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Context

P&G's Ben Cat Plant packages Gillette razors at high volume. Labour and material cost is
tracked per SKU by hand with analysts consolidating across several Excel workbooks and

simulate scenarios in spreadsheets and PowerPoint.

Across 623 in-scope SKUs, and against an 8.9% wage rise in 2025 with the fastest input-
cost inflation in fifteen years, that manual process no longer scales.

Cost Advisor makes it continuous by projecting cost, deterministically calculating costs
through the plant’s own labour formula, simulating various scenarios across different
optimization goals to compare and present opportunities to create savings, presenting
these scenarios in a ranked orderly manner, and monitoring volume swing to close the

gap and reduce repetitive manual effort.

Methodology
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Industry Supervisor: Tran Nguyen Cao Minh

100%

Cost Calculation Accuracy
With Deterministic Excel

Parity Checks

Objectives

Reproduce the plant’s own calculation. Rebuild the Excel labour and material
calculations in fixed precision arithmetic, including the stepped manpower hierarchy.
Verified against 20 supervisor-agreed set of SKUs.
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Cost Hallucinations and Fake
Numbers Produced by the
Advisor

Optimization Goals for
Scenario Simulations

Turn a detected gap into ranked options. Rank at least 3 interventions across six goal

categories, each naming the components or staffing changes involved, its projected
annual saving alongside its potential trade-offs.

Refuse to assert hallucinations or unproven numbers. Route every numerical claim
through verify _numbers.

Extended scope: Volume Swing Monitor. Monitor/detect deviations from a specific
benchmark (5%) from the actual monthly volume swings

The language model reasons and explains without ever calculating. Calculations are performed deterministically and verified before being sent out in a reply with users having the
ability to check grounding rates.

Users (Types include:
Plant Engineer,

Production Supervisor,
System Administrator)

Procurement Specialist.

P&G Cost Advisor

Agentic decision-support system - Ben Cat Plant. Binh Duong

Cost Projection
Deterministic yearly $/SU
reproduced at 100% parity

reproduced at 100% parity with the
plant's workbook

Volume Swing Monitor
Monthly actual vs. forecast root-
cause classified aleris with cost

impact sizing

Uses through

fromtend

SYSTEM IN SCOPE

Scenario Simulation
>= 3 ranked explainable cost-saving
interventions per detecied gap

Generative- Al interaction layer
Natural-language questions and simulations

Explains and cites the sources from deterministic calculations. no numbers should originate from this layer.

Grounding gate + human-in-the-loop review
Every numeric claim is traced back to a deterministic source before it is sent out in a reply and there is transparency in
the "Grounding Rates” to ensure that the user can check the authenticity of the numbers stated. Upon reading through

the reply, the users should be able to sign off or further escalate any changes they want to impleement.

Experlment & Results

Measured b
Cost accuracy vs. Excel (20 .
1 o)
SKUS) 00%

{8} Settings
Scenario simulation (MAPE) <1%
Answer-grounding rate >95%
Latency (median / p95) 10-15s

Stress testing with the industry supervisor allowed for consistency
across usability, latency, and transparency of claims in the Agentic Al
model. Cost accuracy was verified through weekly meetings and the
simulation results were authenticated with the supervisor to ensure that
the results were viable and made sense to the users at P&G. Full scope
was achieved with the current prototype being tested by P&G.

Conclusion

Three findings shaped the system. The plant's KPI is cost per Statistical Unit rather than per item, and SU Factor can legitimately be zero, so every SU denominated metric needs a
fallback. Manpower is added in discrete blocks, so cost per unit rises faster than volume falls and a linear labour model would misprice every scenario. Packaging changes on cheaper

Live production

Ranked scena

Bundle these scena

Plant Data Sources - Future Working Excel Workbooks / Current 8 Excel Workbooks
Packing Center SUF Data - Packing Center Operation Sheet - Packing Center Demand - Packing Center Contractor

Quotation - Product Information_RMIT - Material Information_RMIT - Historical data - Abbreviation

line — Scenario #1
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Reports & Action Plans
PDF XLSX DOCX exports
Ranked scenarios and
approved action plans for
the plant’'s own review
packs.
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machines save labour while BOM simplification saves material, and merging the two produced recommendations the plant could not act on.
The wider contribution is architectural: separating numerical authority from language generation produces a system its users can audit.

G Ingest and validate

Plant workbooks are mounted read-only and validated on load with pandera.
Schema and unit drifts are rejected during ingestion.

6 Compute deterministically

A fixed-precision decimal.Decimal engine projects yearly $/SU using the
plant’'s own formula and models the stepped manpower hierarchy that makes
labour cost non-linear against the throughput.

e Reason, ground, escalate

No action plan without human acceptance

Custom (chat)

The agent calls typed tools and retrieves comparable historical interventions.
Any claim it cannot trace to a tool output is withheld and routed to a human
reviewer.

C1 - NUMERIC AUTHORITY
Only the deterministic engine may
originate a number

C2 - GROUNDING
No unverified claim reaches a user

C3 - HUMAN AUTHORITY C4 - SOURCE IMMUTABILITY

The system never writes to a plant source

un scenarios n Remove 557 TRAY SKRD FLX-PRGD-PRSLD RAZ OS JP (32.0% of material spend) e material  ® ® Forming @ Nesds review View on line » = Action plan

$1,558 USD/yr

“| SPECIFIC CHANGES

Remove 1.01 EA per finished IT of 98@a6164 1,558 USD/yr

Component: 557 THAY SKRD FLX-PRGD-PRSLD RAZ OS5 JP
Class: TRAY » CARTON
Unit price: $0.002719/1T - Shar fSKU end: 3
Ann | onsump n: 578,909 FA (1.01 EA = 573,178 finished ITfyr)
Verify saving: 578909 = S0.002719/1T = 41,558 USD/yn

2 Remove SWIP CO ASM FUS FAM HOC BULK (19.2% of material spend) * ® material ® & Packing * ¢ Needs review View on line # * Action plan Accept

$933 USD/yr

°| SPECIFIC CHANGES
Remove 2.12 EA per finished IT of 91518666 $933 USD/yr

Component: SWIF CO ASM FUS FAM HOC BULK
Class: HOC »
Unit price: $0.001628/1T - Share of SKU spend: 19.2%
Anni I onsump _r“|L} 10 EA (212 EA = 573,178 finished 1T/yr)
Verify saving: 1 $0.00162 B,I’IT $933 USDyyr

3 Remove 557 INST SKG FLX-PRG-PSL MN 2UP RZ OS JP (18.4% of material spend) * ® material e e i
& ANNUAL SAVING
$894 USD/yr
—25% risk - 75% confidence

CCCCCCCCCCCCCCCC

Remove 1.01 EA per finished IT of 21171228 $894 USD/yr

Component: 557 INST S5KG FLX-PRG-PSL MM 2UP RS OS5 1P
Class: INST » CARTON
Unit price: $0.001360/1T - Shar fSKU pend: 18.4
Anni | onsl.lmp S7B909 EA (10T EA = 573178 ‘i-\ich:—\'ﬂ ITfyr)
Verify saving: 578,900 = $0.001560/1T = $894 SJ
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