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Abstract: By applying the proprietary "OI-2026 Protocol," a method based on structural
elucidation, to the Voynich manuscript—which has remained undeciphered for approximately
600 years—we systematically extracted its distributional correspondences with a corpus of
medieval Latin medical and alchemical literature (Stream B). For 9,733 words (99.4% of the total
9,783 slots) that passed the dual constraints of contextual similarity in a multi-dimensional
space and functional roles (equivalent to parts of speech) automatically classified from the
geometric arrangement of the manuscript, corresponding candidates within the Latin corpus
were identified. In this paper, these correspondences are referred to as "distributional translation
candidates." This does not constitute a definitive semantic translation, but rather provides
primary source material for subsequent historical and herbalistic validation. Furthermore, a
strong positive correlation (R=0.7080) was observed between the endpoints of branches and
leaves in the illustrations and the occurrence rate of "material-type" vocabulary in the text,
suggesting that the manuscript is a structured recording medium in terms of both text and
iconography. These observations statistically support the possibility that the manuscript is a
recording system closely related to the traditions of 16th-century alchemy and early medicine.
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--- (English Translation) —
Chapter 1: Introduction

1.1 Background of Voynich Manuscript Research and Limitations of Semantic
Approaches

The Voynich manuscript, estimated to have been produced in the early 15th century, has been
the subject of numerous decipherment attempts from linguistic and cryptographic perspectives
since its rediscovery in 1912. The vast majority of previous studies operate on the premise that
the text of the manuscript represents either a "natural language intended for human
communication” or a "cipher concealing a known language." Specifically, these approaches
attempt a one-to-one mapping of the "meaning" (semantics) or "phonetics" of Latin or other
languages onto the unknown sequences of symbols.

However, this semantic approach is highly susceptible to inducing apophenia—the cognitive
illusion of finding meaningful patterns in random or unstructured data. While many past
decipherment proposals appeared successful in conjecturing localized words from specific
illustrations or contexts, they failed to demonstrate grammatical rules valid for the entire system.
Consequently, when applied globally to the entire manuscript, these methods became inundated
with exception handling and ultimately faced logical collapse.

1.2 Establishment of a Structural Approach: The "0OI-2026 Protocol" and Objectives of
This Study

The "OI-2026 Protocol" refers to the methodology established in the author’s previous report,
which mathematically demonstrated that this manuscript can be described as a "data matrix"
deviating from the dynamic equilibrium of natural languages. This matrix is characterized by four
position-dependent functional categories provisionally designated as "Boot," "Set," "Transition,"
and "Termination." Note that these designations serve as information engineering metaphors
and do not imply that the manuscript literally possesses an operating system architecture.
Through this framework, the foundational skeleton of the text structure—the "primary register
map," comprising a core set of approximately 17 shells acting as informational receptacles and
a subordinate open set of payloads—was successfully isolated. However, the task of identifying
the specific words stored within these structural slots remained the primary challenge for the
present study.

Therefore, the objective of this paper is to further extend and apply the OI-2026 Protocol to
systematically extract the distributional correspondences between the remaining undefined slots
within the manuscript's data structure and an external real-world corpus, utilizing the dual
mathematical constraints of contextual attraction (cosine similarity) and part-of-speech (type)
restriction in a multi-dimensional space. This approach provides a comprehensive mapping of
corresponding candidates across the entire manuscript as a primary source, completely



bypassing subjective human interpretation. What this paper achieves is not the definitive
semantic establishment of a translation, but rather the mathematical identification of the most
probable Latin corresponding candidates, serving as a departure point for subsequent historical
validation. As a prerequisite, the identified Latin words do not represent finalized semantics but
remain strictly as mathematically probable hypotheses.

1.3 Construction of Comparative Baselines: Definitions of Stream A (Manuscript Data)
and Stream B (Latin Corpus)

To execute an objective structural analysis, rigorous reference data to confront the extracted
features is indispensable. In this study, data quantifying the morphological behavior of the
unknown character groups (EVA symbols) within the manuscript is defined as "Stream A," while
the behavior of real, historical texts used as a baseline for comparison is defined as "Stream B."
Stream A consists of frequency data compiling how each symbol combines with prefixes or
suffixes, or whether it exists in an independent state (NULL). This process extracts the
fundamental behaviors that constitute the system substrate of the manuscript. For the
comparative baseline, Stream B, we constructed and adopted an early modern Latin corpus that
historically aligns with the domain of the manuscript's radiocarbon dating (early 15th century)
and its iconographic characteristics (botany, pharmacology, astrology, etc.). Specifically, this
comprises the literature groups known as "EMLAP" (Early Modern Latin Alchemy and Pharmacy
corpus) and "GreLa."

EMLAP consists of 145 specialized texts on alchemy and medicine by figures such as
Paracelsus, an innovative physician and alchemist of the era; Gerardus Dorn, who translated
his works into Latin; and Pseudo-Lullus. While a few texts may have been inadvertently
excluded during the process of removing modern English commentary and metadata, the
primary priority of this study remains the construction of a high-purity Latin dataset. This corpus
represents a practical record from the transitional period between classical humoral pathology
and emerging chemical medicine (the utilization of minerals and chemical substances),
comprising approximately 3.96 million total words with a vocabulary variation of roughly 190,000
unique terms.

1.4 Transition from NMF to TruncatedSVD and the Objective Matching Foundation via
Dimensional Synchronization

Directly comparing Stream A (the unknown variables of the manuscript) and Stream B
(approximately 190,000 Latin vocabulary terms), which possess completely different underlying
properties, necessitates "dimensionality reduction" to transform the morphological behaviors of
both sides into a shared mathematical vector space. In the initial analytical design, we adopted
Non-negative Matrix Factorization (NMF). However, NMF mathematically restricts matrix
elements to non-negative values (zero or positive values). Calculating cosine similarity under
this non-negative spatial constraint limits the similarity between vectors to a range of 0 to 1. This
represents a critical deficiency: the inability to computationally represent "negative values"
(negative correlations) indicating explicit dissimilarity or repulsion between different



vocabularies, which severely diminished the credibility of multi-dimensional topological
matching.

To resolve this mathematical limitation, this study transitioned the dimensionality reduction
algorithm to TruncatedSVD (Truncated Singular Value Decomposition). The application of SVD
allows negative values within the vector space, enabling the precise computation of a
continuous distribution ranging from complete attraction (+1) to explicit repulsion (-1) in cosine
similarity. This algorithmic shift transformed the initial data of Stream A and Stream B, which
was extremely sparse, into a shared mathematical vector space designated as a
"56-dimensional dense matrix," thereby eliminating computational distortions caused by zero
elements. Furthermore, in a subsequent analysis phase, this study extends the resolution to
"128 dimensions" by integrating contextual features (Markov transitions and spatial
coordinates).

It must be noted that the corresponding vocabulary groups identified in this paper remain strictly
mathematical hypotheses based on distributional characteristics and do not signify definitive
semantic decipherment. Semantic validation requires subsequent interdisciplinary
cross-verification, and the objective of this paper is confined to presenting the statistically most
probable hypotheses.
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--- (English Translation) —
Chapter 2: Statistical Indicators and Structural Constraints of Generative Rules
2.1 Statistical Non-Linguistic Nature and Proof of the "Mathematical Vacuum™

In executing an objective full-text translation of this manuscript, we first re-examine the
fundamental statistical indicators and structural constraints of the manuscript proven in our
previous report. These indicators serve as criteria demonstrating under what information laws



the manuscript is governed. The text structure of the manuscript completely deviates from the
statistical fluctuations inevitably inherent in natural languages. As measured in the previous
report, the word entropy of the entire text exhibits an extremely skewed anomalous value of
11.05 bits, and the alpha coefficient of Zipf's law, which indicates the word frequency
distribution, records between 0.6 and 0.8. This suggests the possibility of an artificially flattened
structure lacking the "peak of frequent words" characteristic of natural languages. Furthermore,
the proportion of hapax legomena (words occurring only once) across the entire vocabulary
reaches as high as 72.93%.

Furthermore, particularly noteworthy in this study is the extreme gap (sparsity) within the
combinatorial space of character strings. In contrast to the theoretical maximum number of
combinations for a symbol sequence of length 5 (approximately 675 million), the number of
unique words actually observed in the manuscript is merely 2,716, resulting in a spatial
occupancy rate of only "0.000402%". The existence of this mathematical vacuum not only
negates that the manuscript is a natural language but also mathematically reduces the
probability of the "hoax theory" based on random character generation using random number
tables such as the Cardan grille. If it were random number generation, the combinatorial space
should be filled more broadly and chaotically.

2.2 Deterministic Symbol Chains and Four-Stage Logical Architecture

The true nature of the generative rules producing such mathematical constraints has been
revealed through the analysis of transition probabilities between symbols. Within the text of the
manuscript, there exists an extremely rigid and mechanical "fixed chain (lock)" in the transition
from a specific symbol to the next.

