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Problem: Agents need procedural knowledge
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What Skills
look like

A Skill directory:

anthropic_brand/
I SKILL.md
Fdocs.md

anthropic/brand_style /SKILL.md

F slide-decks.md
L apply_template.py

Progressive
Disclosure

Initially, Claude sees just the
metadata (from the YAML
frontmatter of SKILL.md) from
the available Skills.
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YAML Fontmatter
Metadata
#1# Overview Markdown
This skill provides Anthropic's official brand identity resources for
PowerPoint presentations. It includes a pre-branded template
and tools to apply Anthropic styling to existing presentations. Freeform
#4# Colors Content
*Main Colors:*
- Dark: "#141413" - Primary text and dark backgrounds
- Light: "#faf9f5" - Light backgrounds and text on dark
- Light Gray: "#e8e6dc’ - Subtle backgrounds
### Typography
- *Headings*: Poppins (with Arial fallback)
- *Body Text*: Lora (with Georgia fallback)
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Name: Excel Files
description: Comprehensive Microsoft Excel (.xlsx) document creation, editing, and analysis
with support for formulas, formatting, analysis, and visualization. Use when:
(1) Creating new spreadsheets with formulas & formatting
(2) Reading and analyzing data,
(3) Modifying spreadsheets while preserving formulas
(4) Data analysis and visualization
(5) Recalculating formulas
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Name: PowerPoint Files
description: Microsoft PowerPoint (.pptx) presentation creation, editing, and analysis.
1. Creating or modifying presentations
2. Reading and analyzing existing content
3. Analyzing comments or speaker notes
A
name: Anthropic Brand Style Guidelines
description: Applies Anthropic's official brand colors & typography to PowerPoint
presentations and other professional docs.
J

name: Anthropic BigQuery Schemas

description: Strategic data analysis using Google BigQuery for the Finance & Strategy team.
Provides access to revenue metrics, product usage analytics, sales/CRM data,
and analytics via MCP integration.




Progressive
Disclosure

If Claude thinks the Skill is
relevant to the current task, it
loads the full SKILL.md file
into context.

anthropic/brand_style /SKILL.md

YAML Fontmatter

name: Anthropic Brand Style Guidelines
description: Applies Anthropic's official brand colors and
typography to PowerPoint presentations

## Overview Markdown
This skill provides Anthropic's official brand identity resources for
PowerPoint presentations. It includes a pre-branded template

and tools to apply Anthropic styling to existing presentations.

#4# Colors

*Main Colors:*

- Dark: "#141413" - Primary text and dark backgrounds

- Light: "#faf9f5" - Light backgrounds and text on dark

- Light Gray: ‘#e8e6dc’ - Subtle backgrounds

### Typography

- *Headings*: Poppins (with Arial fallback)
- *Body Text*: Lora (with Georgia fallback)

.

Level File Context Window # Tokens

1 SKILL.md Metadata (YAML) Always loaded ~100

2 SKILL.md Body (Markdown) Loaded when Skill triggers <5k

3+ Bundled files (text files, scripts, data) Loaded as-needed by Claude unlimited*
Approach Token Cost Performance
Manual instructions 5,000-10,000 tokens/request Variable quality
Skills (metadata only) Minimal (just name/description) Expert-level
Skills (full load) ~5,000 tokens when skill is used Expert-level

Skillsx$ b Efiruntime augmentationsg=t :

Prompts RAG Tools Skills
Modular/reusable X v v v
Procedural guidance Limited X v
Executable resources X X v
v v

Cross-model portable

v

X
v
v




SkillsBYIZiEX AR

Benchmark#i s

© Skills Layer

Domain-specific capabilities and
workflows that extend agent
functionality. Like applications
on an OS, skills provide
specialized knowledge and tools
for particular tasks.

Agent Harness Layer
The execution environment that
orchestrates agents, manages
tool access, and handles |/O.
Analogous to an operating
system that mediates between
applications and hardware.

Models Layer

The foundational Al models that
power reasoning and generation.
Like CPUs, they provide the raw
computational capability that
upper layers build upon.
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86 EXPERT-LEVEL TASKS ACROSS 11 DOMAINS
Office & White Collar Natural Science Finance Healthcare
Manufacturing Cybersecurity Energy Mathematics
Robotics Media & Content Software Eng.
DIFFICULTY

’tasks + <60 min @ Extended — 43 tas
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COMMUNITY MOMENTUM

Configurationkl 43 :

Difficulty Tasks

Core 17 (20%)
Extended 42 (49%)
Extreme 26 (31%)

Extended 50% Extreme 30%

@ Extreme

*1-4 hours

Human Time

< 60 min

1-4 hours

> 4 hours

“umulative Skill Count
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Software Engineering
Office & White Collar 14
Natural Science

