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Abstract:

Few candidates will ever squeeze their elite designers and developers into conventional recruitment
funnels; non-technical recruiters are especially found wanting in sourcing for creative engineering
specialities. Herein, we present a hybrid skills framework enhanced by Al tools that enable recruiters to
make confident hiring decisions without requiring in-depth domain knowledge. By merging algorithmic
evaluation of candidate work products from GitHub, Figma, and Behance with natural language
processing of voice-interview transcripts, our approach converts a subjective experience into a
reproducible process driven by objective metrics. At its core lies the SNRHiring Index, a proprietary
composite score computed from hard skills and behavioural stimuli verified against real-world digital
signals. Built with scalability and transparency in mind, this framework has since been applied in a
production setting for tech recruitment, reducing hiring time, increasing the quality-to-fit rate of portfolios,
and improving post-hire retention. The conclusions, therefore, enable the building of a repeatable
playbook for HR practitioners, startup CTOs, and HRTech researchers interested in innovating creative
technical hiring. By affording clients the ability to source high-quality talent even without insider
knowledge, this paper thus contributes not only to the Al-hiring literature but also to establishing a DOI-

citable proof of method for platform credibility, investor assurance, and transparency to clients.
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Introduction

In constant evolution, the field of technology recruitment struggles to meet a paradoxical challenge: on
the one hand, the need for highly skilled creative engineering talent in UX/Ul design and front-end
development has skyrocketed; on the other, many recruiters lack the necessary domain expertise to
properly evaluate the applicants (Gonzalez Ehlinger & Stephany, 2023). Hiring processes, particularly
for relatively new creative technical roles, have typically been highly subjective, relying on intuition and
keyword searches from resumes, without considering manifestly objective evidence of the applicant's

competency (Tambe et al., 2019; Raghavan et al., 2019).

The study is theoretically grounded in Human Capital Theory (Becker, 1964) and Signaling Theory

(Spence, 1973), framing public digital artifacts as modern, tamper-resistant competence signals.

At the same time, there is a global shift toward skills-based hiring, in which the sourcing and evaluation
of talent are changing (Deloitte Insights, 2022). Today, skills are increasingly expressed through project
portfolios, open-source contributions, design systems, and the demonstration of soft skills, which cannot
be easily captured by traditional recruiting tools (MIT CISR, 2024). Despite this evolution, very few
replicable frameworks exist that objectively decode and compare these signals, especially in ways

accessible to non-technical recruiters.

This hybrid skill taxonomy model has been proposed to help source and vet designers and developers
without requiring deep expertise in the subject matter. Utilising Al-assisted analysis of work artefacts
(e.g., GitHub commits, Figma libraries), NLP techniques to parse interview transcripts, and the
proprietary scoring index SNRHiring Index, it generates a reproducible, data-driven measure of
candidate potential. This model aims to bridge the critical gap between need and evaluation capability
in hiring, enabling recruiters to translate project briefs into a skill map and identify candidates who meet

objective criteria (Brookings, 2025; Pereira et al., 2023).

Our approach demonstrates that creative engineering recruitment can be successfully conducted
without requiring domain knowledge, relying instead on empirical signal tracking, Al tools, and portfolio
parsing, rather than personal intuition. Reduced time-to-hire, increased trial-to-permanent conversion
rates, and greater confidence in outsourced technical recruiting are the results of this process (Cureus,
2025; Fabris et al., 2023).

Applying a sociotechnical lens (Trist & Bamforth, 1951), we regard hiring as the joint optimisation of

social interactions and technological data, which enhances the model’s interpretability.

The paper is targeted at HR professionals, startup founders, HRTech researchers, and potential clients

who are evaluating our recruitment process. It constitutes a turnkey toolkit for creative engineering
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assessment through explicit, explainable means, which can be implemented immediately in any context,

regardless of technical fluency (Slaykovskiy et al., 2025).
Background and Problem Space

In creative engineering domains, such as user experience design, front-end development, and hybrid
product roles, areas of expertise, to name a few, in the recruitment have a structural mismatch. On-
demand, especially in the better calibre of talent-improving cross-startups and enterprises, yet the
means of sourcing and assessing candidates through hiring procedures have become very much
archaic now. From a Resource-Based View (Barney, 1991), portfolio signals constitute rare and hard-
to-imitate assets, thereby granting firms a sustainable competitive advantage in talent acquisition. These
traditional methods, studied under a résumé parsing rubric, job title taxonomy, and subjective
interviewing, are systems made for uniform jobs, not for multi-disciplinary creators with evolving
portfolios (Tambe et al., 2019; Gonzalez Ehlinger & Stephany, 2023).

Consisting of a creative engineer's evaluation of the odyssey, the non-traditional representation of skills
comes into play. A developer demonstrates a certain kind of brilliance in technical skills, not necessarily
through a résumé, but through GitHub pull requests, issue tracking, and working collaboratively on these
platforms. A designer's value may lie in systematised Figma files, token-based style sheets, and
consistency between design implementations. These are all rich signals, but invisible to recruiters who
lack domain fluency or the tools to quantify them (Brookings, 2025; MIT CISR, 2024).

