante et al.[[2020) .890 .880 .887 .897 .885 .888 -
ELMO + FCLs (Aslan et al.|[2021) 881 .881 .901 .893 .885 .888 -
Text-char-2 + CNN (Suman et al.|[2022) - - - - - .888 -
FastText + BILSTM-Att (Bounab et al.||2024) 904 886 .886 .901 .887 .893 -
X-PERICL .892 .889 887 .901 .888 .891 .333
X-PERICL + Falcon-H1-7B .887 .885 .882 .899 .886 .888 365

Nou s v — g
+ 4+ 1+ + + +

results in lower performance measures. Detailed LLMs descriptions, prompts, and full results are
presented in Appendix In Table[T} we present the top three LLM-based results across zero-shot
(ZS), one-shot (OS), and few-shot (FS) setups based on the highest average of the mACC and CCC
measures. In the explanation-based (EX) setup, the top three positions were held by Falcon-family
models with comparable performance. Therefore, we report the results of the best Falcon model. In
all experimental setups, Falcon-H1-7B consistently demonstrated stable and high effectiveness. In
the EX setup, this model underperformed our model on mACC by a relative value of 0.3% (0.891
vs. 0.888) and outperformed it on CCC by a relative value of 9.6% (0.333 vs. 0.365). These results
show that the current LLMs cannot effectively perform PA without detailed and precise explanations
that highlight important words.

Table [2| summarizes the performance of X-PERICL and the SOTA methods. In contrast to
SOTA (Bounab et al.| 2024)), which used five single-task models, our method: (1) uses a multi-
lingual feature extractor, which is crucial for text analysis; (2) has a single multi-task model for all
PTs; (3) offers a better interpretability of results and a wider applicability.

CONCLUSIONS

This work introduces a novel hybrid explainable linguistic method for Big Five PAs from the text
data, called X-PERICL. It combines hand-crafted psycholinguistic features with deep word repre-
sentations. The hand-crafted features are based on LIWC word categories, and deep features are
extracted using the multilingual RoOBERTa model and serve as input for ReBiLSTM-Att, which uses
residual connections, two BiLSTM layers, self-attention, and statistical pooling. The intermediate
predictions of both models are combined by FCL for the weighted fusion. In addition, attention
weights and intermediate predictions are used to explain the model’s decisions through interpretable
feature heatmaps. They provide the identification of important words and word categories for each
PT, producing unique explanations used with fused predicted scores as prompts for off-the-shelf
LLM. Based on this, LLM predicts the final scores with a human-like explanation. Experiments on
the FIv2 corpus showed that X-PERICL, independent of off-the-shelf LLM integration, outperforms
the multi-task SOTA methods. Of the twelve lightweight LLMs considered, only Falcon-H1-7B
demonstrated effectiveness in the four experimental setups. Using this LLM and our explanation-
based prompt, X-PERICL achieved new SOTA results with CCC of 0.665. Thus, X-PERICL im-
proves both performance and interpretability in PA, making it valuable for applications in psycho-
logical profiling, employee selection, and personalized recommendations, where understanding the
reasons behind the predictions is crucial.

LIMITATIONS

X-PERICL has a few non-critical limitations at explaining the Big Five Personality Assessment
(PA). Firstly, our model is trained only on short 15-second monologues from the Chalearn First
Impressions v2 (FIv2) corpus, which may not fully represent natural conversational dynamics. Sec-
ondly, we recognize that the English-only Linguistic Inquiry and Word Count (LIWC) dictionary
limits cross-lingual applications. A multilingual extension would require the use of LIWC dictio-
naries for other languages. Thirdly, an integration with Large Language Model (LLM) significantly
increases computational costs; processing time increases from 12 to over 60 minutes for 2K utter-
ances, making real-time applications currently impractical. Finally, the ground truth labels of FIv2
are based on observer ratings rather than standardized self-reports that can introduce a bias.
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Figure 4: Visualization of word importance for global heatmaps of deep feature representation.
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Figure 5: Distributions of PT scores in utterances across subsets.

