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Abstract

Background and Objective: Traditional hiring processes are faced with
challenges such as human biases and a lack of precision. With the aim of
increasing accuracy and fairness in selection, this research introduces an
intelligent multimodal system that assesses applicants' personalities by
simultaneously analyzing verbal and non-verbal signals based on the six-
factor psychological model.

Methodology: With its multi-stage architecture, the system first
analyzes verbal content using advanced speech-to-text models.
Concurrently, it extracts facial states and movements by leveraging
facial analysis libraries and the Facial Action Coding System. Finally, a
deep learning model with a cross-modal attention mechanism combines
these two facets of information to predict personality traits.

Findings: Evaluations showed that the multimodal model performs with
significantly more accuracy than unimodal models. The system's validity
was confirmed by comparing its results with the evaluations of expert
psychologists. Additionally, an interpretable analytical dashboard was
designed to provide evidence (quotes and clips) to human resources
managers.

Conclusion: This research provides an innovative, precise, and
evidence-based framework for psychological analysis within the hiring
process. By relying on the six-factor psychological model and a
multimodal architecture, this system has the potential to transform
traditional selection processes towards fairer, more objective, and more
efficient procedures.

Cite this article: Mirzanejad, A. & Haji Moulana, E. (2025). Modeling and Psychological Analysis of Job Applicants Using
Natural Language Processing and Facial Analysis. Intelligent Management of Human Capital, 2 (5), 1-32.

d | DOLI: https://doi.org/10.22034/imhr.2025.535383.1033

Publisher: Human Capital institute, Command and Staff University of I.R.l Army, https://www.imhr.ir
© “Authors retain the copyright and full publishing rights.”
DOI: 10.22034/imhr.2025.535383.1033

@080

Ev WG HD

1. Corresponding Author, Visiting Professor, Department of Computer Engineering, Shahid Shamsipour Faculty,
National University of Skills, Tehran, Iran. E-mail: AM.mirzanejad@gmail.com

2. Undergraduate Student, Department of Computer Engineering, Shamsipour College, National Skill University,
Tehran, Iran. E-mail: emadhajimolana@gmail.com



https://www.imhr.ir/
mailto:AM.mirzanejad@gmail.com
mailto:emadhajimolana@gmail.com
https://orcid.org/my-orcid?orcid=0000-0002-6838-2901
https://orcid.org/my-orcid?orcid=0009-0004-2147-4843

>

——
- =

C

e
pe< <<
==

===

Z
£3

S Tntelligent Management of Human Capital

N

. Dnline ISSN: 3060-6950

Modeling and Psychological Analysis of Job Applicants Using Natural
Language Processing and Facial Analysis

Extended Abstract

Background and Objective: Traditional recruitment processes are often hindered by
significant inefficiencies and inherent human cognitive biases, such as the Halo Effect and
Confirmation Bias. This research addresses these challenges by introducing an intelligent
multimodal system designed to improve the objectivity and accuracy of hiring. The primary
objective is to assess job applicants' personalities by simultaneously analyzing verbal and
non-verbal cues. This study aims to fill a critical gap left by existing systems, which are often
unimodal or rely on simpler personality frameworks. Our approach utilizes the
comprehensive HEXACO psychological model, strategically chosen for its inclusion of the
Honesty-Humility dimension, a powerful predictor of key workplace behaviors.
Methodology: The system employs a pipeline architecture that processes video interview
data to generate a psycho-analytical profile. The methodology begins by converting speech to
text using a model like OpenAl Whisper and analyzes the semantic content of the Persian text
with the ParsBERT model. Concurrently, the visual stream is processed to detect objective
Facial Action Units (AUs) based on the Facial Action Coding System (FACS) standard.
These two data streams are then integrated using a deep learning model featuring a
sophisticated cross-modal attention mechanism to predict the six HEXACO personality traits.
Findings: Quantitative results demonstrate that the multimodal model significantly
outperforms unimodal alternatives, achieving an average F1-Score of 0.79 compared to 0.71
(text-only) and 0.70 (video-only). The system's psychological validity was confirmed through
a qualitative analysis showing strong agreement with assessments made independently by
expert industrial-organizational psychologists. A key output is a highly interpretable
analytical dashboard designed for HR managers, which provides supporting evidence
as direct quotes and video clips—for each assessment, thereby avoiding a "black box"
scenario.

Conclusion: This study successfully developed an innovative, evidence-based framework for
automated psychological assessment in recruitment. Its contributions are threefold: scientific,
by operationalizing the complex HEXACO model;

technical, through its novel architecture; and practical, by delivering a user-centric
dashboard. This research offers a more accurate, fair, and objective tool for talent
identification, designed as a decision-support tool to enrich the information available to
human decision-makers, not to replace them.

such

Keywords: Psychological Analysis, Smart Recruitment, Multimodal Learning, HEXACO Model, Natural
Language Processing.
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