&p LTIMindtree

WHITEPAPER

Human Resource
Attrition Analytics

Unlocking Predictive Power
with Snowflake and Agentic Al

Authors
Jayanti Shekar | Rohit R Shettar




&p LTIMindtree

Table of Contents

Executive Summary 04
Introduction 05
Challenge 06
e The Multifaceted Challenge of Employee Attrition 06
e Data Integration and Quality Challenges 07
e Analytical Capability Gaps 08
e Employee Experience Blind Spots 09
e Strategic Alignment Gaps 09
Brief Solution Outline 10
Detailed Solution 12
e Architectural Foundation: Snowflake Data Platform 12
e Feature Engineering: The Multidimensional Employee Profile 13
* Machine Learning Approach: From Data to Prediction 13
e Agentic Al: Making Analytics Accessible and Actionable 14
Conclusion 16
Citations 17

About Authors 17



&p LTIMindtree

Human Resource Attrition
Analytics: Unlocking
Predictive Power with
Snowflake and Agentic Al




&p LTIMindtree

Executive summary

The modern workplace continues to evolve rapidly, presenting unprecedented challenges in talent retention.
According to recent studies, 57% of HR professionals believe they lack sufficient data to effectively measure
employee performance, while 32% report their teams lack the analytical capabilities to properly leverage the
data they possessi?. This data gap contributes significantly to organizations' inability to predict and prevent

unwanted attrition, costing businesses millions annually in replacement expenses and lost productivity.

This whitepaper introduces a groundbreaking approach to attrition analytics powered by Snowflake's data
platform capabilities. The solution integrates comprehensive employee data, including attendance
compliance, project allocation, critical skills inventory, education details, learning and development activities,
leave patterns, promotion history, rewards received, and onsite travel experiences, to create a robust

predictive model for identifying employees at risk of departure.

What sets this solution apart is its innovative combination of data engineering excellence through Snowflake
SQL with sophisticated machine learning models and an intelligent agentic Al system. The platform features
five specialized Al agents working together: a diagnostic agent to investigate root causes, a forecasting agent
to project future trends, an alerting agent to flag concerning patterns, a query generator agent to facilitate
natural language data exploration, and a chart recommender agent to optimize visualization. The combined
solution delivers strategic value to the CHRO: it provides a holistic view of attrition drivers, enabling proactive
retention interventions and continuous monitoring. Surfacing insights like ‘top turnover predictors’ and
forecasting future attrition trends, it aligns HR initiatives with business goals while providing actionable
insights through an intuitive interface. Organizations implementing similar solutions have reported

measurable improvements in retention rates.

By aligning with the comprehensive HR strategy outlined in the 2025 leadership vision, this initiative draws
upon the insights shared by our organization’s CHRO in her recent interview with Strategic CHRO 360, the
solution supports business alignment, talent acquisition, employee experience enhancement, and
performance management of all critical components of a future-ready workforce®. The platform empowers
HR professionals to move from reactive responses to proactive talent management, transforming attrition

from an inevitable cost of business to a manageable organizational challenge.
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Introduction

Employee attrition remains one of the most persistent challenges facing organizations across industries. The
cost of replacing an employee typically ranges from 50% to 200% of their annual salary B!, encompassing
recruitment, onboarding, lost productivity, and cultural impact. Beyond these direct costs, unplanned
departures disrupt team dynamics, delay critical projects, and often result in the loss of institutional

knowledge that may take years to rebuild.

What makes attrition particularly challenging is its multifaceted nature. An employee's decision to leave rarely
stems from a single factor but rather represents the culmination of various influences - compensation
concerns, limited growth opportunities, work-life balance issues, management conflicts, or cultural
misalignment. Traditional HR approaches have struggled to capture this complexity, often relying on exit
interviews that occur too late for intervention or engagement surveys that provide only a partial view of

employee sentiment.