A.2 SCORE DISTRIBUTION IN RESEARCH CORPUS

FigureE] shows distributions of the scores for the O, C, E, A, N traits in the Train, Development, and
Test subsets. All PTs have approximately a normal distribution, with most scores in the range [0.4;
0.6]. This central tendency may cause the model to predominantly predict mean values, which may
lead to reduced performance for instances with low or high PTs scores.

A.3 STATISTICAL SIGNIFICANCE, BIAS, AND ERROR ANALYSIS

Figure[6]presents a comparison of X-PERICL with SOTA methods across the five PTs and the overall
mACC. For X-PERICL, 95% confidence intervals are shown as horizontal lines with central markers
indicating the estimated performance, while SOTA results are represented by single-point estimates
for the same measures. X-PERICL demonstrates competitive or superior performance across all PT,
with particularly strong results in C, A, and N, where its confidence interval lies above the SOTA
point estimates. However, for the O and E PT, X-PERICL is inferior to SOTA (Bounab et al., [2024;
Aslan et al.| 2021)), since the SOTA point estimates exceed the upper bounds of the corresponding
confidence intervals. The mACC of X-PERICL lies within the upper range of reported SOTA results,
highlighting its effectiveness in PT prediction.

The confidence intervals in terms of ACC for each PT and for the mean across PTs (mACC) were
constructed using bootstrap resampling method (Tibshirani & Efronl [1993)). In this procedure, sub-
subsets of the same size as the original Test subset were drawn with replacement (i.e., individual test
instances could appear multiple times in a single resample). Performance variability was estimated
based on 1,000 bootstrap replicates, and the 2.5th and 97.5th percentiles of the resulting distribution
were used as the bounds of the 95% confidence intervals.

Figure [/] shows the relationship between utterance (in tokens) and both the ground truth and pre-
dicted scores for the Big Five PTs. The ground truth scores exhibit a consistent positive trend
across all PTs: as the number of tokens increases, median scores tend to rise, indicating that longer
utterances are systematically assigned higher PTs values. These patterns suggest an inherent length-
based annotation bias and further imply that annotation may also rely on non-linguistic data (e.g.,
audio or video). The model’s predictions also follow this trend, but with lower variability. The
predicted scores cluster more tightly around the median, than the wider range observed in human
annotations, suggesting that the model may underestimate the full range of human judgments. This
limitation arises because the training data are concentrated in a certain range, as shown in Figure[5]
The ground truth scores fall primarily between 0.4 and 0.6, with fewer examples at the extremes.
Consequently, the model lacks sufficient training data for very low or very high PT levels, so it can-
not accurately predict extreme values. As a result, the model appears to learn primarily PT polarity
(e.g., extraverted vs. introverted), rather than nuanced continuous PT levels. This dependence of
both ground truth and predicted scores on utterance length raises concerns about fairness and gener-
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Figure 6: Comparison of the X-PERICL with SOTA. For X-PERICL, bounds with 95% confidence

intervals are shown; SOTA results are represented as single-point estimates.

alization, highlighting the need to handle input length carefully in PA systems to mitigate systematic

errors across different text lengths.
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Figure 7: Comparison of predicted scores with ground truth scores across utterance lengths.

Figure[8]presents a qualitative analysis of the model’s predictions using five representative examples,

illustrating the interaction between

ground truth scores, predicted scores, and attention patterns. The
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first example demonstrates strong alignment between the ground truth and predicted scores (both
low), with the model correctly identifying key linguistic cues (e.g., expressions of social withdrawal
and emotional distance) that support a low E score. This suggests that the model can accurately
capture relevant patterns when they are clearly expressed in the text.