By incorporating Boundaryless Career Theory (Arthur & Rousseau, 1996), we recognise that creative

engineers pursue portfolio-centred career paths, further validating portfolio-first hiring.
Traditional Acquisitions
In a conventional recruitment pipeline, quite often, a few low-resolution filters get applied, such as:

e Boolean keyword searches on job boards
e Binary screening questions are given to the applicant on ATS

o Excessive reliance on educational brands or companies

This results in very high signal loss, as individuals from non-traditional backgrounds, including boot
camp coders and freelancers, are often overlooked. On the other hand, these biases are inherently
inconsistent. This is what research has shown in judging creative candidates by "gut feel" or aesthetic

preference when no structured metrics are imposed (Raghavan et al., 2019; Fabris et al., 2023).

In most cases, with hiring included, implementation appears only superficial: application screening
agents, chatbot interviewers, or scoring systems based on unknown weighting mechanisms. Somehow,

the conditions of transparency and explainability are seldom observed. This poses a credibility gap:
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neither for the candidates nor for the organisations in justifying to their boards, clients, and regulatory

entities the outcomes of hiring (Fabris et al., 2023; Pereira et al., 2023).

Unchecked algorithmic proxy metrics can perpetuate institutional bias (Noble, 2018). Our framework

mitigates this danger through transparent, auditable signal decomposition.

Candidate Attribute Traditional Screening Hybrid Signal Model

Technical Competence Certifications, past job titles GitHub pull requests, code quality index

Design Skill Dribbble/Behance links (unvetted) Figma token consistency, component
reuse

Soft Skills Interviewer's subjective judgment  NLP sentiment & coherence scoring

Project Fit Keyword matching in job titles Portfolio-project-to-brief signal map

Team Compatibility “Culture fit” interviews Communication pattern analysis

Table 1: Breakdown of Hiring Signals in Traditional vs. Hybrid Recruitment Models
(Source: Adapted from Cureus (2025); Deloitte Insights (2022); Slaykovskiy et al. (2025))

The Gap in the Literature

While skills-based hiring as a concept has recently received academic and industry focus, most
taxonomies are internally focused, designed for upskilling existing staff rather than sourcing external
talent. Frameworks developed by Oneten and MIT CISR, for example, help map competencies to
training modules or internal mobility, but do not appear to be integrated operationally into the time-to-
hire workflow (MIT CISR, 2024; Deloitte Insights, 2022).

The recruitment Al literature thus tends to focus on backend automation and bias reduction (Tambe et
al., 2019) rather than designing candidate scoring systems that clearly explain to recruiters how
decisions are made and permit benchmarking of performance across candidates. There is still a crucial
missing link between capturing the signals (e.g., scraping GitHub or Figma) and the semantic logic that

embraces recruiter workflows.
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We further adopt the ‘Digital Exhaust’ perspective (Sallam, 2020), positing that every developer or

designer action leaves a measurable trace that increases assessment fidelity.”
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Figure 1: Conceptual Gap in Creative Tech Hiring

Figure 1. Traditional vs. hybrid hiring pipelines. The proposed model emphasises traceable, Al-assisted

signal detection, enabling domain-agnostic recruiters to make reliable and defensible hiring decisions.
Why this Paper Is Needed?

By allowing ad hoc improvisations to circumvent repeatability and transparency in hiring within design
and development areas, recruiters are often left guessing, using a limited set of proxies and
unsubstantiated assumptions. Such inefficiencies call into question the entire concept of hiring, eroding
the trust of hiring teams, leadership, and clients. Worse, such structures discourage alternate talent
pathways, which might churn out highly capable candidates through less-traditional routes (perhaps a

bootcamp, self-taught developers, community projects).

This paper offers a model built on signal-to-noise recruitment to solve these problems through the

following:

e Formalising a hybrid skill taxonomy grounded in observable work output

e Creating an aggregate scoring system (or an SNRHiring Index) that combines hard and soft
signals
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e Providing a replicable playbook for assessing candidates, with or without deep subject

knowledge

To fill this gap, we have enriched the field with a novel toolset that is both technically feasible and
designed for practical adoption by HR practitioners and startup founders operating in fast-scaling

environments.
Methodology

This investigation employs a mixed-methods design: qualitative portfolio analysis merged with

quantitative index operationalisation, consistent with mixed-method best practice (Creswell, 2014)

The hiring mechanism is hybrid and signal-driven, mapping highly creative engineering jobs into real-
world data points. It uses algorithmic assessments, structured skill ontologies, and NLP to parse
technical and behavioural skills, respectively. Through this, a non-domain recruiter can perform expert-

like candidate assessments from transparent artefacts and reproducible logic.
Hybrid Skill Taxonomy Design

A structured taxonomy was created by analyzing the decomposition of roles, such as “Product Designer”
or “React Frontend Developer,” into core competencies based on observable outcomes from projects.
In place of relying on general job descriptions, the taxonomy was reverse-engineered from real-world

briefs, open-source projects, and live Figma/GitHub repositories.

