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1. Abstract

The Voynich Manuscript (Beinecke MS 408, Yale University) has resisted conventional
decipherment attempts for over 120 years. This paper demonstrates that this persistent
stagnation results from a fundamental misinterpretation of the manuscript’s structure. Previous
research approaches assume that MS 408 contains flowing, linguistic text in an unknown or
encrypted language.

This hypothesis is falsified by empirical analysis of the character catalog. The present
whitepaper establishes a new paradigm: MS 408 does not employ an alphabetic writing
system, but rather a deliberately constructed, closed combinatorial building block system
comprising 185 physical original characters. These are functionally based on the logic of
ancient and medieval Tironian notes and the absolute shorthand system documented in Adriano
Cappelli’'s Lexicon Abbreviaturarum.

The glyphs were not written but drawn as iconic information carriers, whose semantic content is
dynamically controlled through macro- and microstructural thematic anchors. The system
operates not as language but as a visual flowchart for natural philosophical and medical
knowledge.



2. Problem Statement and the Failure of Traditional
Transcriptions

2.1 The EVA Hypothesis and Its Limitations

The Extensible Voynich Alphabet (EVA) notation, the de facto standard for transcriptions since
1998, is based on the assumption that the approximately 35,000 words of the manuscript can be
translated into a known European or artificial language through monoalphabetic or
polyalphabetic substitution. This assumption is falsified by several mathematical and
paleographic anomalies:

2.2 Mathematical Anomalies

Extremely low entropy: Character and word repetitions are unnaturally high. Iterations such as
chon, dain, oror, and gokeedy occur with frequencies impossible for natural languages.
Statistical analysis shows that the word-length distribution does not follow the Zipf distribution
characteristic of all natural languages.

Position-bound grammar: Certain glyphs are strictly restricted to word-initial, word-medial, or
word-final positions. This is a structural feature of formulaic or recipe systems, not of phonetic
alphabets. Examples include:

* Glyphs appearing exclusively at word-initial position (initial glyphs)
¢ Glyphs occurring only in word-medial position (connector glyphs)

* Glyphs appearing only at word-final position (terminal glyphs)

Absence of inflectional morphology: Natural languages exhibit characteristic inflectional
patterns (plurals, tenses, moods). MS 408 shows no such patterns. Instead, identical character
sequences appear in different contexts, suggesting a modular system.

2.3 Paleographic Anomalies

Graphic consistency without writing traces: The glyphs are drawn with extraordinary
consistency. There are no typical writing or correction traces expected from flowing handwriting.
The ink is excellently preserved, and the line execution is precise. This indicates that the glyphs
were painted (drawn) rather than written.

Symmetric structures: Many glyphs exhibit geometric symmetries and modular repetitions
atypical of alphabetic writing systems.



2.4 The Failure of the Substitution Hypothesis

If the EVA hypothesis were correct, computer-aided analyses (frequency analysis, n-gram
analysis, statistical language models) should yield consistent results. Instead, all previous
attempts to decode MS 408 as encrypted language show the following results:

1. No consistent substitution rule can be identified
2. Different algorithms yield contradictory results

3. No linguistic structure matches known languages or cryptographic systems

This is strong evidence that the fundamental assumption is wrong: MS 408 is not an encrypted
language but a structurally different system.

3. The Mathematical Building Block System: The Lego Principle

3.1 The Modularity Hypothesis

Visual deep analysis of the 185-character catalog proves that these are not 185 isolated
alphabetic characters. Instead, the system is based on an economical combination matrix of
approximately 12 to 15 architectural base forms and approximately 6 variable fill elements.

This is an efficiency principle well-documented in medieval shorthand. Adriano Cappelli
demonstrates in his Lexicon Abbreviaturarum that medieval scribes did not learn 14,000
different characters but mastered a system of few base forms with modifiers.

3.2 The Anatomical Deconstruction of the Glyph

Each complex character sequence is defined in the model as a collision node that, analogous
to the Notae Radices (main characters) and Tituli (auxiliary characters) of Tironian notes, splits
into two functional vectors:

Glyph == Cstem X Mﬁll

Where:

e C,.m (Container/Base Form): The geometric base geometry. Examples include:
The flat, open “a” (shell architecture)

[¢]

[¢]

The shell “0” (container architecture)

[¢]

The vertical gallows axes (line architecture)

[¢]

The horizontal wave patterns (flow architecture)



The container provides the superordinate semantic substance class or the morphological
word root.

o Mg (Modifiers): Internal or external modifiers:
o Dots within the glyph body (quantity markers)

o Upper loop flags (process markers)
o Horizontal chaining via ccc-waves (sequence markers)

o Diacritical marks (state markers)
These serve the assignment of variables such as:

e Quantity units (e.g., “three parts”)
e Aggregate states (e.g., “pulverized,” “liquid”)

e Physical action steps (e.g., “heat,” “mix”)

3.3 Mathematical Consequences

If the system consists of 12—-15 base forms and 6 modifiers, the theoretical capacity is:
Capacity = 15 x 6 = 90 to 15 x 62 = 540 combinations

The actual number of 185 characters falls within this range and suggests a not fully exploited
combination matrix. This is consistent with a practical shorthand system that realizes only the
most frequent combinations.