The second and third examples highlight model errors arising from misaligned attention. In Example
2, the model overestimates O, assigning high attention to phrases like “so supportive”, “just sharing
with”, and “review from other” and interpreting them as signs or indicators of intellectual curiosity.
However, these phrases refer to social and material exchange, not cognitive openness. In Example 3,
despite a high ground truth for A, the model underestimates the score, overlooking the polite phrase
“so please do not spark me up”. Instead, it focuses on neutral proper names (e.g., Curry, Westbrook)
and repetitive phrasing (e.g., “we are gonna go”), which together lack trait-relevant meaning. This

reflects a tendency to prioritize surface-level tokens over contextually grounded linguistic signals.

Examples 4 and 5 reveal potential issues in the annotation process. In Example 4, the model predicts
a high score based on clear indicators of conscientiousness (e.g., “focus on my studying”, “couple
months”), yet the ground truth score is low. Similarly, in Example 5, the model predicts a low N
score, driven by attention to hesitation markers such as “I mean” and fragmented phrasing, which
typically signal uncertainty and thus support a low N prediction; however, the ground truth score is
high. These discrepancies suggest that the annotations may not fully reflect the textual content, and
may instead rely on non-linguistic cues (e.g., audio or video). Thus, these cases point to annotation

errors, where human estimates deviate from the evidence present in the text.

Overall, the analysis shows that the model’s predictions fall into either correct or incorrect outcomes.
For the latter, errors arise either from model limitations, such as misprioritizing linguistic cues or
from annotation inconsistencies, wherein ground truth scores do not align with textual evidence.
This distinction underscores the importance of evaluating both model performance and data quality
in PA, particularly when interpreting results in real-world applications.

A.4 SCORE CONTRIBUTION TO FINAL PREDICTIONS

Figure[Jillustrates how intermediate predictions contribute to the final PT scores. In most cases, the
fusion model relies primarily on predictions based on deep features. The diagonal entries indicate
that each trait depends mainly on its own intermediate prediction, with the highest contributions for
O (S5H = 0.60) and C (SEH = 0.70). For the remaining traits, the off-diagonal values reveal
cross-trait influences. E receives notable input from O (SOD = 0.08) and C (Sg = 0.07). A
distributes weights almost equally between all other PT. N is moderately influenced by E (Sg =
0.09 and S = 0.10) and C (SZ = 0.09). The relatively low off-diagonal values suggest that the
final scores are largely trait-specific, with limited interdependence across the OCEAN dimensions.

A.5 VISUALIZATION OF HEATMAPS

The visualization of feature heatmaps (importance) of the word and word categories for traits C, E,
A, N are shown in Figures and [I3] It can be seen that different words are activated in

/_\—/D
local heatmaps depending on the target PT. Moreover, models based on deep (F'M,, ) and hand-
—~—H
crafted (F' M, ) feature heatmaps, where k € {O,C, E, A, N}, differ in the nature of activation.

——D
For example, the word “think” contributes positively to F'M, only for the E, A, and N traits,
suggesting that it reflects social, empathetic, or overthinking tendencies. The word “horses” is

—~—D
activated exclusively for the A traitin F'M 4, potentially indicating an association with empathy and
affection. Notably, “horses” is absent from the LIWC dictionary, making it impossible to estimate

—H

its contribution to "M ,. This discrepancy indicates that models based on different features are
——D

complementary ones. Meanwhile, the word “favorite” appears in both F'M ;. (in only one position

/_\—/H
out of two) and F' M, (in both positions) for the E and N traits, which means that it reliably labels
strong preferences for sociable or emotional people.
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Example 1 Ground truth score: 0.402 Predicted score: 0.442
I -]
-1 0 +1
Averaged attention:
always 6l be impossible W@ share. There [W@y & @n alien race MEW&E communicates Jifl@ language MNEW&El causes

colors @I appear Jill your [brain without your [retinaw 'having i@l be | involved @@ all, or without you having M@l
[havel ever needed

Correct prediction E trait: The model focuses on the words 'always', 'impossible', and 'share' in the phrase 'always going to be impossible to share', highlighting
persistent communication barriers. The absence of social or expressive language supports a low E value, resulting in close ground truth and predicted scores.