Media & Content Production
Cybersecurity

Finance

Robotics 5
Manufacturing - 3
Energy - 3
Mathematics - 2

Healthcare - 2
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Benchmark#3J3&:

Phase 1: Benchmark Construction Phase 2: Quality Filtering

Skill Ecosystem

Phase 3: Evaluation

\\
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: 7 Task ) [ Agent
12,847 28,412 5,891 Automated Human Review Setup Execution
O -! ﬂﬂa | Jm=s_ Claude Code
*° o Structure : oData Validity d
! . Gemini CLI
@ oracte 100% | @ Task Realism . .
i
@ At Detection | @ Oracle Quality @ Codexcur
I :
’ °Leakage Audit : QSkill Quality
1 1 | \\
Deduplication # : Q Anti-Cheating
I
|

47,150 Unique Skills

Task Submissions
'..

Instruction md

'-‘ 322 task tom]

105 ™ Tasks |saw

. solve.sh
Contributors 84 Tasks from 11 Domains

Oracle solutions demonstrating resolvability

Key Findings:

Skillst2ft 7 28185, Claude Codel iz A:

Verification & Results

" aa mfp Pass/Fail
pytest

+12.66pp with Skills |

7 7,308
Configurations Trajectories

v

Instructions written by humans (verified via human review and GPTZero)

Deterministic verifiers with programmatic assertions - no LLM-as-judge variance

Leakage prevention via Cl-based audits ensuring Skills provide guidance, not solutions



Agent + Model No Skills With Skills Uplift

Gemini CLI (Gemini 3 Flash) 31.3 48.7 +17.4
Claude Code (Opus 4.5) 22.0 45.3 +23.3
Codex (GPT-5.2) 30.6 44.7 +14.]

Claude Code (Opus 4.6) 30.6 44.5 +13.9
Gemini CLI (Gemini 3 Pro) 27.6 41.2 +13.6
Claude Code (Sonnet 4.5) 17.3 31.8 +14.5
Claude Code (Haiku 4.5) 1.0 27.7 +16.7

AEBdomain™, skillsmRMWEERIEFASE:

Domain With Skills No Skills Ay
Healthcare 86.1% 34.2% +51.9
Manufacturing 42.9% 1.0% +41.9
Cybersecurity 44.0% 20.8% +23.2
Natural Science 44.9% 23.1% +21.9
Energy 47.5% 29.5% +17.9
Office & White Collar 42.5% 24.7% +17.8
Finance 27.6% 12.5% +15.1
Media & Content Production 37.6% 23.8% +13.9
Robotics 27.0% 20.0% +7.0
Mathematics 47.3% 41.3% +6.0

Software Engineering 38.9% 34.4% +4.5




In what domains are agents deployed?

Back-office automation
Other

Marketing and copywriting
Sales and CRM

Finance and accounting

Data analysis and Bl -
Academic research [l 2. -
Cybersecurity - 2.9

customer service [ 2.2

Gaming and interactive media - 2.19
Document and presentation creation - 1.99
Education and tutoring - 1.89
E-commerce operations . 1.3%
Medicine and healthcare ' 1.0%
Legal J0.9%

Travel and logistics [} 0.8%

0 10 20 30 40 50

% of tool calls
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Skills Count With Skills No Skills Ay

1 skill 42.2% 24.4% +17.8
2-3 skills 42.0% 23.4% +18.6
4+ skills 32.7% 26.9% +5.9

Self-generated SkillsE#4&HE1EMA:
Case study D HFFhEMIER . procedure e, TR SUHAFNIR



Curated Skills Self-Generated
Harness Model No Skills Pass Rate ¢ (%) PassRate ¢ (%)
Gemini CLI Gemini 3 Flash 31.3 48.7 253 - —
Claude Code  Opus 4.5 22.0 453 299 21.6 —0.5
Codex GPT-5.2 30.6 447 20.3 25.0 -8.1
Claude Code  Opus 4.6 30.6 44.5 20.0 32.0 +2.0
Gemini CLI Gemini 3 Pro 27.6 41.2 18.8 — -
Claude Code Sonnet 4.5 17.3 31.8 17.5 15.2 -2.5
Claude Code Haiku 4.5 11.0 27.7 18.8 11.0 0.0
Mean 243 40.6 21.5 21.0 -1.8
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Future Work:

e Self-generated Skills: 9MEB/R 5 & Self-eviove, fFlaNAutoSkill, SkillRL,
SkillsCreator(https://mp.weixin.qq.com/s/vjMG8i7TDwWQ7R2B1C4AVQdA)

e Domain Skills
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