While the technological landscape has evolved significantly, it also creates new possibilities to address this
persistent challenge. The convergence of robust data platforms like Snowflake, advanced machine learning
capabilities, and interactive Al systems has opened the door to a more sophisticated approach to attrition
management — one that leverages comprehensive employee data to identify patterns invisible to the

human eye.

This attrition analytics solution combines Snowflake's data processing capabilities with machine learning
models and agentic Al to transform how organizations understand, predict, and mitigate unwanted turnover.
Integrating diverse data points from across the employee lifecycle, this solution enables HR leaders to move
from reactive damage control to proactive talent management, fundamentally changing the attrition

equation for modern organizations.
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Challenge

@ The Multifaceted Challenge of Employee Attrition

HR departments across industries face significant hurdles in addressing employee attrition
effectively. A 2025 survey reveals that organizations lose approximately 18% of their workforce
annually to voluntary departures, with replacement costs averaging 150% of the departing
employee's salarytl. These statistics highlight the urgent need for more sophisticated attrition

management strategies.

The challenge begins with identifying the true drivers of employee departures. While exit interviews
offer some insights, they often fail to capture the complex interplay of factors that lead to an
employee's decision to leave. According to recent research, nearly 40% of departing employees cite
reasons in exit interviews that differ from their actual motivations, either to maintain professional

relationships or avoid uncomfortable conversations?.

@ Data Integration and Quality Challenges

One of the most significant obstacles facing HR analytics today is the fragmentation of employee
data across multiple systems. As noted in recent industry analyses, "Finding, combining, and
properly merging data from multiple sources is a tall task to begin with, but as the volume of data
and its complexity increase, this becomes even more challenging"". HR information typically exists
in siloed environments - recruitment data in applicant tracking systems, performance information
in review platforms, engagement metrics in survey tools, and operational data in Human Resource

Information Systems (HRIS).
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This fragmentation creates several critical problems:

01

Inconsistent data formats
and quality

Data collected across various systems often
follows different standards and quality
controls, making integration challenging.

03

Limited historical perspective

02

Temporal
misalignment
Different HR systems may update at various

intervals, creating difficulties in establishing
accurate timelines for analysis.

Many organizations lack sufficient historical data to identify meaningful patterns, particularly for

newer HR initiatives.

@ Analytical Capability Gaps

Beyond data challenges, many HR departments lack the technical expertise for sophisticated

analytics. A 2025 survey revealed that "57% of HR professionals believe they don't acquire enough

data to measure the performance of their own employees, and 32% didn't think their current staff

had the acumen to evaluate data well enough to understand its value "". This capability gap means

that even when data is available, extracting meaningful insights remains problematic.

Several factors contribute to this analytical challenge:

01

Skill deficits in data science

Traditional HR training rarely
includes the statistical and
programming skills needed for
advanced analytics.

03

Limited predictive capabilities

02

Misinterpretation risks

Without proper training, HR professionals
may draw incorrect conclusions from
complex data, potentially exacerbating
retention issues.

Most current HR analytics focus on descriptive measures (what happened) rather than predictive

insights (what will happen).
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Another critical challenge involves understanding the employee experience
comprehensively. Organizations frequently struggle with:

01

Unclear job expectations

Misalignment between role
descriptions and actual
responsibilities creates friction that
often goes undetected until an
employee decides to leavel?.

03

Inadequate learning and growth visibility

02

Onboarding effectiveness

Complicated or ineffective onboarding
processes significantly impact new hire
retention, yet many organizations lack
metrics to evaluate and improve these
crucial early experiences!?.

HR professionals often lack clear visibility into employees' growth trajectories and learning
aspirations, making it difficult to address one of the primary attrition drivers - career

development opportunities®?!.

@ Strategic Alignment Gaps

Perhaps most fundamentally, HR departments struggle to align attrition management with broader

business objectives. Without clear connections between retention strategies and organizational

goals, retention initiatives often receive inadequate resources and attention.