Example 2 Ground truth score: 0.178 Predicted score: 0.606
| C—
-1 0 +1
Averaged attention:
many of you larel [sol ' supportive | and [that 8l what /| think /I like Hh& most about [it.  The second ' thing is Fjust

Esharingm with you guys things that | get = myself, things that | 'get to mreviewm from = other

Incorrect prediction for O trait: The model overestimates O due to increased attention to the phrases 'so supportive', 'just sharing with' and 'review from other'.
These phrases are interpreted as signs of intellectual curiosity, but in context, they refer to social and material exchange rather than cognitive openness.

Example 3 Ground truth score: 0.791 Predicted score: 0.442
| C—
1 0 +1

Averaged attention:
So please /do/'not spark ME up. We [arel lgommal 9ol with  Curry. Actually, Syke. We ‘are Igonnal go with  Westbrook,

Harden, KD, Anthony Davis, and IDEAR@fEl Jordan. That would be my five.

Incorrect prediction for A trait: The model underestimates A despite the presence of the polite and playful phrase 'so please do not spark me up'. It assigns
positive attention to irrelevant proper names (e.g., Curry) and negative attention to repetitive but natural phrases such as 'we are gonna go'. This misaligned
attention likely results in a lower predicted score.

Example 4 Ground truth score: 0.223 Predicted score: 0.588
| C—
= 0 +1
Averaged attention:
Iidownt Iowl [guYSs] [goti ME through  this HSC year. [Youl [do [noti Know how Imuch [it] meant [to] M& when Il had [to1

MEEkel @ rest and Il had ito focus on my MISEUGYIRGME You guys were so welcoming to my brother taking over for a
couple  months. 'Thank you 'guys so much.
Annotation inconsistency for C trait: The model correctly identifies a high C value due to the phrases 'focus on my studying' and 'couple months', which indicate

goal-directed behavior and self-regulation. The low ground truth score may reflect annotation based on non-textual information, but the textual context supports
the model's prediction.

Example 5 Ground truth score: 0.750 Predicted score: 0.407
| C—
1 0 +1

Averaged attention:
into  better [eating® habits better [I'@mdoing Nl mostly Nfom “health | reasons | [MEan Ntherey ris) some EmoEal feelings

['there [too || [MEan (I Iavel iyou [KRoW 'but! | [fean there is some but | do like meat |
WWills be Whonestm
Annotation inconsistency for N: The model detects a low N value based on repeated phrases such as 'l mean' and fragmented speech, indicating uncertainty.

Although 'health' and 'honest' receive positive weight, hesitation markers dominate the attention. The high ground truth score may reflect non-textual annotation,
but the textual context supports the model's prediction.

Figure 8: Qualitative analysis of five examples illustrating (1) a correct prediction, (2—3) model
errors, and (4-5) annotation inconsistencies.

Final score

Intermediate score importance

Figure 9: Contribution of intermediate predicted scores to final scores.

The importance of word categories is different for each PA in the global feature heatmaps
—~ H

(GF M, ). Each importance value varies from -1 to 1 and defines the opposite trait (from low
to high). For example, when speaking words from the categories nonfl (words such as “er”, “hm”),
money (“audit”, “cash”), etc., the model predicts low scores for the O trait; when speaking words
from the categories sexual (‘“horny”, “love”), certain (“always”, “never”), etc., the model predicts
high scores for the same trait. Similar importance of word categories is presented for the E trait.
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Importance of word for C trait

for
local heatmap of Loo
deep features (D)
pred. score: 0.51 075
Word 22 k8 E
I £ 050
Importance scale for
Tocal heatmap o 025
handcrafted features (FFFE)
Pred. score: 0.5 - . . P " . 000
Category 05 b e = P P 025
kS A8 kS k3 kS

High score: Organized, Systematic 00
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Importance scale for 073
glabal heatmap of
hand-crafted features (GFAE)

-1.00
Gategory:

past
relativ

cogmech

Input transcription: But n the future i is a possibity although | don't think il It and my, Im pretty sure it won'tbe real. Favorie anima besides betas.
I've always loved horses and dogs, so that I'm probably be my favorite too.
Explanation: The fused predicted score (0.52) of C trait is medium. It indicates that the person exhibits characteristics (spontaneous, impulsive and organized, systematic) of both opposing traits,
- Positive words: real, sure, that.
- Negative words: a, be, besides, do, i'm, i've, is, it, not, will.
- Important categories: bio, certain, cogmech.
The score falls in the intermediate fange due to a balanced contribution of factors.