4. Paleographic Context: Tironian Notes and the Cappelli
Archive

4.1 Historical Parallels

The modularity hypothesis is substantively supported by late medieval practice. Tironian notes,
a Roman shorthand system from the 1st century BCE, demonstrate a structurally identical
principle:

Tironian Notes (Notae Tironianae):

 Originally developed by Marcus Tullius Tiro, secretary to Cicero
e Expanded to over 13,000 characters in the Middle Ages

e Based on few base forms with modifiers



* Used in monasteries and chancelleries for rapid recording
Cappelli System (Lexicon Abbreviaturarum):

e Documents over 14,000 Latin and Italian abbreviations
e Shows that medieval scribes did not learn 14,000 different characters
 Instead: Systematic modification of base forms

o Examples:
o A base character + overline = plural

o A base character + dot = nominative

o Abase character + loop = genitive

4.2 MS 408 as an Extreme Form

MS 408 drives this system to an extreme form. It breaks away from the Latin script image and
creates a fully iconic shorthand not bound to any particular language. This enables:

1. Language independence: The system functions independent of the scribe’s native
language

2. Universality: Scholars of different countries can understand the system
3. Compression: Maximum information density with minimal writing time

4. Secrecy: The system is illegible to the uninitiated

5. The Law of Drawn Flower-Text Chains

5.1 Paleographic Evidence

A critical paleographic marker of MS 408 is the excellent preservation of ink without typical
writing and correction traces of flowing handwriting. This indicates that the glyphs were not
written but drawn (painted).

Differences between writing and drawing:



Feature Written Text Drawn Glyphs

Line execution Variable, flowing Precise, consistent
Correction traces Frequent Rare to none

Ink density Uneven Uniform

Speed High Low

Geometric precision Low High

MS 408 exhibits all characteristics of the drawn variant.

5.2 The Flower-Text-Chain Hypothesis

A central structural feature of MS 408 is the correlation between botanical illustrations and the
glyph chains above them. The hypothesis states:

The drawn glyph imitates the organic structures of the plant below it (symmetry of flower,
leaf, stem, and root). The viewer thus encounters the book not as flowing text but as a
visual flowchart.

This means:

e The form of the glyph is not arbitrary but iconically motivated
e The arrangement of glyphs follows the biological structure of the plant

e The character chains are pictographic action instructions
Examples of flower-text-chains:

o “Extract seeds from the flower” — Glyph with flower form + seed modifiers
e “Use the root bark” - Glyph with root form + bark modifiers

e “Dry the leaves” - Glyph with leaf form + drying markers

5.3 Macrostructural Analysis

The flower-text-chain hypothesis is supported by macrostructural analysis of the manuscript:

1. Botanical pages (Folio 1r-66v): Show plants with glyph chains above
2. Astronomical pages (Folio 67r-73v): Show astrological diagrams with glyph chains

3. Balneological pages (Folio 74r-84v): Show bathing scenes with glyph chains



4. Cosmological pages (Folio 85r-102v): Show cosmic diagrams with glyph chains
5. Pharmaceutical pages (Folio 103r-116v): Show vessels and containers with glyph chains

6. Recipe lists (Folio 117r-120v): Show tabular lists with glyph chains

Each section has a consistent visual structure suggesting a thematically coherent system.

6. The Axiom of Theme Switching: The System Transformation

6.1 The Problem of Semantic Collision

Since the manuscript demonstrably maps six fundamental thematic complexes (botany,
astronomy, balneology, cosmology, pharmacy, recipe lists), the compressed building block
system requires a switching mechanism (anchor) to prevent semantic collisions.

The problem: If the same Lego brick carries different meanings in different sections, how does
the reader know which meaning is intended?

The solution: A hierarchical anchor system with three levels.

6.2 The Hierarchical Anchor System

6.2.1 The Macro Anchor (The Large Image)

The dominant image on a page (e.g., an astrological diagram or pharmacy vessel) functions as
the primary switch. It reorients the interpretation of the entire character set in the reader’s
mind.