&p LTIMindtree

This alignment challenge manifests in several ways:

01 02

Limited executive visibility Insufficient succession planning
Executive leadership often Many organizations fail to connect

lacks real-time insights into attrition risk analysis with succession
attrition trends and their planning, creating leadership gaps when
business impact. key employees depart!!.

03

Reactive rather than proactive approaches

Most organizations address attrition after employees leave, rather than identifying and
addressing risk factors proactively.

In summary, the attrition problem is multi-dimensional. It carries high costs (both direct and hidden), spans
technical and human factors, and demands strategic action. CHROs require tools that can digest large HR
datasets, apply sophisticated models, and deliver actionable alerts, turning raw data into workforce strategy.
The Snowflake platform, enhanced with Al-driven agents, is well-positioned to fill this need by enabling
real-time, enterprise-scale analytics on attrition risk. These multifaceted challenges underscore the need for a
more sophisticated, data-driven approach to attrition management that combines comprehensive data

integration, advanced analytical capabilities, and strategic alignment with business objectives.
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Brief Solution Outline

Our solution addresses these challenges through a comprehensive attrition analytics platform built on

Snowflake's powerful data infrastructure. At its core, the platform integrates diverse employee data

sources - attendance patterns, project allocations, skills inventories, education details, learning activities,

leaves availed history, promotion records, recognition events, and travel experiences - to create a 360-degree

view of each employee's professional journey.

Data Consolidation in Showflake

All relevant HR and operational data (employee demographics, attendance records, project
assignments, training history, performance scores, salary and promotion history, rewards and
recognition logs, leave records, business travel, etc.) is ingested into Snowflake. Snowflake’s
scalable architecture ensures secure, governed storage and enables data joins across tables and

data sources.

Feature Engineering and Modeling

Data science teams use Snowflake notebooks (or Snowpark with Python) to clean and transform
the data, which compute features such as attendance compliance, training hours, skill
certifications, tenure, and travel frequency. A variety of machine learning models (logistic
regression, random forests, gradient boosting, neural nets, etc.) are trained to predict each
employee’s attrition likelihood. The models output a risk score per employee, and key explanatory

features are identified (e.g., by feature importance analysis).

Interactive Agentic Analytics

On top of the predictive models, an agentic Al layer provides insights. Automated ‘agents’ are set
up to run periodically or on-demand. A diagnostic agent might analyze recent trends (e.g., spikes
in exit interviews) to surface underlying factors, using Snowflake Cortex’s ability to query both
structured data (via SQL) and unstructured data (notes or survey text). A forecasting agent projects

attrition trends for the next quarter based on historical patterns. An alerting agent continuously
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monitors the risk scores and triggers notifications when a department’s cumulative risk exceeds a
threshold. Meanwhile, interactive natural language agents (via Snowflake Copilot/Cortex Analyst)
allow HR and business leaders to ask ad-hoc questions in plain English. For instance, “Which
high-performers have increased their sick days recently?” or “Show attrition risk by team in the last
six months.” The agents parse these queries, generate SQL or analysis plans, and even recommend
charts. For example, Snowflake's conversational Al can automatically suggest a bar chart of
attrition risk by department or trend lines of turnover over time. An integrated ask bar in the
Snowflake Ul (Copilot) enables non-technical users to request insights and get instant answers and

SQL visualizations.

Actionable Insights and Governance

The risk scores and agentic findings feed into dashboards and alerts for the CHROs and managers.
Snowflake’s governance features (role-based access, data masking, audit logs) ensure that sensitive
employee data is protected even as it is analyzed. Executives see aggregated metrics (e.g., expected
turnover rate by region), while managers can drill into their teams'’ risks. Finally, retention strategies
(e.g., mentoring programs, learning opportunities, recognition) can be prioritized based on data,
focusing resources on employees and units where the model predicts the highest departure risk.
Combining Snowflake's data processing capabilities with advanced ML and intuitive Al interfaces,
our solution enables organizations to shift from reactive attrition management to proactive talent

retention, fundamentally transforming how HR teams approach this critical challenge.
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Detailed Solution

-ation: Snowflake Data Platform

Our attrition analytics solution leverages Snowflake's cloud data platform as its architectural foundation,

providing several critical advantages for HR analytics:

Unified Data Repository

Snowflake serves as a central hub for all employee data, eliminating silos that traditionally hamper
HR analytics. The platform's ability to separate storage and compute resources enables

cost-effective management of large historical datasets, identifying long-term attrition patterns.