For example, the probability of "o" being placed immediately after "4", the most frequently
occurring symbol in the text, records extreme values of 97.88% in the early section (Folio 1-60)
and 97.47% in the late section (Folio 65-116). The phenomenon where a specific symbol chain
is maintained with an error margin of merely 0.41% across writing periods and sections is highly
unlikely to occur in linguistic activities involving human free will or writing habits (fluctuations).

This deterministic fixation of symbols suggests that the text is not the free writing of the author
but is output according to pre-defined mechanical procedures. Specifically, each unit of text is
controlled by a logical architecture classified into four stages of attributes—metaphorically
termed "Boot", "Set", "Transition", and "Termination"—and the symbols permitted to be placed at
each stage are structurally restricted.

2.3 Elucidation of Structure: The 17 Operational Frameworks and Basic Variables

As a result of analyzing the entire text based on these four stages of functional categories, it
was confirmed that the information structure of the manuscript exhibits an asymmetrical
structure comprising a core set of approximately 17 shells (functioning as "informational
receptacles") and a subordinate open set of payloads. While the shell side demonstrates a



distinct cliff in combinatorial diversity around 17, the payload side continuously attenuates in a
power-law manner and possesses no clear boundary. In this study, we provisionally refer to this
asymmetrical structure as the "primary register map."

"Distributional translation" in this study does not mean freely translating the context from an
unknown language. We perform rigorous mathematical matching with actual historical text data
against the blanks (unknown variable domains) of the structure composed of these
mathematically identified "17 operational frameworks and basic variables." Through this, we
objectively identify the most probable Latin candidates corresponding to each variable slot,
while simultaneously validating the validity of the "alchemical domain" hypothesized in the
previous report. The ultimate objective of this paper is to provide robust primary source material
for subsequent semantic decipherment.
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--- (English Translation) ---
Chapter 3: Extraction of Initial Anchors in 56D Space
3.1 Synchronization of the 56-Dimensional Space to the System Substrate of Stream A

Assuming the generative rules proven in the previous chapters, this chapter describes the
process of identifying specific Latin vocabulary for the unknown symbol groups remaining within
the text structure. First, processing was performed to compare data quantifying the
morphological behavior of the symbols within the manuscript (Stream A: 3,808 unknown
symbols) with behavior data extracted from the 16th-century Latin literature corpus (Stream B).

In the extraction process of Stream A, aggregating the combination patterns with prefixes and
suffixes, as well as the independent state (NULL) for each unknown symbol, identified that the
manuscript's system substrate possesses 56 types of behavior. To align with this baseline
dimensionality of 56 inherent to the manuscript, Truncated Singular Value Decomposition
(TruncatedSVD) was applied to the Latin corpus (Stream B) to synchronize the dimensions.



Note that while the entire Stream B corpus contains approximately 190,000 vocabulary
variations, filtering out extreme low-frequency words that act as noise in matrix calculations
narrowed down the valid Latin vocabulary for matching to 39,354 words. This dimensional
synchronization eliminated the gaps in sparse matrices (zero elements) that cause
computational distortions between data, establishing a foundation to objectively match Stream A
and Stream B within a common space called a 56-dimensional dense matrix.

3.2 Extraction of Identification Criteria for Distributional Translation Candidates via
Mutually Nearest Neighbors and Singular Gaps

Within the constructed 56-dimensional space, brute-force calculations using cosine similarity
were performed between all symbols of Stream A and all Latin vocabulary of Stream B. Here, to
eliminate arbitrary mapping based on human inference, strict dual mathematical conditions were
applied.

The first condition is the extraction of Mutually Nearest Neighbors (MNN). This is a process that
adopts only one-to-one bidirectional pairs where a manuscript symbol and a Latin word exhibit
the highest similarity to each other, discarding all unidirectional similarities. The second
condition is the proof of a singular gap in similarity. For the extracted pairs, the difference (gap)
between the first and second highest similarities was measured, and the Z-score (standard
score) was calculated from the distribution of the entire space. As a result, only pairs
possessing a singular cliff of a Z-score of 2.0 or higher (anomalous values in the top
approximately 2%), which could not occur by chance, were ultimately accepted.

The 7 pairs that cleared these conditions and were established as initial footholds without
permitting any human intervention are recorded in "Voynich_Absolute_Anchors_ Strict.csv".
Symbols that did not meet the conditions were not forcibly interpreted but retained as undefined,
functioning as the initial baseline connecting the manuscript and Latin.

Due to the nature of matching in high-dimensional space, phenomena such as hubness present
a risk where specific high-frequency words might be assigned as corresponding candidates
even if their semantic relevance is low. Since determining the true or false nature of individual
words is difficult with the mathematical approach alone at this stage, this paper retains these as
distributional corresponding candidates (hypothetical words), leaving the final validation to the
semantic verification in the subsequent phase.

3.3 Physical Deletion (Purging) of Established Vocabulary and the Iterative Algorithm

After provisionally establishing the initial anchors, an iterative process was introduced to
systematically identify more symbols in a chain reaction. First, the 7 already identified symbols
and Latin words were physically deleted (dropped) from the spaces of Stream A and Stream B.
The purpose of this deletion process is to systematically preempt spatial overlap, where the
massive gravitational pull of established vocabulary mistakenly attracts other unknown symbols.
Brute-force calculations of cosine similarity were performed again between the newly reduced



spaces, and new anchors were extracted by applying the aforementioned conditions of Mutually
Nearest Neighbors (MNN) and a Z-score of 2.0 or higher. An iterative process (While
loop)—immediately deleting newly established anchors from the space and performing
brute-force calculations again—was executed until not a single new pair was discovered. The
results identified through this rigorous chain process were recorded as
"Voynich_Absolute_Anchors_Phase4.csv". Through this mathematical chain, the structural
elucidation of the manuscript transitions to the next high-resolution phase.
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--- (English Translation) ---
Chapter 4: Extension to the 128D High-Resolution Space and Chained Extraction
4.1 Extraction of Contextual Features and Extension to the 128-Dimensional Space

Through the initial matching in the 56-dimensional space in the previous chapter, translation
criteria based on the fundamental behaviors (combination frequencies of prefixes and suffixes)
governing the manuscript were extracted. However, to accurately identify a broader range of
unknown symbols, it is necessary to incorporate into the comparison space not only the
behavior of individual words but also the mathematical structure of the "context" across the
entire text. What must be noted most here is the strict exclusion of human semantic inferences
or classifications, such as assuming "this word must be a verb."

Considering the results of the previous report, this study newly extracted purely physical
features from both the manuscript text (Stream A) and the Latin literature (Stream B). The first
feature is "Markov transitions (N-gram attraction)." This quantifies the network (co-occurrence
frequency) of words appearing immediately before and after a given word. The second feature
is "spatial positioning." This indicates the relative positional distribution of where a word is likely
to be placed—such as at the "beginning," "middle," or "end"—within a line or sentence.

Based on these features, a new cross-tabulation matrix was generated. Then, Truncated



Singular Value Decomposition (TruncatedSVD) was applied again to this massive data,
extending and fixing the spatial resolution to "128 dimensions." Through this process, both the
manuscript side and the Latin side were synchronized into dense matrices of the same
dimensionality (128 dimensions), incorporating advanced contextual information consisting of
character transition probabilities and spatial positioning.

4.2 Blocking of Supergravity and Initiation of Chained Matching Processes

In the newly established 128-dimensional space with increased resolution, matching across the
entire domain is executed. The input data for this phase (Phase 5) are as follows:
"Stream_A_ContextDense 128D _v5.csv" (9,855 unknown symbols), representing the internal
unknown symbol group data; "Stream_B_ContextDense_128D_v5.csv" (173,867 Latin
vocabulary items), representing the external real Latin vocabulary group data; and
"Voynich_Absolute_Anchors_Phase4.csv", which records the 19 translation criteria provisionally
established as initial footholds up to Phase 4 in the previous chapter.

Before initiating the brute-force calculations in the 128-dimensional space, these 19 established
pairs were first physically and completely excised from both matrix spaces. The purpose of this
process, identical to the previous chapter, is to mathematically preempt "spatial overlap," where
the massive gravitational pull (supergravity) of already identified vocabulary mistakenly attracts
other unknown symbols.

4.3 Proof of Singular Gaps in the 128D Space and Extraction of New Translation Criteria

With the established elements excised, brute-force calculations utilizing cosine similarity were
re-executed between the purified new 128-dimensional spaces. Here again, to prevent arbitrary
human intervention, the same conditions as in the previous chapter were applied.

The first condition is the extraction of "Mutually Nearest Neighbors (MNN)." Only bidirectional
pairs where a manuscript symbol and a Latin word exhibited the highest similarity to each other
were extracted, and all unidirectional similarities were discarded. The second condition is the
proof of a singular cliff in similarity. For the extracted pairs, the difference (gap) between the first
and second highest similarities was calculated, and the Z-score was derived from the
distribution of the entire space. Only pairs possessing an extreme mathematical cliff of a
"Z-score of 2.0 or higher," which could not occur by chance, were established as new translation
criteria.