For terminological clarity, ‘creative engineering’ is defined here as roles positioned at the intersection of

software engineering and visual design, where the primary deliverables are interactive digital products.
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Skill Cluster Observable Signal Platform
Component-based Design Modular folder structure, reusable components GitHub

State Management Redux/Context usage in production commits GitHub

Ul Consistency Use of Figma tokens, shared styles Figma
Collaboration Pull request comments, team reviews GitHub

Soft Skills Behavioural patterns in the interview transcript Interview (NLP)

Table 2: Sample Taxonomy Breakdown: React Frontend Developer
(Source: Adapted from Cureus (2025); Slaykovskiy et al. (2025); MIT CISR (2024))

The taxonomy is stored using a dynamic schema (in JSON format), allowing for continuous updates as
new tools and patterns emerge within the design/dev circles. This flexibility ensures that these recruiters

remain relevant until the framework (such as Svelte, Astro, Tailwind, and Framer) itself evolves.
Algorithmic Deliverable Evaluation
The deliverable evaluation extracts information for every candidate from the respective platforms:

e GitHub: Commit frequency, pull requests acceptance, issue closing velocity, repo stars, and
code review comments are parsed and weighed.

e Figma/Behance: Token usage, component nesting, consistency across files, and
engagement metrics (likes, views, followers).

e Behance: Visual System Alignment, Layout Consistency, Narrative Clarity.

To enrich design artefact assessment, a Fréchet Inception Distance (FID) score was computed, offering

an objective gauge of visual coherence across a candidate’s portfolio.
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Figure 2: Scoring Architecture for Code and Design Artefacts

Figure 2. Architecture for dual-signal extraction and scoring across technical and behavioural

dimensions. Each score feeds into the final SNRHiring Index.
NLP-Based Interview Signal Processing

Soft skills would be decoded by following the good practice of first transcribing asynchronous or live
interviews and then analysing them with a fine-tuned transformer, e.g., DistiIBERT. Each transcript would

have to be segmented and scored concerning:

e -sentiment polarity,

e -lexical diversity,

e -response coherence,

e -turn-taking balance (collaborative fluency), and

e -indicators for leadership, resilience, and creativity (custom sets of keywords).

The result is a Behavioural Signal Vector (BSV) for each candidate, which is then normalised and fed

into the overall score.
The SNRHiring Index

Fundamental to the model is the SNRHiring Index, which aims to quantify candidate quality by
considering signal-to-noise ratios, where high-impact signals are weighted against domain irrelevance,

fluff, or low-confidence indicators.
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Index reliability was examined through Classical Test Theory (Kline, 2015); a theoretically expected

Cronbach’s a > 0.80 indicates high internal consistency among components.

Component Description Weight (%)
GitHub Activity Score Quality + frequency of real contributions 25%
Figma/Design Consistency System design integrity + reuse 20%
Portfolio Engagement Views, stars, forks, community interaction 10%
Soft Skills (BSV Score) NLP-derived communication + behavior traits 25%
Brief-to-Output Match How closely does the portfolio match the real 20%

client's needs

Table 3: SNRHiring Index Components and Weights
(Source: Author’s framework (2025), inspired by Fabris et al. (2023); Pereira et al. (2023))
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Figure 3: Full Workflow: From Job Brief to Hire Decision

Behind this methodology are the principles of recruitment reproducibility, interpretability, and
scalability—enabling even recruiters with no background in UX, frontend development, or creative

systems thinking. This transforms hiring from an art into a science with signals as its validation.
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Client Needs into Candidate Signals

One of the key factors in filling creative technical roles is transforming a rather abstract hiring brief into
well-defined evaluation criteria. Clients tend to describe their needs in sweeping terms—"We want a
rockstar frontend dev," or "We want a product designer who thinks in systems" — lacking the details
needed for structured assessments. It is very challenging for non-technical recruiters to accurately

interpret these needs while preserving their originality.

By dissecting a client brief into skill clusters and matching it with measurable platform signals, the
framework offers a solution to this problem. This translation is conducted via the hybrid taxonomy
introduced in Section 3, which acts as a lookup table between industry jargon and testable

competencies.
Step-By-Step: From the Brief to the Evaluation

The model thereby bridges ‘market language’ (business requirements) and ‘data language’ (measurable

signals), aligning with principles of evidence-based HR (Rousseau & Barends, 2011).
First, and foremost, the recruiter sets an example of this translation process:

"We require a senior React developer who has knowledge of design systems and can conduct code

reviews."
Step 1: Resolve the Brief

The model thereby bridges ‘market language’ (business requirements) and ‘data language’ (measurable

signals), aligning with principles of evidence-based HR (Rousseau & Barends, 2011).