Function:

o Defines the semantic context (botany vs. astronomy vs. pharmacy)
» Activates the thematic main register in the reader’s memory

o Enables the disambiguation of glyphs with multiple meanings
Example:

e On a botanical page: Glyph “X” means “flower”
e On an astronomical page: Glyph “X” means “star”

e The macro anchor (plant vs. diagram) disambiguates



6.2.2 The Secondary Anchor (The Initial Glyph)

Greatly enlarged, highly complex filled gallows characters at the line or paragraph beginning
serve as functional index markers. They define the specific “key” or mathematical equation for
the following glyph sequence.

Function:

» Fixes the grammatical subcategory (e.g., “recipe instruction” vs. “observation”)
» Defines the action class (e.g., “extraction” vs. “mixing”)

» Activates the specific interpretation rule

Structure:
R +
I SECONDARY ANCHOR |
| (Initial Gallows / Ornate Glyph at Line Start) |
| — Fixes the grammatical / functional subcategory |
| (e.g., "Recipe Instruction") |
e il T +

6.2.3 The Micro Anchor (The Fill)

Isolated shorthand elements in rapid succession serve as sequential action commands. They
encode:

1. [Substance X] - Which material is used?
2. [Part Organ Y] — Which part of the plant?

3. [Process Z] — Which processing?

Structure:

MICRO FILL I
(Isolated Shorthand Elements in Rapid Succession) |
— Sequential Action Commands: |

[Substance X] — [Part Organ Y] — [Process 7] I



6.3 Empirical Evidence: Folio 58r

An excellent example of the anchor system is Folio 58r, which exhibits the following features:

1. Macro anchor: A large astrological diagram with radial symmetry

2. Margin anchor: Deliberately placed margin marks (stars with tail bindings) break up the
flowing text

3. Mode switch: Midway down the page, the system switches from flowing text to tabular list
mode

4. Micro structure: The lists show systematic repetitions suggesting a formulaic system

This is strong evidence that the anchor system functions and that readers of the manuscript (in
the 15th century) understood this system.

7. Guidance: How to Read and Experience the Book

7.1 The Three-Stage Reading Instruction

For conveying this system to a broad or specialist audience, the following three-stage reading
instruction emerges:

Stage 1: Recognize the Space (Top-Down Principle)

Task: Determine the superordinate image. Do not search for words but identify the semantic
field.

Examples:

Plant = biological material; extraction; processing

Star = temporal timing; astronomical observation; prognosis

Tube = alchemical process; distillation; transformation

Bathing scene = medical application; therapy; healing
Method:

1. View the page from a distance
2. ldentify the main image

3. Activate the corresponding semantic register



Stage 2: Isolate the Initial Anchor
Task: Examine the first character of the line. It is the functional roof of the formula.

Method:

1. Find the enlarged gallows character at line beginning
2. Analyze its fill (dots, loops, modifiers)

3. Determine the action class (extraction, mixing, heating, etc.)

Stage 3: Deconstruct the Chain

Task: Read the short character sequences as sequential arrangement of physical states and
commands (Lego components).

Method:

1. Decompose each glyph into container and fill
2. ldentify the substance (flower, leaf, root, etc.)
3. ldentify the process (drying, grinding, cooking, etc.)

4. Reconstruct the action sequence

Example:

Glyph 1: Container = "flower" + Fill = "seeds"
> Meaning: "flower seeds"

Glyph 2: Container = "line" + Fill = "heat marker"
> Meaning: "heating"

Glyph 3: Container = "vessel" + Fill = "mixing marker"
> Meaning: "place in vessel"

Sequence: "Heat flower seeds and place in vessel"

7.2 Reading Competence

Reading competence for MS 408 is not linguistic but iconic-geometric. It requires:

1. Visual geometry competence: Ability to recognize geometric structures

2. Botanical competence: Knowledge of plant parts and structure



3. Alchemical competence: Familiarity with medieval processes

4. Shorthand competence: Understanding of Tironian notes and Cappelli systems

This explains why the manuscript is illegible to the uninitiated—not due to encryption but due to
lack of reading competence.