An iterative process—immediately removing a newly established translation criterion physically
from the space and re-executing the brute-force calculation—was performed until not a single
new pair could be extracted. The final results extracted through this purely mathematical chain
process were recorded as "Voynich_Absolute_Anchors_Phase5 128D.csv". The remaining
symbols that failed to clear the conditions were retained as "undefined" symbols, strictly



precluding any forced semantic rationalization, and are carried over to the next phase.
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Chapter 5: Global Inverse Structural Analysis and the Extraction of the "Practical
Pharmacopoeia”



5.1 Inverse Analysis of the Global Structure and Protection of Unknown Symbols

Using the reliable translation criteria extracted from the high-dimensional space through the
processes described up to the previous chapter, mechanical substitution was executed on the
text of the entire manuscript. Unknown symbol groups not present in the dictionary were not
forcibly mapped but were protected and output as "undefined." This intermediately generated
record is "Voynich_Decompiled_Record.txt." The purpose of this process is to objectively
establish where "unknown blanks" remain within the structure governing the manuscript.

5.2 Feature Extraction and Automatic Determination of "Types"

To identify the remaining undefined symbols, it is crucial and serves as a key to mathematically
derive what part-of-speech role, such as "noun (material)" or "verb (operation)," the blank
requires. For the undefined symbol groups, "purely geometric features" were extracted, such as
their inline positions within the four-stage logical architecture (Boot, Set, Transition, and
Termination) and the gravitational attraction of adjacent, established Latin words.

A classification algorithm was applied to the extracted features. In doing so, rather than
arbitrarily deciding the number of classifications, the system was made to determine the optimal
number of "types" (functional roles such as parts of speech) that are most naturally separated,
using a mathematical evaluation function called the "silhouette score," which measures the
degree of spatial separation. The result of identifying the type of each blank through this
objective dynamic classification is "Voynich_Undefined_Variable_Types.csv," and reflecting this
into the text structure yielded "Voynich_Schema_Mapped_Translation.txt."

5.3 Orthogonal Dual Constraints and Domain-Wide Identification of Distributional
Translation Candidates

Upon the text structure for which the identification of types was completed, a final translation
process was executed to identify and bind real Latin vocabulary. Here, this study introduced two
orthogonal, rigorous mathematical constraints: "macro-topology (contextual attraction in the
128-dimensional SVD space)" and "micro-function (consistency with the automatically
determined type)." That is, it is a strict verification wherein even if the overall contextual
attraction is remarkably high, the candidate is discarded if the "type (part of speech)" required by
the manuscript side does not match.

As a result of cross-referencing with the Latin corpus (Stream B) using these dual conditions,
we were able to identify distributional translation candidates that passed the dual criteria for
99.4% (9,733 slots) of the total 9,783 undefined slots remaining in the manuscript. This does not
signify a "definitive semantic translation," but rather demonstrates the fact that "for each slot in
the manuscript, Latin words satisfying both contextual similarity and type consistency exist at a
high rate within the Stream B corpus." The final mapping of corresponding candidates across
the entire manuscript was recorded as "Voynich_Absolute_Translation_Final.txt." Whether these



corresponding candidates are semantically correct translations is not guaranteed by the
mathematical processing of this study alone and requires multifaceted historical and herbalistic
validation.

5.4 Domain-Wide Identification of Distributional Translation Candidates: Possibility as a
Record of a Practical Pharmacopoeia

That this identification rate of 99.4% is not a forced fit based on contextual guesswork is proven
by the behavior of the identified vocabulary. For instance, the unknown symbol "10e" within the
manuscript mathematically converged to the Latin conjunction "quod" (meaning "that" or
"because"). This "1oe" was fixed to the type "logical connection/preposition (Type _6)" in the
preceding automatic classification, confirming that it aligns with the actual part of speech of the
identified Latin word.

However, existences that could be interpreted as "homophones," where multiple distinct
unknown symbols converge to the identical Latin word, were also mathematically discovered.
This does not definitively establish them as homophones. The EVA groups converging to
(dodder / material name) are soy9 (position: 1r.2) / s9aly (position: 1r.3) / h1s9 (position: 1v.1) /
h98an9 (position: 2r.1) / 8oy1oy9 (position: 2r.2) / hoom (position: 2v.1) / h1A (position: 2v.2) /
k2cos (position: 3r.1). This indicates not a failure in identifying distributional translation
candidates, but rather an extremely high probability that these EVA groups represent "other,
closely related materials (approximate substances)" used in the same context (the material slot
of arecipe) as .

With the current extraction based on "similarity-based matching" and "fitting into type
frameworks (dual constraints)," while it is possible to objectively identify the "role of the type (the
slot where a material enters)," it remains impossible to separate the "differences between
individual substances" substituted into that slot. However, considering that the Voynich
manuscript is written in an unknown cryptographic system and taking into account the text's
characteristic where forced contextual assimilation (overfitting) can easily occur, the possibility
of homophones or highly encrypted structures cannot be entirely ruled out. At present, there is
no objective evidence capable of distinguishing among any of these possibilities.

Conversely, it was confirmed that operational verbs and stative verbs typical of medieval
alchemical and pharmaceutical prescriptions, such as "INCENDERE" (ignite) and
"ALCALISATUS" (alkalized), occur frequently among the other extracted corresponding
candidate groups. This fact supports the validity of selecting the Latin corpus of alchemy and
early medicine as Stream B and aligns with the hypothesis that the manuscript possesses the
character of a record of operations and materials rather than stories or poetry. However,
whether individual word correspondences (for instance, fachys — MOUENTE) are semantically
correct cannot be finalized by the mathematical processing of this study alone and requires
close inspection by specialists in Latin linguistics and the history of science. These represent
the "most probable corresponding candidates" at the current stage, and their final confirmation



is deferred to the subsequent phase of interdisciplinary validation.

5.5 Presentation of Translation Output Records and Substantiation of the "Recipe-Like
Structure"

The hypothesis presented in the previous section—that this manuscript is a medieval "practical
pharmacopoeia (operational procedure manual)'—can be confirmed more concretely through
the records in the final translation output file, "Voynich_Multilingual_Pipeline.txt." Numerous
outstanding linguists and historians have hitherto attempted to decipher the character strings of
the manuscript as continuous sentences in a natural language. Deep respect is extended to
their long-standing immense efforts and accumulation of work. When observing the
arrangement of Latin vocabulary extracted through the mathematical constraints of this study, a
structure emerges where specific words are aligned regularly, rather than prose accompanied
by complex grammatical rules (morphological inflections such as case declension or
gender-number agreement) seen in classical Latin.

The following is an excerpt from the translation output record from the very beginning of the first
page of the manuscript (Folio 1r). It shows on a line-by-line basis how the extracted real Latin
(LAT) is linked to the unknown symbol sequences (EVA).

DEVA : fa19s 9 hae ay Akam 20e !oy9 scs 9 hoy 20e89
(QLAT :
(DEVA : soy9 Hay oy 9 hacy 1kam 2ay Ais Kay Kay 8aN
QLAT :

Looking at these output results, a literary sentence structure where subjects and verbs agree to
form complex meanings or contexts is not observed. Even in <1r.1>, which adorns the very
beginning of the manuscript, there are no words indicating the start of a narrative; instead,
words indicating physical operations and materials, such as "moving" (), "perfection” (),
"glued/attached" (), and "marcasite" (), appear in succession. Continuing into <1r.2>, it begins
with an explicit plant name, "dodder" (), followed by operational instructions such as "turning" ()
and "retaining" (). In the latter half, the name of another medicinal herb, "eyebright" (), is also
specified, giving a glimpse into the blending of ingredients.

Such a sequence of words devoid of grammatical features is considered to align well with the
"recipe-like structure" frequently observed in practical medieval medical and alchemical
literature recording actual prescriptions and operational steps, rather than resulting from low
translation accuracy. It is highly probable that the author of the manuscript did not pen a text
meant for reading, but sequentially recorded necessary materials and operations within the
framework of a defined logical structure. Furthermore, as will be discussed in detail later in the
refutations of Chapter 7, due to the nature of this identification method, there is a high
probability of converging onto the selected corpus and creating a circular argument; hence, we



conducted a comparative validation by performing identical identification using literature from
other fields (theological texts, agricultural books, architectural books, cookery books, etc., which
share the same "recipe-like structure") as Stream C. The results confirmed that the text aligns
not merely with "a recipe-like style of writing" but specifically with "alchemical content."

Therefore, based on these results, they reinforce the hypothesis of the alchemical domain
established from the internal structure of the Voynich manuscript discovered in the previous
report. It also stands as evidence that humanity has taken a step closer toward its
decipherment.
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--- (English Translation) ---
Chapter 6: Cross-Modal Proof of Translation via Physical Topology of Images
6.1 Validity of Translation Results and Objective of the Cross-Modal Proof

The objective of this chapter is to verify that the "domain-wide translation of the manuscript" and
the "automatic classification of the role (type) of each word" achieved in the previous chapter
are not arbitrary forced fits, and to demonstrate from a reverse calculation of the physical
structure of the images—independent of the text—that no logical contradictions exist across the
entire domain. This cross-modal proof, which cross-references two completely different
dimensional information sources (images and text), should demonstrate that if the structure of
the "OI-2026 Protocol" is correct and the translation of the manuscript has been derived thereby,
the cross-referencing with these illustrations will not collapse.