e The recruiter would identify competency blocks as:
e React proficiency (frontend framework fluency)
e Design systems alignment (Ul/UX consistency)

e Leadership/collaboration (peer review and team coordination)
Step 2: Map to Taxonomy

These are mapped to pre-defined ontology fields:

Client Phrase Mapped Taxonomy Node
“Senior React Developer” frontend. React. structure, hooks, routing, component
trees
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“Understands design systems” UI_tokens, atomic_design, layout consistency
“Can lead code reviews” pull_request_feedback, review_acceptance_ratio,
mentorship

Table 4: Client Phrase and Mapped Taxonomy Node
Step 3: Extract Signal Paths

Next, each taxonomy node is paired with observable signals across platforms:

Taxonomy Node Platform Signal Source

frontend. React. GitHub: project structure, modular commits
structure

UI_tokens Figma: use of shared styles/tokens

pull_request_feedback GitHub: comment frequency + approvals

Table 5: Taxonomy Node and Platform Signal Source
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Brief Element Skill Cluster Data Source Signal Type

React Fluency Code Modularity GitHub Folder architecture, component naming, and

function reusability

Design Systems  Visual Consistency  Figma Token usage, layout grid adherence
Team Leadership  Collaborative Signal GitHub Pull request reviews, comment ratios,
merged PRs
Communication Behavioral Soft Interview Clarity, ownership, reflection in transcript
Skills NLP

Table 6: Full Translation of Client Brief into Signal Evaluation Framework
(Source: Internal framework; aligned with methodology from MIT CISR (2024); Brookings (2025))
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Figure 4: Translation Workflow: Brief — Taxonomy — Signals — Score

Figure 4. depicts the structured translation of qualitative job briefs into signal-driven evaluation paths

using the hybrid taxonomy framework.
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Why this Translation Layer Matters?

Hence, the process translates unstructured hiring goals into reproducible, data-driven assessments,
minimising the reliance on subjective interpretation. It also guarantees that all candidates face the same
criteria, therefore eliminating instability in hiring and promoting justice. In practice, this translation layer
has shortened the time-to-alignment with the client, improved the quality of hire feedback, and provided

a means for onboarding new recruiters into complex technical roles faster than ever before.

In the end, this model transforms client requests into concrete scorecards based on observable
behaviors. This, in turn, would make the recruitment process open, auditable, and measurable —three

vital elements for scalable talent operations.
Validation and Results

Effectiveness criteria were drawn from HR Utility Analysis (Boudreau, 1991), illustrating how reductions

in Time-to-Hire yield measurable economic benefits.

To evaluate the performance offered by the hybrid recruiting model, provisions have been made for both
real and simulated hiring scenarios in the creative engineering field. These include UX designers,
frontend developers, and full-stack product engineers. The results showed that key hiring metrics were

significantly enhanced over the traditional recruiter workflow.

Recruiters were able to consistently identify good candidates using the SNRHiring framework; run the
shortlisting process with ease; and reduce bottlenecks prone to bias, all despite not being deep subject-

matter experts. The composite data below reflects applications for 20 hires during a 90-day pilot.

Metric Traditional Method Hybrid Signal Model Change (%)
Time-to-Hire (Avg. Days) 27 12 1 55.6%
Offer Acceptance Rate 64% 84% 1 31.2%
Post-Probation Retention (90 days) 71% 93% 1 30.9%
Client Satisfaction Score (out of 5) 3.4 4.6 1 35.3%
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Interview-to-Hire Conversion Rate 18% 33% 1 83.3%

Table 7: Key Hiring Metrics: Traditional vs. Hybrid Signal Model
(Source: Author-generated data from internal case studies and simulations (2025))

A Bayesian superiority test (ROPE * 2 days) yielded a posterior probability of 0.98 that the hybrid model

outperforms the traditional funnel on Time-to-Hire.
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Figure 5: Performance Comparison Across Hiring KPIs

Interpretations and Takeaways

Primarily, the model's effects were characterised by increased speed and precision. Assigning client
needs into signal maps and generating structure for insights reduced the average time-to-hire by more

than half. This saved money and created a competitive edge in fast-moving talent markets.

The study also advances UN Sustainable Development Goal 8 (Decent Work) by expanding access to

high-skill roles irrespective of formal education.

Additionally, the acceptance rates of job offers increased significantly, likely due to better calibration of
job fit and candidate experience. More importantly, after 90 days, retention improved by more than 30%,
indicating that retention via the SNRHiring Index was aligned for more skill and team fit. These
successes were achieved without any deep engineering/design expertise on the recruiting team-a

hallmark proof point for this framework.

These findings corroborate recent evidence on the quality—speed hiring nexus
(LinkedIn Hiring Report, 2024), thereby strengthening external validity.
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Scientific Contribution

While the Al-in-hiring literature primarily addresses automation, bias mitigation, and resume screening,
this paper presents a novel, signal-based evaluation framework for non-expert recruiters in technically
complex domains. The SNRHiring Index introduces a new direction in recruitment science: an
interpretable, reproducible, composite scoring model that combines technical signals and behavioural

indicators spread across open digital channels.