Seamless Data Integration

Using Snowflake SQL for data engineering, the solution integrates information from disparate HR
systems - including HRIS platforms, applicant tracking/ learning management systems, performance
review tools, and project management software. This integration creates a comprehensive

employee profile that captures the multidimensional nature of the work experience.

Scalable Processing

Snowflake’s architecture separates compute from storage, so analytics on large HR datasets or
company-wide scaling incur minimal operational overhead. Compute clusters (virtual warehouses)
can be created on-demand for heavy modeling jobs and shut down to control cost. Snowflake's
metadata tagging and role-based access controls ensure that only authorized users (e.g., HR
Managers) see sensitive personnel data. Additionally, features like time travel and fail-safe protect

against accidental data loss.
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_he Multidimensional Employee Profile

At the heart of our solution is a sophisticated feature engineering process that transforms raw employee data

into meaningful predictive indicators. The platform analyzes multiple dimensions of employee experience:

@ Engagement Indicators

e Attendance compliance patterns (identifying changes in previously consistent behaviors)
e Leave utilization trends (particularly unplanned or stress-related leave)

® Project allocation metrics (including bench time and utilization rates)

@ Career Development Factors

e (ritical skills acquisition and deployment
e Education and certification progression
e learning and development participation
e Promotion history and velocity

e Skill gap analysis against market demands

@ Recognition and Growth

e Rewards and recognition frequency and significance
e Compensation competitiveness (internal and external)

e On-site travel opportunities (often correlated with career advancement)

This multidimensional approach ensures that the model captures the complex interplay of factors that

influence an employee's decision to stay or leave.

_roach: From Data to Prediction

Our solution employs a multi-model machine learning approach to attrition prediction:




Model Evaluation and Selection

The system evaluates multiple algorithms, including random forests, gradient boosting machines,
neural networks, and logistic regression, to identify the most effective approach for each

organization's specific attrition patterns.

Feature Importance Analysis

Beyond simple prediction, the platform identifies the factors that strongly correlate with attrition
risk in different employee segments, providing HR leaders with actionable insights for

targeted interventions.

Continuous Learning

As new attrition data becomes available, the models automatically retrain and refine their

predictions, ensuring that changing workforce dynamics are accurately reflected in risk assessments.

_Analytics Accessible and Actionable

The true innovation of our solution lies in its agentic Al system, which transforms complex attrition analytics

into intuitive, actionable insights:

@ Diagnostic Agent

When heightened attrition risk is detected, this agent automatically investigates potential root
causes, analyzing patterns across similar employees and historical cases to identify likely

contributing factors.

@ Forecasting Agent

This component projects future attrition trends based on current patterns, enabling HR leaders to

anticipate departmental or skill-based vulnerabilities before they materialize.
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Alerting Agent

Working continuously in the background, this agent monitors for sudden changes in attrition risk

indicators, immediately notifying HR professionals when intervention opportunities arise.

Query Generator Agent

This natural language interface allows HR professionals to explore attrition data through
conversational questions like "Why are software developers in the region leaving?" The agent

automatically translates these questions into optimized Snowflake SQL queries.

Chart Recommender Agent

Based on the query context and results, this agent suggests the most effective visualization formats
to communicate attrition insights, helping HR professionals create compelling narratives for

executive stakeholders.