6.2 Image Thinning and Isomorphism Matching via Optimal Transport

To eliminate subjective interpretation, the ink-drawn portions of 197 pages of manuscript images
were extracted and thinned using an image processing library (OpenCV), converting the images



into pure "line skeletons." Applying graph theory to these geometric skeletons, the numbers of
"Endpoints," "Branchpoints," and "Cycles" were physically counted, quantifying the spatial
structure (topology) of how the lines are connected into data.

Regarding the text side, a logical transition network was constructed representing the sequential
occurrence per page of the functional roles, such as "Material (Type_3)" and "Operation
(Type_2)," established during the translation process in the previous chapter. Subsequently,
these two network structures—the "connections of lines extracted from the images" and the
"connections of text roles established by translation"—were superimposed using an advanced
mathematical method known as "Gromov-Wasserstein (GW) optimal transport," and the degree
of structural congruence (isomorphism) between the two was calculated and scored.

6.3 Strong Correlation with Physical Indicators Demonstrating Translation Accuracy

Targeting the data of 181 pages successfully matched via GW optimal transport, we verified
whether a statistical correlation exists between the topology on the image side (such as the
number of endpoints) and the occurrence frequency of functional roles (Types) on the text side
(recorded in "Voynich_CrossModal_Physical_Pointers.csv").

As a result of the calculation, a positive correlation of R=0.7080 (P=7.70%x10°) was observed
between the number of "Endpoints" in the images and the occurrence frequency of
"Materials/Ingredients (Type_3)" in the text. Pages with more branch/leaf or root tips (endpoints)
depicted in the images show a precisely synchronized increase in words representing
"materials" on the text side. This numerical congruence indicates that the "process of identifying
and translating unknown words as materials (Type_3)" in the previous chapter aligns with the
physical designations on the image side, occurring without classification errors.

6.4 Topological Proof of Logical Consistency and Iterative Structure Across the Entire
Manuscript

Furthermore, in correlations with other functional roles, this translation demonstrates logical
consistency across the entire domain. The endpoints in the images also exhibited a strong
positive correlation of R=0.6132 (P=4.51x107%°) with the occurrence frequency of "Main
Operations/Commands (Type_2)" in the text. Conversely, it showed a negative correlation of
R=-0.2653 (P=3.07x10") with the occurrence frequency of "Termination/Preservation (Type_8)."
This represents the correct logical behavior of a manual's control structure: "the more materials
and complex tasks a page requires, the more the number of 'operations' such as mixing or

heating increases, and it does not immediately 'terminate’.

In addition, the proof regarding the iteration (loop structure) of procedures is also noteworthy. A
clear negative correlation of R=-0.2540 (P=5.59%x10"*) was observed between the number of
"Cycles" drawn in the images and "Variable/Constant Definitions (Type_1)" in the text. This
synchronizes with the constraint of iterative processing: "while repeatedly circling the same line



on the image (iterating a specific task), no new material definitions or assignments are executed
on the text side."

From the above, it was observed that the results of this study mathematically reinforce the
hypothesis that the internal structure identified in the previous report is analogous to the
alchemical domain.
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fachys Type_3 (Noun) et CCONJ ERROR
qokedy Type_5 (Adj/Adv) dicere VERB ERROR
chol Type_2 (Verb) dominus NOUN ERROR
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ishol Type_3 (Noun) in ADP ERROR
chor Type_2 (Verb) non PART ERROR
ishes Type_5 (Adj/Adv) autem PART ERROR
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--- (English Translation) ---

Chapter 7: Mathematical Refutations of Hypothesized Counterarguments (Stress Test &
Refutation)

Regarding the structural definition as a "data matrix" and the results of the domain-wide
distributional translation candidates presented in this study and the previous report, several
valid questions and counterarguments can be hypothesized, not only from the perspectives of
conventional linguistic and cryptographic approaches but also from the general theories of linear
algebra and information statistics.

The objective of this chapter is to explore from multiple angles whether there are any
fundamental issues in this study overall. Although this study has objectively calculated
observation results at each processing stage and maintained logical consistency, as long as
human analysis is involved, the possibility of observation bias being introduced cannot be
completely eliminated. In the process of multifaceted cross-validation currently conceivable, we
proactively raise various counterarguments and record the responses to them based on the
current data. It should be noted that the "refutations" described in this chapter do not completely
reject the hypothesized counterarguments, but are positioned as a record of stress tests
indicating the extent to which responses are possible under the current data. Ultimate validation
should be conducted through cross-referencing with external corpora and cross-validation by
specialized fields (medieval Latin linguistics, herbalism, and the history of science).



7.1 Forced Synchronization of Dimensional Spaces (Lack of Manifold Alignment)
[Hypothesized Counterargument]

In Chapters 3 and 4 of this study, TruncatedSVD is applied individually to the manuscript data
(Stream A) and the Latin corpus (Stream B) to convert them into identical 56- or
128-dimensional dense matrices, followed by direct matching using cosine similarity. However,
when two datasets with different properties are individually dimensionally compressed, there is
no mathematical guarantee that the directions or meanings of the calculated principal
component axes (e.g., prefix frequency on the manuscript side, verb conjugation on the Latin
side) will align. The act of calculating cosine similarity between orthogonal spaces whose axes
are not synchronized is a "linear algebraic illusion (confusion of dimensions)" akin to directly
comparing units of different physical dimensions (e.g., temperature and velocity), and the
calculated similarities might be nothing more than information-theoretically meaningless noise.
How is it mathematically guaranteed that the topologies of both spaces semantically overlap
correctly (are aligned)?

[Refutation]

This counterargument is highly worthy of consideration as a concern when dimensionality
reduction (SVD) is viewed as "mere numerical compression." The position of this study is that it
does not engage in a numbers game between meaningless dimensions, but adopts a design
that synchronizes the extraction axes of the Latin side (Stream B) to match the "physical
dimensions of the system substrate on the manuscript side (Stream A)."

First, the 56 dimensions extracted from the manuscript data (Stream A) represent the
"combinatorial behavior with prefixes and suffixes (network topology)" possessed by the
unknown symbols. When compressing the Latin corpus (Stream B) into 56 dimensions, the
target of extraction is similarly the "connection network between words," identical in kind to
Stream A, representing "word occurrence distributions and contextual relationships (behaviors
such as prepositions and case inflections)" within the text. Comparisons in the initial
56-dimensional space are conducted under the premise that both share homology as "shapes of
connection graphs." However, this premise itself is a working hypothesis of this study, and the
ultimate guarantee that the topologies of both spaces semantically overlap correctly is deferred
to a comprehensive judgment based on the domain-wide parsing consistency and stress test
results in the later stages.

Second, from the topological collisions (cosine similarity) in this space, extreme mathematical
filters were applied: "Mutually Nearest Neighbors (MNN)" and "singular cliffs with a Z-score of
2.0 or higher." This extracts only those pairs where the topologies of both streams match with an
accuracy beyond mere coincidence. However, the singular points extracted at this stage are the
"most probable corresponding candidates under the current data," derived from the assumption
that "the manuscript's structure is analogous to medieval alchemy," and do not constitute a
semantic finalization of the translation.



Third, as indirect evidence supporting that these initial anchors are not coincidental noise, there
is the observation that no systematic collapse occurred during parsing even when this protocol
was applied domain-wide. Furthermore, the fact that the alchemical corpus demonstrated a
significantly higher distributional concordance compared to other control groups (theology,
agriculture, architecture, and cookery), as a result of the stress tests detailed later, suggests that
the initial alignment assumption is not entirely off the mark. Nevertheless, these are
observations that reinforce the hypothesis and do not provide the mathematical guarantee of
Manifold Alignment itself. For final validation, subsequent replication tests using separate,
independent corpora and a methodological review by experts in computational linguistics are
desirable.

7.2 "Confirmation Bias" from the Selection of Stream B
[Hypothesized Counterargument]

In Chapters 1 and 3 of this study, only Latin literature specialized in 16th-century alchemy and
pharmacology (such as EMLAP) is intentionally selected as the external comparative corpus
(Stream B). In matching using dimensionality reduction (SVD) and cosine similarity, if the
referenced dictionary space contains only vocabulary from a specific domain, it is a tautology
that the output results will converge upon the vocabulary of that domain. If Stream B were to
include "medieval theological texts," pure "astronomical observation records," or corpora from
completely unrelated domains, either mixed or independently, is there a mathematical guarantee
that the system would objectively and accurately attract only the vocabulary of a "practical
pharmacopoeia"? Is the current result merely a severe Confirmation Bias resulting from
artificially narrowing down the comparative domain to the extreme?

[Refutation]

This counterargument is a crucial point highlighting the risks of "overfitting" and "confirmation
bias" in statistical machine learning. This study presents the following responses to this concern.