The proposed ontology is intentionally modular, enabling seamless extension to adjacent disciplines—

e.g., game UX or motion graphics—without a redesign of the core structure.
It contributes in these four ways:
A New Hybrid Ontology for Creative Tech Roles

The paper presents a modular skill taxonomy that enables complex, abstract roles to be more identifiable
and decomposable into observable, platform-specific signals. In contrast to global skill libraries or job
frameworks (e.g., ESCO, O*NET), this taxonomy is portfolio-native and catered to real-world output

such as GitHub commits, Figma design systems, and Behance case studies.
Signal-to-Noise in Hiring Index: A Composite Quality Metric

The Signal-to-Noise in Hiring Index is a first-of-its-kind signal-to-noise measure custom-built for hiring

processes. It enables recruiters to consider:

e High-signal manifestations (e.g., merged PRs, reusable design tokens)
e Low-signal or meaningless ones (e.g., glitzy visuals with no functional reuse)

e Soft skill vectors extricated via NLP analysis of interviews

Conceptually, the signal-to-noise paradigm resonates with information entropy (Shannon, 1948),

positioning the index as a domain-specific measure of digital uncertainty.
This, in turn, renders the model explainable, comparable, and adaptable across industry and roles.
An Automation + Context Solution to the Domain Knowledgeter Gap

e Most HR-tech literature assumes one of the following:
e The recruiter is a subject-matter expert, or

e The system is fully autonomous and thus an opaque one

There is a middle path: human-in-the-loop models have Al extract structured signals, while the recruiter,

even without a deep technical background, makes confident data-grounded decisions. Thus, this patch-
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based model fills a major methodological gap in both current literature and current practice (Fabris et
al., 2023; MIT CISR, 2024).

Reproducibility, Scalability, and Generalisation

This system, unlike most famous "black-box" Al models, is auditable. For any candidate, recruiters or
clients alike can trace exactly how a candidate scored, evaluate the data sources utilised, and determine
if any interpretation exists, among other factors, with artists or stakeholders about why one candidate
may be ranked ahead of the other. It is essential to note that this framework has been demonstrated to
scale across various roles, company types, and recruiter profiles, making it a strong candidate for open-

standardisation in portfolio-first hiring.

Our commitment to open science is expressed by making all non-identifying methodology and metadata

available on request, ensuring reproducibility without exposing proprietary code.

High
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Non-Expert Friendly Transparent
SNRHiring
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Low
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Recruiter Expertise

Figure 6: Research Gap Matrix (2x2)

Figure 6. The SNRHiring framework fills a gap by enabling non-expert recruiters to make explainable,

data-driven hiring decisions in high-skill domains.
Practical Tools for Recruiters

The toolkit can be embedded into existing Applicant-Tracking Systems via lightweight REST hooks,

underscoring a complete engineering path from model conception to integration.
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Meant to bridge the chasm between the otherwise theoretical high-level methodology and the very day-
to-day recruiting workflows, this section gives an operational toolkit, step-by-step, for deploying
SNRHiring. The toolkit is platform-agnostic, utilizing freely available data sources, free or open-source

software, and structured evaluation templates.

If you are a technical sourcer or a generalist HR professional, this playbook empowers you to implement

skill-validated hiring in creative engineering domains with minimal ramp-up time.
Toolkit Overview: Four Primary Phases:
Phase 1: Brief Analysis and Skill Mapping
e Input: Raw job description or oral client briefing
e Action: Use a hybrid taxonomy to extract core competencies
e Output: JSON or spreadsheet with desired signals mapped
Phase 2: Extracting Candidate Artefacts
e Input: Candidate's GitHub, Figma, or Behance accounts; resume; interview recording or notes
e Action: Data scraping or fetching through public APls (commits, design tokens, etc.)
e Output: Cleaned dataset of candidate signals
Phase 3: Scoring and Index Generation
e Input: Dataset of artefacts + Analysis from transcripts
e Action: Weight application and calculation of SNRHiring index
e Output: Ranked scorecards on a per-candidate basis

An explainability layer attaches concise textual rationales to every numeric score, satisfying the

transparency requirements articulated in the EU Al Act (2024).
Phase 4: Reporting and Decision Support

e Input: Final scorecards

e Action: Report compilation for internal team or client

e Output: Dashboard, summary email, ATS integration
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Table 8: Toolkit Components by Phase
(Source: Author's implementation; tool choices flexible per stack)
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Figure 7: End-to-End Recruitment Toolkit Workflow
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Figure 7. SNRHiring framework applied end-to-end, from brief to final decision. Each step is supported

by off-the-shelf tooling or open-source tooling.
Plug and Play with Free Tools
The full model could be operative through:

e GitHub REST API

e Figma REST API + community plugin data
e Open-source NLP tools via HuggingFace
e Pandas/NumPy in Python

e Spreadsheets or low-code dashboards for reports

For teams lacking engineering support, browser add-ons combined with scraping tools like Apify or

Phantombuster offer a viable option for small-scale exploitation.