AGENTIC ANALYST
a \

INSIGHTS ACTION

Charts/Graphs, Visualizations, Narratives, Autonomous Task Execution,
Summaries, Translations Process Orchestration, Fe

AGENT ENGINE (PLANNER / ORCHESTRATOR)

KNOWLEDGE FABRIC ANALYTICS

Text to Workflows Trends Analysis Root Cause
to SQL Agents Agent Analysis Agent
Metadat. Vector Search . . .
elacata Anomaly Detection Segmentation Comparison
KPI Knowledge Base Agent Agent Agent

Search
Data Model Descriptive Analysis Diagnostic Prediction
Relationships Knowledge Graph Agent Agent Agent
Semantic User Preferences Prescriptive Classification Statistical Analysis
Analysis Agent Agent Agent

DATA (STRUCTURED | UNSTRUCTURED) GUARDRAILS & GOVERNANCE

Hallucination | Toxicity | RBAC | Privacy | Security | Others ...

(Figure 1: Solution Architecture) j
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Conclusion

Organizations that face the challenge of attrition require a fundamentally new approach - one that leverages
the power of comprehensive data, advanced analytics, and intelligent Al systems to transform how HR
professionals understand and address talent retention. Our Snowflake-powered attrition analytics solution
delivers this transformation by providing unprecedented visibility into attrition risk factors while making

sophisticated analytics accessible to HR professionals regardless of their technical background.

The platform enables truly proactive talent management by integrating diverse data points from across
the employee lifecycle and employing machine learning to identify subtle patterns indicative of attrition
risk. The agentic Al layer further enhances this capability by automatically diagnosing root causes, forecasting
future trends, alerting to emerging risks, facilitating natural language exploration, and optimizing

insight visualization.

For organizations committed to building a future-ready workforce, this solution represents a critical
component of a comprehensive talent strategy. Aligning with the 360-degree framework for HR excellence
supports broader initiatives in business alignment, talent acquisition, employee experience enhancement,

and performance management.

The path forward is clear: organizations that embrace data-driven approaches to attrition management will
gain significant competitive advantages in talent acquisition and retention. As the global talent marketplace
continues to evolve, these capabilities will increasingly differentiate industry leaders from those struggling to
maintain workforce stability. The question is not whether organizations can afford to implement such

solutions, but whether they can afford not to.



&p LTIMindtree

Citations

Top HR Tech Trends. Retrieved from

https://blog.darwinbox.com/top_10-hr_tech_trends_2025 [1]

What is HR Data Analytics? Top Challenges & Solutions. (2025). HireVue. Retrieved from

https://www.hirevue.com/blog/hiring/hr-data-analytics-challenges [2]

The cost of replacing an Employee, Retrieved from

https://www.payactiv.com/blog/cost-of-replacing-an-employee/ [3]

Six Challenges Faced While Minimizing Employee Attrition Rate. (2025). UKnowva. Retrieved from

https://uknowva.com/blogs/minimising-employee-attrition-rate [4]

Strategic CHRO360, Creating A ‘Future-Ready’ Workforce, Katie Kuehner-Hebert

N N YN Y MY

https://strategicchro360.com/creating-a-future-ready-workforce/ [5]

About Authors

Jayanti Shekar
Principal Director

Jayanti Shekar is a seasoned leader with over 23+ years of experience at LTIMindtree, where she has
consistently driven large-scale engagements and transformative initiatives. Currently heading the
Center of Excellence for the HR Tech transformation initiative, ReimAlgine HR, Jayanti is
spearheading the digitization of HR processes and the enhancement of employee experiences
through Al. Known for her passion, commitment, and exceptional communication skills, Jayanti
thrives in multicultural environments.



&p LTIMindtree

Senior Solution Architect

With a decade of experience in solution consulting role, Rohit has worked with large organizations

across industries and domains in the analytics space. He is a data enthusiast and product evangelist,

empowering customers with superior decision intelligence. He is enthusiastic about learning new
technologies. He is currently a solution architect at LTIMindtree.




