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Prescott Currier (1976): Found two
“languages” (A & B) in the manusecript

Coded Latin, Italian anagrams, or even

nonsense text

No consensus due to a lack of

computational tools

Reddy & Knight bring data-driven

analysis to the mystery
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"~ ABOUT THE ‘MANUSCRIPT

« 225 pages

- 8114 word types

- 37919 word tokens

. 6 sections: herbal, astronomical,
biological, cosmological,

pharmaceutical, and star
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RESEARCH G)UESTIONS

1. Are there vowels and consonants?

2.Does the text have morphology (prefixes, suffixes)?

\ .
B A 3.1s there punctuation or word order?
& .
e T 4. Do pages have a topical structure?
> o.Are the pages in logical order?
\ \ , .
WP 8L 6. How many authors or seribes?
\ N
\ Yy oo
A N A\ /"\\QMN‘T‘;\ . MM\
; \ l(/ i \“\\'\\HG'




‘METHODOLOGY

- Hidden Markov Models (HMMs) trained via Expectation—Maximization (EM)
- Entropy & predictability analysis

. Zipf's Law tests for linguistic patterns

- TF-IDF & cosine similarity for topical clustering

- Morphological segmentation using Linguistica

- Comparative analysis: English, Arabie, Chinese, Pinyin




‘KEY SJINDINGS

. 2 Languages “confirmed”

Figure 2: VMS sections, and percentage of word tokens in each page that are tagged as language B by the HMM.
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 Similar word length

distribution to Arabic
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‘KEY SJINDINGS

Figure 3: Word length distributions (word types).
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‘REY J

- VMS letters are more predictable

than other languages

Table 2: Predictability of letters, averaged over 10-fold

cross-validation runs.

FINDINGS

VMS B | English | Arabic | Pinyin
Bigram | 40.02% | 22.62% | 24.78% | 38.92%
Unigram | 14.65% | 11.09% | 13.29% | 11.20%




- Morphological patterns found:
Prefix + stem + suffix structures
found via unsupervised

segmentation

‘KEY SJINDINGS

Table 3: Some morphological signatures.

Affixes Stems

OE+, A3 AD AE AE9 AEOR AJ AM AN AR AT

OP+, E O 02 OE OJ OM ON OR

null+ SAJ SAR SCC9 SCCO SC02 SO

OE+ BSC28 BSC9 CCC8 COC8CR FAEOQOE
FAK FAU FC8 FC8AM FCC FCC2 FCCO9R
FCCAE FCCC2Z FCCCAR9 FC09 FCS9
FCZAR FCZC9 OEARYS OESC9 OF9 ORS8
SC29 SC890 SCBR SCX9 SQ9

+89, 40FCS 40FCZ 40FZ 40PZ B8AES 8AEZ

+9, 9FS 9PS EFCS FCS PS PZ

+ C89

OEFS OF OFAES OFCS OFS OFZ




- Improved predictability of

words with bigrams

Table 4: Predictability of words (over 10-fold cross-
validation) with bigram contexts, compared to unigrams.

‘KEY <INDINGS

Unigram | Bigram | Improvement

VMS B 2.30% | 2.50% 8.85%
English 4.72% | 11.9% 151%
Arabic 3.81% | 14.2% 252%
Chinese 16.5% | 19.8% 19.7%
Hungarian 5.84% | 13.0% 123%




‘KEY SJINDINGS

. Latent classes found

Table 5: Relative improvement in predictability of first

Figure 4: Some of the induced latent classes. n word-characters using last m characters of previous
40E 40F940FAE —— word, over using no contextual information.
40FC89 40FCC89 =~ "oAM.. o VMS B | English | Arabic

40FCC9 . S ORAOE AOEAMAOPAR e ne Whole words | 8.85% | 151% | 252%

v esces OF OESC89 07 A= OFAM | OFAM m=1] 31.8% | 31.1% | 268%

OFAN SC9 EFAREFCCY9 FAE 0 OE

SC89 SCCYscraSCOE OFAN OFCC90PAM OPCC89 OPCC9 n=1|m= 30.7% | 45.8% 61.5%

ZC89 SX9 PSC89SARSC89ZC9zccs m = 29.9% 60.3% 92.4%
@) (b) © m = 16.0% | 42.8% | 0.0736%

n=2|m= 124% | 67.5% 14.1%

m=3 | 109% | 94.6% 33.2%




‘KEY <INDINGS

- Pages have topies

- Each page shows internal coherence (like chapters in a book)

- Pages mostly in order

- Adjacent pages show strong statistical similarity

- Multiple seribes: variation in handwriting supports at least two

authors




(COMMENTARY

 There is a certain linguistic structure

- Why so few repetitive patterns?
- Enceryption maybe?
. Can be a resource for computational linguistics

 Should have a competition for deciphering
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2. What did researchers find about the structure of the Voynich text?

A. It is completely random with no patterns.
B. It follows Latin grammar rules.
C. It shows statistical regularities similar to natural languages.

D. It was clearly generated by a code machine.




1. Why is the Voynich Manuscript important to computational linguisties research?

A. It is the earliest known European manuseript.

B. It provides a challenge for testing unsupervised language analysis methods.

C. It was written by famous scientists.

D. It contains known translations into Latin.




3. Which computational methods were used to study the manuscript?

A. Manual translation and word matching.
B. Hidden Markov Models and entropy-based analysis.
C. Neural networks trained on medieval Latin.

D. Genetic algorithms and clustering of images.




4. Based on the study’s findings, which statement best summarizes the authors’

conclusion?

A. The Voynich Manuseript is definitely a hoax.
B. It is clearly written in an Asian language.

C. It has some language-like properties but remains undeciphered.

D. It was fully decoded using modern algorithms.
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