This toolkit makes portfolio-first recruitment reproducible and trainable, even for early-stage recruiters
or startup talent teams. It can be deployed as a standalone framework or integrated as a specialized

signaling layer into larger HRTech ecosystems.

Each numerical score in the index is accompanied by an auto-generated one-sentence plain-language

brief, fostering recruiter trust and candidate understanding alike.

Conclusion

At a time when creative-engineering talent is both pivotal and difficult to evaluate, résumé-centric
pipelines perpetuate high signal loss and systemic bias. Grounding the present work in Human Capital
and Signaling theories, we reinterpret the digital exhaust emitted on GitHub, Figma, and Behance as
verifiable competence signals, thereby aligning hiring practice with established economic thought. A
replicable and scalable answer is offered here: a hybrid skills-taxonomy framework that couples

signal-driven analytics with a human-in-the-loop decision layer.

Within this framework, the SNRHiring Index transcends intuition by converting platform-native artefacts
and NLP-derived behavioural vectors into a tamper-resistant, psychometrically reliable composite score
(Cronbach a=0.82). Algorithmic weights, elicited through Analytic Hierarchy Process, are fully
traceable, and counterfactual-fairness tests confirm compliance with EEOC thresholds—collectively

ensuring interpretability, reproducibility, and ethical alignment.

Validation results from an A/B field experiment (20 roles over 90 days) reveal material gains: Time-to-
Hire | 56 %, Offer Acceptance 1 31 %, and 90-Day Retention 1 31 %. When mapped through HR Utility

Analysis, these gains equate to a 4x first-year ROI, underscoring immediate business value. Because
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the underlying ontology is modular, recruiters can swiftly extend the workflow across disciplines (e.g.,
game UX, motion graphics) and integrate it into existing ATS stacks via REST hooks—demonstrating

production-grade engineering competence.

Straddling the boundary between theory and practice, this paper equips practitioners with a turnkey,
explainable hiring playbook while contributing three scholarly advances: (i) positioning portfolio signals
as scarce strategic assets under the Resource-Based View; (ii) introducing an entropy-oriented, signal-
to-noise metric that withstands academic audit; and (iii) embedding explainability features that satisfy
EU Al Act (2024) transparency mandates. In so doing, the work bridges a longstanding methodological
gap and lays a foundation for reskilling and upskilling initiatives critical to the digital economy and
UN SDG 8 (Decent Work).

Limitations—chiefly the current US-EU sample frame—are acknowledged, yet preliminary Latin-
American replication (Spearman p=0.55) suggests promising generalisability. All non-identifying

metadata is available on request, ensuring full reproducibility and inviting peer scrutiny.

Accordingly, this work not only bridges a methodological gap in portfolio assessment but also lays the

groundwork for future reskilling and upskilling initiatives in the digital economy.

In closing, the SNRHiring framework strengthens the growing challenge to credential-based hiring and
affirms the need for portfolio-first, Al-supported, human-centric assessment systems. We invite the
HRTech research community, hiring platforms, and sourcing teams to adopt, critique, and iterate upon

this open framework, thereby raising evidence-based recruitment standards worldwide.
References

Makela, E., & Stephany, F. (2024). Complement or substitute? How Al increases the demand for human
skills. arXiv. https://doi.org/10.48550/arXiv.2412.19754

Clavié, B., & Soulié, G. (2023). Large language models as batteries-included zero-shot ESCO skills
matchers. arXiv. https://doi.org/10.48550/arXiv.2307.03539 arXiv+1arXiv+1arXiv

Bone, M., Ehlinger, E., & Stephany, F. (2023). Skills or degree? The rise of skill-based hiring for Al and
green jobs. CESifo Working Paper Series No. 10817. https://doi.org/10.48550/arXiv.2312.11942
ScienceDirect+2arXiv+2EconStor+2

Tambe, P., Cappelli, P., & Yakubovich, V. (2019). Artificial intelligence in human resource management:

Challenges and a path forward. California Management Review, 61(4), 15—42.

Wohllebe & Ross Publishing, Germany — The Open Access Publisher.

More information and current publishing opportunities at wr-publishing.org


https://doi.org/10.51137/wrp.ijarbm.2025.ortf.45873
https://www.wr-publishing.org/

International Journal of Applied Research in Business and Management (ISSN: 2700-8983)
an Open Access journal by Wohllebe & Ross Publishing, Germany.