8. Methodological Implications

8.1 From Linguistic to Geometric Paradigm

Previous research has treated MS 408 as a linguistic problem. This was a fundamental error.
Proper treatment requires a paradigm shift:

Aspect Linguistic Paradigm Geometric Paradigm

Base assumption Alphabetic writing system Modular building block system

Analysis method Frequency analysis, n-grams Geometric vector analysis

Decoding goal Translate into known Understand geometric
language structure

Validation criterion Linguistic consistency Geometric consistency

Reading Language competence Geometric competence

competence

8.2 Computer-Aided Analysis

Future computer-aided analyses should undertake the following steps:

Step 1: Geometric Vectorization

Instead of transcribing glyphs as strings, they must be geometrically vectorized:

Glyph = [Container-ID, Fill-Vector, Position-Marker]

Example:
Glyph "oar" = [Container: "o", Fill: [dot, loop], Position: "initial"]



Step 2: Macrostructural Contextualization

Each glyph must be linked to its macrostructural context:

Glyph = [Container-ID, Fill-Vector, Position-Marker, Macro-Anchor, Sector

Example:
Glyph "oar" = [Container: "o", Fill: [dot, loop], Position: "initial",
Macro-Anchor: "plant", Sector: "botany"]

Step 3: Statistical Cartography

The correlation between glyph vectors and macrostructural anchors should be statistically
mapped:

Question: Which container-fill combinations occur in botany?
Which in astronomy?
Which are cross-sectoral?

Method: Create a correlation matrix between glyph vectors and sectors

Step 4: Semantic Reconstruction

Based on statistical cartography, semantic meanings can be reconstructed:

If container "o" + fill [dot] in botany always correlates with "flower",
and in astronomy always with "star", then the semantic rule is:

Container "o" = "round form" (iconically motivated)
Fill [dot] = "center" or "focus"
8.3 Validation Criteria

The hypothesis is verifiable through the following criteria:

1. Geometric consistency: All glyphs must decompose into 12—-15 base forms + 6 modifiers

2. Contextual consistency: Semantic meanings must be consistent with the macro anchor



3. Historical consistency: The system must be consistent with known medieval shorthand
systems

4. Practical readability: A reader with geometric and botanical competence should
understand the texts

9. Conclusion and Outlook

9.1 Summary of the Hypothesis

MS 408 is not a cryptographically encrypted flowing text but a highly developed,
deliberately constructed visual encyclopedia based on modular shorthand building blocks.
The system employs the context-dependency of medieval abbreviation techniques from the
Cappelli archive and Tironian notes to fix medical and natural philosophical knowledge without
the barrier of an articulated written language.

The glyphs are not arbitrary but iconically motivated and geometrically structured.
Readability depends not on linguistic competence but on geometric, botanical, and
alchemical competence.

9.2 Implications for Voynich Research

This hypothesis has far-reaching implications:

1. Paradigm shift: Voynich research should shift from linguistic to geometric analysis
2. New methods: Computer-aided geometric vector analysis instead of frequency analysis
3. New goals: Not translation into known languages but understanding of geometric structure

4. New reading competence: Geometric, botanical, and alchemical competence instead of
linguistic competence

9.3 Future Research Directions

Short-term (1-2 years)

1. Geometric cataloging: Systematic decomposition of all 185 glyphs into containers and fills
2. Macrostructural analysis: Cartography of correlations between glyphs and sectors

3. Historical validation: Comparison with known Tironian notes and Cappelli systems



Medium-term (2-5 years)

1. Computer-aided vector analysis: Development of algorithms for geometric vectorization
2. Semantic reconstruction: Systematic reconstruction of meanings based on context

3. Practical readability: Testing with readers possessing geometric and botanical competence
Long-term (5+ years)

1. Complete transcription: Geometric transcription of the entire manuscript
2. Digital reconstruction: Interactive digital representation of the system

3. Cultural-historical analysis: Contextualization in 15th-century history of science

9.4 Concluding Remark

The Voynich Manuscript is not a puzzle to be solved but a system to be understood. Previous
research has treated the system as a puzzle and failed. New research should treat the system
as a geometric and iconic communication system.

With this paradigm shift, new perspectives open not only on MS 408 but on the entire history of
medieval writing systems, shorthand, and visual communication.
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Appendix: Glossary of Technical Terms

Building block system: A modular system in which complex structures are combined from few
base elements.

Container: The geometric base geometry of a glyph that provides the superordinate semantic
substance class.

Fill: Internal or external modifiers of a glyph that assign variables such as quantity units or
aggregate states.

Glyph: A single character in MS 408.

Macro anchor: The dominant image on a page serving as the primary switch for semantic
interpretation.

Secondary anchor: The initial glyph at the line or paragraph beginning that defines the
grammatical subcategory.

Micro anchor: Isolated shorthand elements encoding sequential action commands.
Tironian notes: A Roman shorthand system from the 1st century BCE.

Cappelli system: The system of medieval abbreviations documented in the Lexicon
Abbreviaturarum.

Iconic motivation: The property that the form of a sign reflects its meaning.

Geometric vectorization: The representation of a glyph as a mathematical vector of its
geometric components.
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