———H
Figure 10: Visualization of importance of the word and word categories for C trait. For F'M ,
each word’s importance vector was computed by averaging its importance across all the categories
it appeared in. Uncolored cells indicate that a word is missing from the LIWC dictionary.
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Gatogory:

mput transcription: But inthe future tis @ possibiy although | don't think | will. It and my. I pretty sure it wor't be real. Favorite anima besides betas
i've always loved horses and dogs, so that 'm probably be my favorite too
Explanation: The fused predicted score (0.51) of E trait is medium. It indicates that the person exhibits characteristics (reserved, quiet and assertive, enthusiastic) of both opposing traits.
- Positive words: and, favorite, loved, real, 5o, sure, think, too.
- Negative words: a, animal, besides, betas, do, 'm, is, my, the, think, will
- Important categories: adverb, certain, sexual.
The score falls in the intermediate range due to a balanced contribution of factors.

Figure 11: Visualization of importance of the word and word categories for E trait.
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Input transcription: But in the future it is a possibility although | don't think I will. It and my, 'm pretty sure it won't be real. Favorite animal besides betas.
I've always loved horses and dogs, so that 'm probably be my favorite too.

Explanation: The fused predicted score (0.57) of A trait is high. It indicates that the person tends ta be polite, empathetic
- Key words: and, favorite, horses, real, sure, the, thin
- Significant categories: certain, cogmech, sexual
‘These factors indicate a strong presence of A.

Figure 12: Visualization of importance of the word and word categories for A trait.

The use of words from such categories as assent (“agree”, “OK”, “yes”), swear (“damn”, “sob”),
etc. indicates a person’s tendency to be impulsive (low scores for C); while words from such cate-
gories as work (“job”, “majors”), anx (“worried”, “fearful”), etc. indicate a person’s tendency to be
systematic (high scores for C). The similar importance of these word categories is also typical for
the A trait. Finally, the N trait has a lower correlation with the other traits. For this trait, such word
categories as friend, nonfl, etc. indicate a person’s low emotional stability; while categories such as
percept (“observation”, “hearing”), anx, etc. indicate a high person’s emotional stability.

A.6 LARGE LANGUAGE MODEL RESULTS
Table [3] shows a comparison of the LLMs characteristics. We used only models with parameters

less than 10B (Qwen, Falcon, Gemma, Phi, Yandex, Hunyuan) because: (1) they enable faster
experiments and less resource consumption, which is important for scalable evaluations; (2) their
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mput transcription: But n the future it is a possibiy athough | don'tthink il 1t and my. I pretty sure it won't be real. Favorite anima besides betas.
I've always loved horses and dogs, so that 'm probably be my favorite too

Explanation: The fused predicted score (0.55) of N trait is medium. It indicates that the person exhibits characteristics (sensitive, tense and relaxed, resilient) of both opposing traits.
- Positive words: and, favorite, my, real, sure, think.
- Negative words: animal, be, besides, betas, do, i'm, i've, is, not, think, will.
- Important categories: bio, certain, sexual.
The score falls in the intermediate fange due to a balanced contribution of factors.

Figure 13: Visualization of importance of the word and word categories for N trait.

Table 3: Comparison of LLMs characteristics. Inference time is given for 2K test requests.