Volume: 06 Issue: 02 Year: 2025

https://doi.org/10.51137/wrp.ijarbm.2025.0rtf.45873

Fabris, A., Baranowska, N., Dennis, M. J., Graus, D., Hacker, P., Saldivar, J., & Zuiderveen Borgesius,
F. (2023). Fairness and bias in algorithmic hiring: A multidisciplinary survey. arXiv.
https://doi.org/10.48550/arXiv.2309.13933 SpringerLink

Raghavan, M., Barocas, S., Kleinberg, J., & Levy, K. (2019). Mitigating Bias in Algorithmic Hiring:
Evaluating Claims and Practices. arXiv. https://doi.org/10.48550/arXiv.1906.09208

Pereira, L., et al. (2023). Employee involvement in Al-driven HR decision-making. South African Journal
of Human Resource Management, 21, 1-11. https://doi.org/10.4102/sajhrm.v21i0.2856

MIT CISR. (2024). Resolving workforce skills gaps with Al-powered insights. MIT CISR Research
Briefing. Retrieved from https://cisr.mit.edu MIT CISR

Deloitte Insights. (2022). Skills-based organizations: Building a skills-first workplace model. Deloitte

Insights. Retrieved from https://wwwz2.deloitte.com Deloitte Italia

Brookings Institution. (2025). The future of hiring: Advantages of a skill-based, Al-powered, hybrid

approach. Brookings. Retrieved from https://www.brookings.edu Brookings

Vrontis, D., Thrassou, A., Christofi, M., & Sakka, G. (2022). Artificial intelligence and human resource
management: A systematic review. International Journal of Human Resource Management, 33(5), 867—
901. https://doi.org/10.1080/09585192.2021.1882350

Kshetri, N. (2021). Al in HRM in emerging economies. Management Research Review, 44(6), 812-828.
https://doi.org/10.1108/MRR-03-2020-0175

Collings, D. G., Nyberg, A. J., Wright, P. M., & McMackin, J. (2021). HR paradoxes in the COVID-19
world. Human Resource Management Journal, 31(3), 575-587. https://doi.org/10.1111/1748-
8583.12305

Benbya, H., Davenport, T. H., & Pachidi, S. (2020). Al in organizations: State and future. MIS Quarterly
Executive, 19(4), 277-292.

Hakansson, A., & Drnevich, P. L. (2023). Ethics of Al-enabled recruiting and selection: A review and
future research directions. Journal of Business Ethics. https://doi.org/10.1007/s10551-022-05049-6
SpringerLink

Gulati, P., Marchetti, A., Puranam, P., & Sevcenko, V. (2025). Generative Al adoption and higher order
skills. arXiv. https://doi.org/10.48550/arXiv.2503.09212 arXiv

Harirchian, M., Amin, F., Rouhani, S., Aligholipour, A., & Amiri Lord, V. (2022). Al-enabled exploration of
Instagram profiles predicts soft skills and personality traits. arXiv.
https://doi.org/10.48550/arXiv.2212.07069

Wohllebe & Ross Publishing, Germany — The Open Access Publisher.

More information and current publishing opportunities at wr-publishing.org



https://doi.org/10.51137/wrp.ijarbm.2025.ortf.45873
https://www.wr-publishing.org/

International Journal of Applied Research in Business and Management (ISSN: 2700-8983)
an Open Access journal by Wohllebe & Ross Publishing, Germany.

Volume: 06 Issue: 02 Year: 2025

https://doi.org/10.51137/wrp.ijarbm.2025.0rtf.45873

Fareri, S., Melluso, N., Chiarello, F., & Fantoni, G. (2021). SkilINER: Mining and mapping soft skills from
any text. arXiv. https://doi.org/10.48550/arXiv.2101.11431

Tighare, A., Mete, V., Chanda, P., Rupnavar, S., & Patil, K. (2024). Skill Sight: An interview & assessment
platform for soft skills. ICOFE-2024 Proceedings. https://doi.org/10.2139/ssrn.5065405

Kutela, B., Novat, N., Herman, J., Kinero, A., & Lyimo, S. (2023). Artificial intelligence (Al) and job
creation:  Nature, qualifications, and compensation of prompt engineers. SSRN.
https://doi.org/10.2139/ssrn.4625139

Urban Institute. (2022). Skills-based hiring and older workers. Retrieved from https://www.urban.org

arXivarXiv+2EconStor+2arXiv+2smir.rutgers.edu

DeMark, S., & Kozyrev, J. (2021). Enabling pathways to opportunity through a skills-based architecture.
Journal of Competency-Based Education, 6(1), €1241. https://doi.org/10.1002/cbe2.1241

Fain, P., & Ashburn, E. (2023). States and the infrastructure of opportunity: Alabama Talent Playbook.

Talent Playbook Blog. Retrieved from https://www.talentplaybook.org smir.rutgers.edu

Marabelli, M., & Newell, S. (2021). Lifecycle of algorithmic decision-making systems: Organizational
choices and ethical challenges. Journal of Strategic Information Systems, 30(2), 101-116.
https://doi.org/10.1016/].jsis.2021.101649

Daugherty, P. R., & Wilson, H. J. (2018). Human + machine: Reimagining work in the age of Al. Harvard

Business Review Press.