First, the selection of the Latin corpus of alchemy and early medicine as Stream B is a Bayesian
selection based on multiple independent prior pieces of information: the manuscript's historical
ownership record (Rudolf I, Baresch, Kircher, etc., all associated with alchemy and mysticism),
iconographic features (botanical, mineral, and anatomical illustrations), and radiocarbon dating
(early 15th century). The structural characteristics of the manuscript (high hapax legomena rate,
combinatorial sequences of standardized components) also served as a basis for selection,
leading to the emergence of literature groups with a recipe-like structure as candidates. This is a
methodological choice of "selecting the most probable domain based on multiple prior
parameters," rather than "intentionally selecting a specific domain."

Second, to verify the validity of this selection, this study conducted comparative experiments
using multiple control corpora. Specifically, the same matching method was applied using a



theological corpus (the Bible and Christian literature) and a group of practical texts that also
possess a "recipe-like structure" (Apicius on cookery, Vitruvius on architecture, and Columella
on agriculture) as control groups. As a result, the alchemical corpus demonstrated a statistically
significant superiority over all other control groups in both mean cosine similarity (0.80 vs. 0.66)
and win rate (92.7% vs. 1.7%-5.5%) (Mann-Whitney p = 0, Kruskal-Wallis p = 0).

This result suggests that even among texts with the "same recipe-like structure," the alchemical
corpus exhibits an intrinsically high concordance with the manuscript, a phenomenon difficult to
explain by simple confirmation bias. However, this validation strictly indicates that "alchemy is
superior among the tested control groups," and does not guarantee superiority over all untested
corpora (e.g., Latin translations of Arabic alchemy, Byzantine medicine, or herbalism of specific
regions or schools). A more precise domain identification is deferred to subsequent additional
validation.

Third, if the selection of the alchemical domain were merely a coincidental confirmation bias,
systematic inconsistencies in part-of-speech roles should frequently occur when the individual
word corresponding groups derived from that selection are mapped onto the manuscript's
four-stage structure. The concordance rate between the part-of-speech types derived from the
automatic classification of this study and the parts of speech of the extracted Latin was 99.4%.
This high concordance rate is a level difficult to achieve if the domain selection were entirely
irrelevant, thereby indirectly supporting the rationality of the selection. However, it must be noted
that this also constitutes "concordance at the level of distribution and type consistency," and
does not directly guarantee the "correctness of the semantic translation.”

Through the above responses, the possibility of confirmation bias is difficult to support under the
current data, but ultimate validity verification requires the addition of broader control groups and
qualitative review by experts.

Table 1: Results of Domain Comparison Stress Test (Three-way Collision Test)

Domain Mean Cosine Win
Similarity Rate
B: Alchemy (EMLAP) 0.8032 92.7%

C: Theology (Bible and Christian Literature) 0.6626 5.5%




D: Practical Books (Apicius Cookery, Vitruvius 0.6647 1.7%
Architecture, Columella Agriculture)

Processed target: 7,286 words, Kruskal-Wallis p = 0

Table 2: Results of Domain Comparison Stress Test (B vs C Two-way Collision Test)

Domain Mean Cosine
Similarity

B: Alchemy 0.7988

C: Theology 0.6630

Difference: B - C = 0.1358, B Win Rate: 92.7%, Mann-Whitney p =
0, Processed target: 6,157 words

Table 3: Results of CLTK Part-of-Speech Constraint Test (Dummy Latin Insertion Experiment)



Manuscript Required Type |Inserted Actual POS (CLTK Judgment

EVA Dummy Latin [Determination)

fachys Type_3 (Noun) [et CCONJ ERROR

qokedy Type_5 dicere VERB ERROR
(Adj/Adv)

chol Type_2 (Verb) [dominus NOUN ERROR

daiin Type_6 sanctus ADJ ERROR
(Conj/Prep)

shol Type_3 (Noun) [in ADP ERROR

chor Type_2 (Verb) [non PART ERROR

shes Type_5 autem PART ERROR
(Adj/Adv)

chedy Type_3 (Noun) ([facere VERB ERROR




Result: POS inconsistency errors in 8 out of 8 cases, confirming that the dual constraints of this
study practically, rather than merely formally, exclude heterogeneous vocabulary.

7.3 "Cascade Error" (Chained Amplification of Errors) via Iterative Processing
[Hypothesized Counterargument]

In Chapters 3 and 4 of this study, a stepwise iterative matching method is adopted, identifying
translation pairs with statistical singularity (Z-score of 2.0 or higher) and repeating the
calculation while sequentially excluding them from the matching targets. However, this method
inherently contains the critical risk of a "chained propagation of misidentifications." If even a
single misidentification were included among the small number of initially established translation
criteria, that distortion could propagate throughout the rest of the comparative space, inducing
all subsequent translations in an erroneous direction in a snowball effect. Therefore, is it not
possible that the extremely high identification rate of "99.4%" ultimately presented is merely an
illusion, not the result of elucidating the true structure of the manuscript, but simply an
over-convergence into an ostensibly "plausible enumeration of Latin" caused by "overfitting
(forced contextual assimilation)" triggered by a few initial misidentifications?

[Refutation]

This counterargument is a vital point noting the risk of error amplification hidden in the iterative
identification method.

First, if misidentifications were included in the initial anchors (pairs satisfying a Z-score of 2.0 or
higher and mutually nearest neighbors) and triggered a chained overfitting, systematic
inconsistencies in part-of-speech roles should frequently occur when the word groups extracted
in subsequent identifications are mapped onto the manuscript's four-stage structure. The 99.4%
part-of-speech consistency rate observed in this study suggests that such a systematic collapse
has not occurred. However, this observation indicates "consistency at the level of distribution
and type," and does not guarantee the "semantic correctness of individual words." Even if
semantic errors were included in the initial anchors, as long as they are replaced by words that
are distributionally consistent, consistency at the type level may be maintained.

Second, a significant positive correlation of R=0.7080 (P=7.70%x1072°) was observed between the
physical features on the image side (number of endpoints of branches and leaves), extracted
independently from the text, and the occurrence rate of the functional role on the text side
(material type). This observation indicates that if the processing on the text side were
completely dominated by systematic errors, demonstrating such a high correlation with
independently observed image features would be probabilistically unlikely. However, this
correlation also demonstrates synchronization at the "page-level aggregated value level," and
does not directly prove the correctness of the correspondence between individual words and
individual botanical illustrations.



In conclusion, the concern of a chained amplification of initial errors is difficult to support at
present, in the sense that there is no evidence of systematic collapse under the current data.
Nevertheless, for more rigorous validation, sensitivity analyses deliberately altering the initial
anchors and bootstrap-like resampling experiments remain as future tasks.

7.4 "Semantic Forced Fitting" via Pre-limitation of Parts of Speech
[Hypothesized Counterargument]

The study asserts the validity of the translation by demonstrating that not a single
part-of-speech contradiction occurred as a result of applying actual Latin words to the "17
operational frameworks" and the "four-stage logical structure." However, is it not merely the
result of artificially pre-limiting the part-of-speech roles for each blank in the text, such as "a
noun goes here" or "a verb goes here," and selecting (forcing) words from among Latin
candidates that meet those conditions? If one prepares artificial part-of-speech frameworks and
inserts words accordingly, it is a natural consequence (tautology) that part-of-speech collapse
will not occur, and this does not constitute proof of translation accuracy.

[Refutation]

This counterargument is an important point expressing concern over the "forced assimilation of
context" that one easily falls into during decipherment work.

First, the "part-of-speech roles" in each character string of the manuscript were not arbitrarily
assigned by the author guessing the meaning beforehand. As described in Chapter 5, pure
geometric features, such as inline position and connection patterns with adjacent symbols, were
extracted, and the number of roles that most naturally separate was objectively and
automatically classified using a mathematical evaluation function called the silhouette score. It is
a procedure that excludes human semantic intervention, and the part-of-speech frameworks
themselves are derived from the physical structure of the manuscript.

Second, the identification of Latin adopts a design that is not adopted unless two independent
conditions are simultaneously met: "contextual attraction in the multi-dimensional space" and
"agreement with the automatically classified part-of-speech role." Even if one attempts to select
a word with low contextual attraction just to match the part of speech, it will be rejected by the
similarity cliff condition; conversely, even if the contextual attraction is high, it is discarded if the
part-of-speech role does not match.

However, there is a limitation to be acknowledged here. As repeatedly stated, both conditions
are distributional and formal constraints, and do not directly guarantee "semantic correctness."
When multiple Latin words exist that possess the same part-of-speech type and a similar
distribution pattern, this method selects the candidate with the maximum similarity among them,
but there is no guarantee that it matches the "semantically closest candidate." The phenomenon
of homophones discussed in Section 5.4 precisely reflects this limitation.



In conclusion, in the sense that it is not the result of artificial forced fitting of parts of speech, the
strong forced fitting normally assumed probabilistically is rejected from the current data;
however, a guarantee that "semantically correct individual word correspondences have been
selected" cannot be derived from the framework of this method. This remains a task deferred to
validation by experts in the next phase.