Model Short name _ Link _Paramefers _Layers Architecture Training Data Tnference time, min.
Qwen2.5-7B-Instruct Qwen257B  HF 761B 28 RoPE. SWiGLU, RMSNorm TST tokens across over 20 languages: includes code-related data ~50
Qwen3-1.7B Qwen3-1.7B  HF 1.7B 28 LLaMA-based 36T tokens across 119 languages; includes coding, STEM, reasoning data ~40
Qwen3-4B Qwen3-4B  HE 4B 36 LLaMA-based 36T tokens across 119 languages; includes coding, STEM, reasoning data ~ 60
Qwen3-8B Qwen3-8B  HE 8B 40 LLaMA-based 36T tokens across 119 languages; includes coding, STEM, reasoning data ~ 80
Falcon3-7B-Instruct Falcon3-7B  HE 7B 32 Decoder-only 14T tokens; supports 4 lang ~ 60
Falcon3-10B-Instruct Falcon3-10B  HE 10B 40 Decoder-only 14T tokens; supports 4 languages ~ 80
Falcon-H1-7B-Instruct Faleon-HI-7B  HF 7B 44 Decoder-only, Transformers + Mamba Supports English, Multilingual ~ 60
YandexGPT-5-Lite-8B-instruct ~ Yandex-5-8B  |HF 8B 32 LLaMA-based 15T tokens (web, code, math), then 320B high-quality tokens ~ 60
Gemma-3-1B-it Gemma-3-1B  HF 1B 24 Decoder-only 2T tokens across 140 languages from diverse sources ~90
Gemma-3-4B-it Gemma-3-4B  HF 4B 32 Decoder-only 4T tokens across 140 languages from diverse sources ~ 180
Phi-4-mini-Instruct Phi-4-mini  HE 388 36 Decoder-only ST tokens across 24 languages from diverse sources ~30
Hunyuan-7B-Instruct Hunyuan-7B _|HF 7B 32 Decoder-only Not available ~50

open-access weights ensure reproducibility of inference (unlike closed APIs); and (3) they bet-
ter match our benchmarking goal (non-peak performance) compared to such LLMs as ChatGPT,
DeepSeek, or other proprietary LLMs. We also evaluated others LLMs not presented in Table [3]
such as SmolLM3-3B and MiMo-7B-RL, but since they produced gaps in their predictions, we
excluded them from the comparison.

The selection of prompts is an important step in testing LLMs. Figure [T4] presents the prompts
that show the highest average performance among all the models. However, it should be noted that
some models performed better on certain prompts, while others excelled on different ones. Since
the goal of this work is not to optimize the performance of LLMs, but to demonstrate their ability
in PA without fine-tuning for a specific task, we limit our analysis to the most consistently effective
prompts.

Experimental results (see Figure[I3)) show that including prompts in the one-shot and few-shot setups
generally improves the performance of off-the-shelf LLMs. In particular, heavier models respond
worse to prompting compared to lighter architectures, suggesting that lighter models may benefit
more from structured guidance and task-specific prompts. Our method for generating explanation-
based prompts for LLMs significantly improves performance: mACC increases by 0.360 (0.891 vs.
0.531), while CCC increases by 0.360 (0.365 vs. 0.005).

Therefore, lightweight models benefit disproportionately from our explanatory prompts, compensat-
ing for limited pre-training. This inverse size-utility relationship enables a performant and resource-
efficient deployment through prompt engineering alone.
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Prompt for zero-shot setup

You are an expert in personality psychology. Based on the following text,
estimate the author's personality profile using the Big Five model.

Instructions:

1. Assign a raw positive score (0.0 to 1.0) for each of the five traits:
- Openness
- Conscientiousness

2. Output format: five comma-separated decimal values (5 digits precision)
3. No explanations or additional text - only numbers.

Textintext}

Prompt for one-shot setup

You are an expertin personality psychology with advanced expertise in the Big Five (OCEAN) model. Based on the following text,

Prompt for explanation-based setup
estimate the author's personality profile.