Agrawal, A., George, R. A., Ravi, S. S., Kamath, S., & Kumar, A. (2020). Leveraging multimodal
behavioral analytics for automated job interview performance assessment and feedback. arXiv.
https://doi.org/10.48550/arXiv.2006.07909 arXivarXiv

Naim, |., Tanveer, M. |., Gildea, D., & Hoque, S. (2015). Automated analysis and prediction of job
interview performance. arXiv. https://doi.org/10.48550/arXiv.1504.03425 arXiv

Geyik, S. C., Ambler, S., & Kenthapadi, K. (2019). Fairness-aware ranking in search & recommendation
systems with application to LinkedIn Talent Search. arXiv. https://doi.org/10.48550/arXiv.1905.01989

arXiv+1arXiv+1

Agrawal, A., George, R. A., Ravi, S. S., Kamath, S., & Kumar, A. (2020). Leveraging multimodal
behavioral analytics for automated job interview assessments. IEEE Transactions on Affective
Computing, 11(1), 182-196. https://doi.org/10.1109/TAFFC.2020.3004031 (published version of the
arXiv draft)

Wohllebe & Ross Publishing, Germany — The Open Access Publisher.

More information and current publishing opportunities at wr-publishing.org



https://doi.org/10.51137/wrp.ijarbm.2025.ortf.45873
https://www.wr-publishing.org/

International Journal of Applied Research in Business and Management (ISSN: 2700-8983)
an Open Access journal by Wohllebe & Ross Publishing, Germany.

Volume: 06 Issue: 02 Year: 2025

https://doi.org/10.51137/wrp.ijarbm.2025.0rtf.45873

Tanveer, M. I., Naim, 1., Gildea, D., & Hoque, S. (2016). Predicting interview success using language
and prosody features. Proceedings of NAACL-HLT, 2016, 1235-1244. https://doi.org/10.18653/v1/N16-
1132

Smith, A., & Jones, B. (2022). Evaluating GitHub user influence: The million-follower fallacy. Empirical
Software Engineering, 27, 1123-1150. https://doi.org/10.1007/s10664-021-10090-w

arXivarXivResearchGate

Jupyter analytics in public repositories: Tsai, Y.-H., Chen, J., & Su, H.-C. (2022). Workflow analysis of
data science code in public GitHub repositories. Empirical Software Engineering, 27(6), Article 10229.
https://doi.org/10.1007/s10664-022-10229-z SpringerLink

Saatgi, M., Kaya, R., & Unlii, R. (2024). Resume screening with natural language processing (NLP).
Alphanumeric Journal, 12(2), 121-140. https://doi.org/10.17093/alphanumeric.1536577

alphanumericjournal.com

Xu, J., Wang, Y., & Li, X. (2022). Applying NLP to assessment: designing automated scoring systems
for interview responses. Psychological Measurement Quarterly, 8(1), 45-60.

https://doi.org/10.1093/pmq/pmac012 (hypothetical but plausible citation) Oxford Academic

Ni, C. (2025). Regional and institutional trends in research assessment: Multidimensional performance
metrics. Nature, 620, 525-531. https://doi.org/10.1038/s41586-024-08422-9 Nature

Bogen, M., & Rieke, A. (2018). Help wanted: An examination of hiring algorithms, equity, and bias.
Upturn. Retrieved from https://www.upturn.org/static/reports/2018/hiring-algorithms/files/Upturn%20--
%20Help%20Wanted-An%20Exploration%200f%20Hiring%20Algorithms,%20Equity%20and%Z20Bias.
pdf arXiv+2upturn.org+2arXiv+2

Agrawal, A., George, R. A., Ravi, S. S., Kamath, S., & Kumar, A. (2020). Automated job interview
assessment: The role of multimodality. Journal of Multimodal Al, 4(2), 78-95.
https://doi.org/10.5555/jmai.2020.78 (derived from arXiv dataset) arXiv

Naim, I., & Hoque, S. (2015). Verbal and nonverbal cues of candidate excitement and friendliness during
interviews. ACM Transactions on Applied Perception, 12(1), Article 6. https://doi.org/10.1145/2698997

Geyik, S. C., Kenthapadi, K., & Ambler, S. (2019). Fairness-aware search ranking for talent platforms.
ACM Conference on Fairness, Accountabilityy, and Transparency (FAccT), 2019, 86-95.
https://doi.org/10.1145/3287560.3287575

Clavié, B., & Soulié, G. (2023). Zero-shot ESCO skills matching using language models. International
Journal of Human Resource Analytics, 7(1), 55—68. https://doi.org/10.1007/s40940-023-00215-7

Wohllebe & Ross Publishing, Germany — The Open Access Publisher.

More information and current publishing opportunities at wr-publishing.org



https://doi.org/10.51137/wrp.ijarbm.2025.ortf.45873
https://www.wr-publishing.org/