7.5 "Spurious Correlation” in the Linkage Between lllustrations and Text
[Hypothesized Counterargument]

In Chapter 6 of this study, it is proven that an extremely strong positive correlation of R=0.7080
exists between the number of "endpoints of lines (ends of branches and leaves)" in the
illustrations drawn in the manuscript and the number of words for "target substances (materials)
identified by the translation. However, a statistical "spurious correlation (an illusion caused by
hidden factors)" might be lurking here. For instance, do pages with illustrations where roots and
leaves are drawn intricately (many endpoints) not tend to also have a greater "total amount of
text (total number of words)" for accompanying explanations? If the text as a whole is longer, the
absolute number of words indicating "materials" contained therein will naturally increase as well.
In other words, the complexity of the illustrations and the number of materials are not directly
linked, but rather both might simply be driven by a hidden third factor: the "amount of ink within
the page (total amount of description)." Is this correlation maintained even when calculating
based on the "occurrence rate" relative to all words within the page, rather than absolute word
counts?

[Refutation]

This counterargument is a crucial point regarding the "spurious correlation" that is easy to fall
into in quantitative text analysis.

First, the occurrence frequency of each functional role on the text side in this study is calculated
not as absolute counts, but as an occurrence rate (relative density) against the total number of
words on each page. Through this, the influence of the potential third factor, the "amount of ink
on the page (total amount of description)," is excluded at the computational process stage.

Second, as a result of cross-referencing this "relative rate independent of the total amount" with
the "physical number of endpoints in the images," a significant correlation of R=0.7080
(P=7.70x10"%) was observed. This demonstrates that even after compensating for the total
descriptive amount of the page, systematic linkage exists between the image and the
occurrence density of a specific type.

However, we acknowledge the possibility of potential third factors that cannot be completely
eliminated by this verification alone. For example, the possibility that the "complexity of the
page's topic itself" simultaneously increases both the complexity of the image and the relative
density of the specific type cannot be entirely ruled out from the current data. Furthermore,
whether the word groups classified as "material type" in this study truly correspond semantically



to botanical illustrations cannot be determined solely by correlations of page-level aggregated
values, and matching with botanical identifications of individual pages remains a future task.

In conclusion, the possibility that the linkage between illustrations and text is a "spurious
correlation due to simple total text volume" is reduced by the relative rate calculations of the
current data, but fully excluding potential factors in a broader sense requires validation of the
individual correspondences between images and words.

7.6 Rejection of Circular Reasoning in Automatic Classification of Functional Roles and
Dual Matching

[Hypothesized Counterargument]

In Chapter 5 of this study, it is declared that 99.4% of the words were identified using the dual
conditions of the text's "contextual attraction (similarity)" and "functional role (part-of-speech
type)." However, this "functional role" is merely automatically classified from the internal data of
the manuscript using a mathematical evaluation function. The logic of conveniently assigning
roles to this self-classified framework, such as "this is an operation, this is a material," selecting
only Latin words that fit those roles, and proving that "the roles perfectly matched" is complete
circular reasoning (a self-contained interpretation). It is merely evaluating oneself with rules one
has built, rather than verification using external objective grammatical rules, and is logically
invalid as a proof of translation accuracy.

[Refutation]

This counterargument is a vital point noting the "self-containment of interpretation” that is easy
to fall into in the decipherment of unknown languages.

First, the functional roles within the manuscript are based on the four position-dependent
categories observed in the OI-2026 Protocol of this study and automatic classification via the
silhouette score. They were not arbitrarily classified by the author guessing meanings, but are
automatic extractions from pure physical features (position, adjacency).

Second, the parts of speech of the comparative Latin literature were not constructed by this
study, but are external linguistic facts inherent in 16th-century historical texts. This method
cross-references two systems of different origins: the "classification extracted from the physical
structure of the manuscript" and the "external linguistic parts of speech of Latin."

However, the "type matching" in cross-referencing the two ultimately depends on the
determination of the part-of-speech classifier (NLP tools like CLTK) on the Latin side, and that
determination itself has aspects that cannot be said to be completely objective. Also, the fact
that the automatically classified types on the manuscript side are called "materials" and
"operations" includes room for interpretation. Whether the type classified as "material type" truly
points to substance names can ultimately only be verified through cross-referencing with the
contents of individual pages. In conclusion, this method is not simple circular reasoning, but it



also cannot be said to be completely independent verification, remaining a mathematically
highly probable hypothesis. Ensuring complete independence requires cross-checks replicating
the Latin part-of-speech classification with another independent classifier and qualitative review
by experts.

7.7 Rejection of "Grammatical Collapse" Due to Ignoring Latin Morphological Inflections
[Hypothesized Counterargument]

This study asserts that it completed domain-wide translation by matching "functional roles
(part-of-speech types)" such as "nouns (target substances)" and "verbs (main operations)" to
undefined character strings. However, Latin, used as the comparative subject, is a language
characterized by high "inflection (word form changes)," with strict cases for nouns (nominative,
accusative, ablative, etc.) and person and tense accompanying verbs. If words are placed using
only the contextual attraction of vocabulary and rough part-of-speech classifications,
mismatches in the person between subject and verb, and mismatches in case between
prepositions and nouns should inevitably occur. Therefore, the presented translation results are
nothing more than grammatically collapsed "word salads" that make no sense when examined
against the strict grammatical rules of classical Latin. When scrutinized sentence by sentence, is
it truly in a "readable" state as text in a natural language?

[Refutation]

This counterargument is an extremely valid point from the perspective of classical philology
considering the morphological features of Latin.

First, this study does not claim that the text of the manuscript can be "read as literary prose." As
observed in the previous report, the character strings of the manuscript themselves possess
features such as a hapax legomena rate of 72.93%, a combinatorial structure of standardized
components, and the reuse of components without inflection, exhibiting behaviors different from
linguistic structures accompanied by complex case declensions and conjugations like classical
Latin.

Second, the corresponding Latin groups extracted in this study are consistent with the
"recipe-like descriptive format" (sequence of operational instructions and material names)
specific to medieval alchemical and pharmacological literature. A tendency is observed where
imperatives, participles, and noun forms of material names are placed at corresponding
positions in the manuscript.

However, readability in the sense of "forming continuous text that makes grammatical sense as
Latin" is not guaranteed by this study. The output is an "array of Latin corresponding
distributionally and in type consistency," and when this is placed alongside actual medieval
recipes, whether the chain of operations logically holds up, or whether the combination of



materials is valid as an actual pharmaceutical prescription, requires verification by experts in
herbalism and the history of science.

In conclusion, the assertion that it "has not grammatically collapsed" is supported under the
framework of this study (that the manuscript has a non-inflected component structure, and its
correspondences align with Latin having a recipe-like structure), but the grammatical and
practical validity in the sense of being a "readable prescription as an actual medieval alchemical
text" is deferred to future expert validation.

7.8 Rejection of Forced Contextual Assimilation for Hapax Legomena
[Hypothesized Counterargument]

In Chapter 2 of this study, it is clearly stated that 72.93% of the total vocabulary in the
manuscript consists of words appearing only once (hapax legomena). Generally, the "adjacent
relationships before and after" and the "placement structure" of a word occurring only once carry
extremely little information, and relationships extracted from them are largely random
fluctuations (meaningless elements). How can one claim to have accurately calculated
multifaceted placement structures for these one-off vocabularies comprising over 70% of the
manuscript and matched them with actual Latin? The claim of having assigned Latin on a
one-to-one basis to extremely low-frequency word groups relying solely on contextual
placement similarity is not an objective proof, but merely "random fitting (forced contextual
assimilation)" that just picked up random fluctuations, is it not?

[Refutation]

This counterargument is a crucial point noting the limitations of handling extremely
low-frequency words in computational philology.

First, the "words appearing only once" in the manuscript are not completely isolated character
strings, but are composed of "combinations of shell candidates and payload candidates"
observed in previous research. Individual shells and payloads appear with high frequency
hundreds to thousands of times across the text domain, and sufficient statistical information is
obtained at the level of these constituent components. This method assigns a certain amount of
contextual information even to hapax words by treating words not as indivisible blocks, but as
patterns of constituent components.

Second, if random fitting were performed for hapax words, systematic inconsistencies in
part-of-speech roles should frequently occur when they are poured into the manuscript's
four-stage structure. The 99.4% part-of-speech consistency rate observed in this study suggests
that the matching against hapax words is not a state of merely picking up random fluctuations.
However, this indicates "consistency at the distributional and type levels," and does not
guarantee the "semantic correctness of individual hapax words."



The semantic verification of hapax words is an issue that cannot be completed within the
framework of this method. When multiple Latin candidates exist with the same type and similar
distribution patterns, this method selects the candidate with the maximum similarity among
them, but there is no guarantee that it matches the true meaning of the hapax word. The
homophone phenomenon discussed in Section 5.4 reflects this limitation.