Instructions:
B T B Al o R Tn
s, phrasing, and expres:

- Implicit cues indicating personality traits

2. Completely ignore the predicted scores during your initial interpretation. Form your own confident, text-based judgment for each trait.

3. Review the provided trait explanations only if they clearly and explicitly support your text-based conclusions. If an explanation lacks strong textual evidence or conflicts with your findings,
discard it entirely.

4. Compare your independent text analysis with the predicted scores. If your interpretation differs from any predicted value — even slightly — you *“must** adjust the score based on your
text analysis.
- Do not hesitate to adjust values **boldly** (by p to £0.05000) f your interpretation strongly supports i

You are an expert in personality psychology. Based on the following text,
estimate the author's personality profie using the Big Five model.

Instructions:
1. Assign a raw positive score (0.0 to 1.0) for each of the five trats:

- Openness

- Conscientiousness

- Extraversion

el

Non-neuroticisr

2. Ouiput ormat. e commerseparated decimal valuo (5 digts precision)
3. No explanations or additional text - only numbers.
4. Use the test example as a guide, try to understand the logic and make
the correct prediction for your exampl:
Input text example: "That's happened very recently, as allthis stuff is in the
news, so s really going to get you involved in space. First one is Mars.
e P S ST 2 e ST St
it, and then he turned into David B
Gutput example: 075556, 067961, 042056, 0.47263, 0.64583

Text:nftext}

You are an expert in personality psychology. Based on the following text, estimate the author's personality profile using the Big Five model.

Instructions:
e e @0 B DS
- ess
Ccnsc:ermnusness
- Extr
)\qrseablsnsss
Non-neuroticisr
A @ e s (5 digits precision)
3. No explanations or additional text - only

5 may only be used to fine-tune a score *if and only if** they fully align with your text-based interpretation. Otherwise, ignore them.

6. **No final score is allowed to match the corresponding predicted score exactly.* I a final score coincides with a predicted one, adjust it slightly (by £0.00100 to £0.01000) in the
appropriate direction based on your interpretation.

7. Additionally, avoid having any two final scores closer than **0.00100* to each other. Adjust slightly if necessary to ensure clear differentiation.
8. Produce final raw positive scores (from 0.00000 to 1.00000) for

- Openness (0)

- Conscientiousness (C)

- Non-neuroticism (N)
9. Output exactly five comma-separated decimal values (5 digits precision), general explanation (100 words), no line breaks.

Output format
O.CEAN - general explanation

Input:

for O forC forE forA

Prompt for few-shot setup

4, Uso the e tee axariples a & oulde, iy & understand the ogic and meke the corrat pradictn forYour axample:
Input text example 1: "That's happened very recently, as all this stuff is in the news, so its really going to get you involved in space. First one is Mars. For years we said is their life on Mars, Ziggy started a summer song about t, and then he tumed into David Bowie.”

Output example 1: 0.75556, 0.67961, 0.42056, 0.47253, 0.645¢

Input text example 2: "you can do what you want to do in your house. I'm not going to judge you for that. | don't care what you do. You can watch anime, you can dress up, | don't care. But | would draw the line when people tend to waste a good portion of their lives on®

Output example 2: 0.27778, 0.31068, 0.14953, 0.36264, 0.19792

Input text example 3: "So go check it out if you're a YouTuber and you're looking for good music It's a good place to go. We're gonna start dropping tracks soon. Hopefully so subscribe and you'll see him as they come out"

Output example 3: 0.56667, 0.53398, 0.57009, 0.71429, 0.66667

ik

Output example 4: 0.66667, 0.72816, 0.76636, 0.81319,
Input text example 5: "Now where | am
Output example 5: 0.37778, 0.3301, 0.27103, 0.38462, 0.4375

now if | want to subscribe is I'm kind of Looking more into the future rather than the present at where I'm gonna be at and the condom on Lee's resolution is a hit of thousand subscribers™
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Figure 15: Performance measures of LLMs. ZS, OS, FS and EX refer to zero-,

one-, few-shot and

explanation-based setups. T means a thinking mode.
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