In conclusion, that the processing for hapax words is not simple random fluctuation is supported
under the current data, but the correctness of the semantic identification of individual hapax
words is only finalized after qualitative verification by experts.
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--- (English Translation) ---
Chapter 8: Conclusion
8.1: Summary of This Study

This study aimed to establish a foundation of distributional translation candidates across the
entire Voynich manuscript—a historical document that has stimulated humanity's intellectual
curiosity as an undeciphered text for approximately 600 years—by integrating computational
philology, information statistics, and a structuralist approach analyzing the spatial arrangement
of character strings, thereby presenting its historical reality as the most probable hypothesis. In
the author's previous report, it was already observed that the text of this manuscript deviates
from the dynamic equilibrium inevitably possessed by natural languages and is governed by a
structural framework using standardized symbol groups. Predicated upon that structural
foundation, this study attempted an objective matching between the unknown character strings
and Latin literature groups, centering on 16th-century alchemy and early medicine.

During the translation process, to eliminate arbitrary human interpretation and semantic
conjecture, dual mathematical constraints were employed: similarity in contextual arrangement
within a multi-dimensional space, and consistency with functional roles (concepts equivalent to
parts of speech) derived from the geometric positions in the manuscript. As a result, for the
remaining undefined blanks, we were able to identify Latin candidates satisfying both the
distributional and type-consistency conditions at a rate of 99.4%. This does not represent the
"definitive semantic translation," but demonstrates the fact that "for each slot in the manuscript,
Latin words satisfying both contextual similarity and type consistency exist at a high rate within
the Stream B corpus."”

The extracted corresponding candidate groups exhibited an arrangement akin to a recipe-like
structure, consisting of a continuous sequence of operational verbs such as "ignite" and
"alkalize," alongside innumerable material names, rather than the fluent prose of classical Latin
or a narrative in an unknown language. This observation supports the possibility that the
manuscript possesses the character of a record of operations and materials rather than a
narrative or philosophical work. However, whether the individual word correspondences are
semantically correct cannot be finalized by the mathematical processing of this study alone and
requires scrutiny by experts in Latin linguistics and the history of science. This study does not
indicate that "the Voynich manuscript has been completely deciphered," but is positioned at the
level where "the most probable structural foundation and distributional candidates toward the
decipherment of the Voynich manuscript have been established."



8.2 New Insights for Linguistics and Computational Philology

Until now, the statistical anomalies observed in the text of the Voynich manuscript—such as the
phenomenon where words occurring only once (hapax legomena) account for over 70% of the
total vocabulary, or the deviation from laws seen in the word occurrence frequencies of natural
languages—have been important subjects of research for many scholars. The systematic
extraction of distributional translation candidates in this study presents one explanation for these
anomalies: they may be the inevitable result of a recipe-like structure consisting of continuous
"operations" and "materials." It is an interpretation that the nature of the recording
system—uwhere countless different material names are successively substituted into a limited
framework of basic operations—forms this peculiar vocabulary distribution. It is highly probable
that this is the reason why conventional approaches attempting to interpret the manuscript by
fitting it into the framework of a natural language reached an impasse.

Furthermore, this study suggested the existence of a recording method where illustrations and
text are mutually linked. The fact that a strong linkage was observed between the complexity of
the branches and leaves of the plants depicted in the illustrations and the occurrence rate of
words indicating materials within the text indicates the possibility that the illustrations functioned
not merely as decorations or pictures, but as visual indicators relating to the volume and nature
of the descriptions in the text. This observation suggests the possibility that visual and textual
information were integrated in the transmission of knowledge from the Middle Ages to the early
modern period. However, it must be noted that this linkage remains a correlation at the level of
page-aggregated values, and verifying the correspondence between individual botanical
illustrations and individual words remains a future task for experts in botany and herbalism. The
background as to why the illustrations are drawn in bizarre forms rather than as accurate
sketches of real plants has not been elucidated in this study.

The Latin vocabulary groups extracted as distributional translation candidates support the
possibility that this manuscript is a recording system close to the paradigm of 16th-century
alchemy and early medicine. As confirmed in the stress tests (Chapter 7), the alchemical corpus
demonstrated a statistically significant superiority over other domains such as theology, cookery,
architecture, and agriculture, mathematically suggesting that it is not merely a "general
recipe-like structure," but specifically "alchemy."

As observed in the author's previous report, there is a possibility that the logical framework
derived from the ancient mathematical cosmology "Sefer Yetzirah"—consisting of "Water
(stasis/fixation)," "Fire (ascent/purification)," and "Air (balance/mediation)"—is embedded at the
foundation of the manuscript's illustrations and text. The corresponding candidate groups
extracted in this study exhibit an arrangement consistent with this conceptual framework,
inferring a semantic proximity to medieval alchemical thought and the practice of early chemistry
and medicine advocated by Paracelsus, Gerardus Dorn, and others. However, these are all "the
most probable hypotheses under the current data," and expert validation is indispensable for
definitive semantic confirmation.



In other words, this study suggests the possibility that the Voynich manuscript is a record by
alchemists, physicians, or intellectual classes of the time attempting to systematize complex
natural phenomena and pharmacological effects. This system, which records vast amounts of
practical data through combinations of standardized symbols, constitutes the robust structure
that has resisted decipherment for many years.

8.3 The Reach of This Study and Future Interdisciplinary Perspectives

This study is the result of systematically extracting the most probable Latin vocabulary
corresponding candidates by applying mathematical constraints to the text structure of the
Voynich manuscript. However, it is not appropriate to immediately declare this the semantic
"absolute correct answer." What this study has shown is limited to the fact that Latin words
possessing operational instructions such as "put into fire" or specific materials, and "attributes
(functional roles)" mathematically closest to the blanks in the manuscript, have emerged as
corresponding candidates through objective gravitational attraction.

Therefore, the results of this study should be positioned not as the endpoint of historical inquiry,
but as the starting point for the true "stage of interpretation" that is about to begin. This is why
the corresponding candidate list presented in this study is provided as Latin vocabulary without
free translation into modern languages like English. In the process of attempting translation into
modern languages, no matter how objective one strives to be, unique interpretations and
confirmation biases of modern individuals inevitably intrude unconsciously. The usages of
medieval plant names, mineral names, and operational procedures varied widely depending on
the region, era, and school of thought; the task of identifying exactly what substances or
medical/chemical effects this array of Latin intended in the real world of that time cannot be
completed by a single researcher. A collaborative cross-validation by experts across multiple
fields—including history, herbalism, botany, history of medicine, and history of science—is
indispensable for the complete historical identification of its reality.

Moreover, elucidating the mystery of why the illustrations depicted in the manuscript had to be
drawn deliberately in "bizarre and unrealistic forms" rather than as accurate sketches of real
plants remains a crucial subsequent task. Whether it was an intentional camouflage to heighten
the secrecy of specific knowledge, or whether another rational reason existed, cannot be
definitively concluded solely from the structural observations at the current stage.

In addition, another important area where no corresponding candidates were found in this study
is the true identity of the "50 undefined words" remaining throughout the manuscript. As a result
of extracting Latin candidates by applying mathematical constraints to the text structure of the
manuscript, vocabulary matching the following 50 symbol sequences did not exist within the
current Stream B corpus, and they were retained as undefined to avoid forced translations.

[Undefined Words Remaining in the Output Record: Total 50 Items]
m 1 Title (Boot/Header attribute): 81c7ae9 (<78r.label_right 2>)



m 3 Nouns (Constant/Definition attributes): Ah18( (<83v.label_bottom_1>), 88ss2|
(<rose.nwest_label _4>), 9aco8 (<114r.3>)

m Remaining 46 Operations, Intermediate Processes, Attributes, etc.: sokoM, hcSo8ae, 8azoe,
0J9, 8oe1c79, oj10e8*, 0109h, say979, 9hc989, occs9, 9kay9, soyoyae, oococ7l, 8ayaeoJ9,
sAyoe8ae, 8ayoes9, sosccs, oyayoe, som89, ofay79, 8ae8ay, 8cj1ch9, ealae*, ogayo8ap,
0go818ae, 8ay179, a8a2*asan, 8ayae89, oj108am, 8ayap7ae, ogaeoZ9, koesas9, hoeCayoe,
ok108cc9, okayaxan, okoe119, okoeae, okAe8ay, oko8cco8oy, ohdcoy, ohc18ayae, oh1c9s,
0ho819, ohcA8, ohC9s, oh18ayay

The functional roles these undefined words play within the text structure have been estimated in
the preceding mathematical classification process. For the "46 items" possessing roles such as
verbs indicating operations or adjectives indicating states, it is suggested that they might be
discovered as real Latin vocabulary by further expanding the scale of historical literature
concerning 16th-century alchemy and early medicine used as comparative targets in the future.

However, regarding the "total of 4 items" estimated to possess attributes as "1 title (heading)"
and "3 nouns (target substances)" independently placed on illustration labels, it is suggested
that they might not be found even upon exploring existing historical literature. These may not be
common plant or mineral names of the time, but rather names unique to this manuscript, coined
independently by the manuscript's author to designate "intermediate products" or "final
products" synthesized during these complex operational procedures.

For these four products, it is highly likely difficult to elucidate their meanings through desk-based
literature surveys and mathematical analyses alone. To deduce their true identities, one possible
avenue is to actually replicate the physical and chemical prescriptions of the time following the
logic of the "record of operational procedures and materials" suggested in this study, and
experimentally verify "what substances are generated." This is a task that must be tackled
through experimental history and the practice of chemistry, transcending the frameworks of
philology and statistics.

The contribution of this study lies in breaking the closed state where individual researchers
attempt interpretations based on their own intuition or conjecture, providing the "most probable
objective foundation of corresponding candidates (primary source material)" stripped of human
arbitrariness, to enable experts from multiple fields to engage in discussions on a common
ground. Looking ahead, it is expected that its meaning and position will be discovered through
the collaborative work of experts within the study of the history of science, technology, and
knowledge transmission from the Middle Ages to the early modern period.

8.4 Crucial Future Validation Tasks

While this study responded to eight hypothesized counterarguments to the extent possible
based on current data, there are validation tasks that cannot be completed within the framework



of this study. These are organized here as areas that should be prioritized in future
interdisciplinary research.

First is the validation of the uniqueness of domain selection. The stress tests in this study
demonstrated that alchemy exhibits statistical superiority over four control domains: theology,
cookery, architecture, and agriculture. However, this merely signifies that "alchemy is the best
within the tested range," and does not guarantee that "alchemy is uniquely the best among all
possible Stream B." Comparing the distributional superiority against untested medieval technical
literature—such as Latin translations of Arabic alchemy, Byzantine medical texts, the Hermetica,
or herbal literature from specific regions or schools—is a crucial validation that should be
conducted in the future for more precise domain identification.

Second is the validation of the hubness phenomenon among corresponding candidates. As
discussed in Section 5.4, the phenomenon observed in this study where "multiple distinct EVA
symbols converge to the same Latin word (such as CUSCUTA)" holds two interpretative
possibilities. One is the possibility that they truly refer to semantically related substances. The
other is the possibility that it is a manifestation of "hubness," where generic, high-frequency
words possessing many contexts and moderate similarities exist within Stream B and are
systematically selected as corresponding candidates. Distinguishing between the two only
becomes possible through close scrutiny of the frequency distribution of Latin vocabulary and
semantic validation by experts.

Third is addressing the distinction between Currier A and Currier B. Since Currier (1976), it has
been known that the Voynich manuscript contains at least two statistically distinct "languages"
(Currier A and Currier B). The methodology of this study currently treats these two as integrated;
whether the corresponding candidates match or systematically differ when the method is applied
independently to each has not been verified. If different correspondences emerge in both, it
leads to the interpretation that "two different contents are recorded within the same manuscript";
if similar correspondences emerge, the assertion becomes possible that "the difference between
Currier A/B is not a difference in content but a difference in writing style." This is a fundamental
and crucial validation task in Voynich research and is prioritized as a future task.

Fourth is the matching between individual word correspondences and botanical illustration
identifications. Regarding the botanical illustrations of the Voynich manuscript, various
identification proposals have been made in the past. Whether the word groups classified as
"material type" in this study align with these botanical identification proposals cannot be
determined solely by the correlation of page-level aggregated values (R=0.7080); it will first be
confirmed through correspondence validation between individual botanical illustrations and
individual Latin names.

Fifth is the identification of a deeper domain, namely narrowing down to specific traditions or
schools within alchemy (e.g., Paracelsians, Geberians, the Avicenna tradition). This becomes
possible by re-examining the internal structure of the current Stream B and comparing
distributional consistencies across sub-corpora. Furthermore, matching with the terminology
systems specific to certain schools cannot be completed purely through statistical processing.



Qualitative scrutiny by experts in the history of medieval alchemy is indispensable, and this
study strongly desires such collaboration with experts.

Sixth is the validation of structural validity when the output corresponding candidate sequences
are placed alongside recipes from actual medieval alchemical literature. Whether the sequence
of "Operation — Material — Auxiliary Operation" structurally resembles prescriptions from real
figures like Geber, Albertus Magnus, or Pseudo-Lullus, or systematically differs from them, will
be a crucial validation in determining whether the corresponding candidates of this method truly
function as alchemical descriptions.

These tasks all exceed the framework of this study and can only be tackled through
collaboration between the Voynich research community and experts in related fields. This study
aimed to build the starting point for that collaboration in the form of providing specific targets for
validation (the corresponding candidate list) for these tests.

8.5 Contribution to Open Science

The results of this study are published as open-access data on Zenodo, and we welcome
validation by third parties and derivative research. Specifically, the entire dataset—including
extraction logs of initial anchors, automatic classification results of the four-stage structure,
mappings of distributional corresponding candidates, and cross-modal correlation data—is
made public. This enables independent efforts to confirm the mathematical reproducibility of this
study and to conduct next-phase validations using external corpora (e.g., medieval Latin
medical and alchemical literature).

To promote multifaceted research in the future, the Creative Commons
Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) license is applied to the use of this
dataset. This license permits non-commercial secondary analysis, derivative research, and
modifications, provided appropriate credit is given, and is designed to maximally support the
development of interdisciplinary collaboration.

We sincerely welcome the process whereby experts in history, herbalism, botany, history of
medicine, and history of science construct new semantic interpretations upon the foundation of
distributional corresponding candidates established by this study. In order to completely
decipher the historical heritage of humanity that is the Voynich manuscript, a cross-disciplinary
approach that does not remain confined to the perspective of a specific individual is
indispensable. It is our hope that this study will serve as a solid foundation for that
interdisciplinary collaboration.

T—4iZt(CEA T 578 (Data Availability Statement)
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-Voynich_Absolute_Anchors_Strict.csv

-Voynich_Absolute_Anchors_Phase4.csv

-Voynich_Absolute_Anchors_Phase5 128D.csv

-Voynich_Decompiled_Record.txt ,

*Voynich_Undefined_Variable Types.csv

*Voynich_Schema_Mapped_Translation.txt

-Voynich_Newly Discovered_Words.csv

-Voynich_Absolute_Translation_Final.txt

-Voynich_CrossModal_Physical_Pointers.csv

*Voynich_Multilingual_Pipeline.txt

-Fa—FE

--- (English Translation) ---
Data Availability Statement

The analysis logs of this study are hosted on the academic repository Zenodo and provided as
open-access data, for the purpose of cross-validation by experts across multiple fields to
advance the identification and interpretation of the historical reality of the Voynich manuscript.

Dataset Repository URL: [https://doi.org10.5281/zenod0.20253105]

The provided supplementary datasets (Supplementary Materials) consist of the following files:

*Voynich_Absolute_Anchors_Strict.csv



-Voynich_Absolute_Anchors_Phase4.csv
*Voynich_Absolute_ Anchors_Phase5 128D.csv
*Voynich_Decompiled_Record.txt
*Voynich_Undefined_Variable_Types.csv
-Voynich_Schema_Mapped_Translation.txt
*Voynich_Newly Discovered_Words.csv
*Voynich_Absolute_Translation_Final.txt
*Voynich_CrossModal_Physical_Pointers.csv
-Voynich_Multilingual_Pipeline.txt

-Various associated codes
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EMLAP (Early Modern Latin Alchemy Project):https://zenodo.org/records/14765511

(XA EDLBEBEICEVWTEELEZMELTHW - 16t iEEzhib T 2EE M. HHEZE. B
REZDSTUEXMT —2t Yk, /13547 LA X (Paracelsus) 45 5 JLES X =KL (Gerard
Dorn) . a>5—k+4%" X F—(Conrad Gessner) 5O ERAMNLELHRESH. . BRDEBS O/ XEE
2ITNN—=DLE=THFRAPO—/NRELTSR)

-GrelLa (Greek and Latin Repository):https://zenodo.org/records/18160596
(KERBIUVFH-GEEHDOSTUEXHREREL-ARAT —3RX—X, ERAEMICETE5IT
VEEONIRMEE. BLURERNTIRIEVEZEENICHE T 5-0ODRBREEELLTSHE)

(RITHRE L VEENEE]

A A FFRICE T EXFH O ERIBHIFERA (B EFHESHR) Version 1.1.2
(XEZDRER, /IBEHEE (01-20267Ora)L) FFEILILT:)

--- (English Translation) ---
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[Data Sources and Corporal

-EMLAP (Early Modern Latin Alchemy Project): https://zenodo.org/records/14765511


https://zenodo.org/records/14765511

(* A Latin literature dataset of alchemy, early medicine, and natural philosophy, centered around
the 16th century, used as the reference space in the comparative matching of this study. It
includes the practical records of figures such as Paracelsus, Gerardus Dorn, and Conrad
Gessner, and is referenced as a text corpus completely purged of modern symbols and noise.)

-GrelLa (Greek and Latin Repository): https://zenodo.org/records/18160596

(* A research database encompassing classical, medieval, and early modern Latin literature.
Referenced as a matching standard to objectively extract the contextual placement and
morphological behavior of Latin vocabulary in a multi-dimensional space.)

[Previous Studies and Structural Foundation]
-Mathematical Proof of Strings in the Voynich Manuscript (Bilingual Edition) Version 1.1.2

(* The author's previous report. Established the logical structure (The OI-2026 Protocol).)


https://zenodo.org/records/18160596
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