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...e la Matematica lo ha capito tanto tempo fa....... 
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Word forms

Word frequencies

Grammar

Semantics

Montemurro & Zanette. Adv Comp Syst (2010) 
Montemurro, Cortex (2014)
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word length range

sentence length 
range

From sentence 
length to hundreds 
or thousands of 
words

Nested hierarchies in language

Towards a measure of semantic information
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- Found by Wilfrid Voynich in a monastery in Italy in 1912 
- After his death in 1930, the manuscript passed to Wilfrid’s wife 
- In 1960 it was given to the antiquarian Hans Kraus, who 
- In 1969 donated it to the Yale University where it was catalogue 

as MS 408 

- Now it is at the Beinecke rare books library in Yale University 

- In 2009 samples of the vellum were carbon dated at the Arizona 
University yielding a date between 1408 and 1438 with 95% 
confidence 

 

Wilfrid Voynich 

Some recent history



Rudolf II  
(1552-1612)

• A letter dated in 1669 found in the manuscript 
gave some hints on its previous history: sent by 
Johannes Marcus to Athanasius Kircher—which 
claims that the book once belonged to Emperor 
Rudolf II (1552–1612), who paid 600 gold ducats 
(~2.07 kg gold) 

• In other related letters it is supposed that the 
author was Roger Bacon  

• It was possibly sold to him by John Dee

John Dee 
(1527-1608)

Edward Kelly 
(1555-1597)

Roger Bacon

Not so recent history of the manuscript

a letter found inside the cover—written in 1666 to accompany the manuscript when it was



• Herbal  (12135 words) 
• Astronomical (4877 

words) 
• Biological (6915 words) 
• Pharmaceutical (2568 

words) 
• Recipes (11422 words)

• 240 pages long 
• Written on vellum 
• Not identifiable 

language 
• Unknown script 
• No punctuation marks 
• No corrections 
• Lavishly illustrated 

sections

Voynich Manuscript (1404-1438)



Voynich Manuscript (1404-1438)

• Longest section of the manuscript 
• Plant drawings 
• All but a few of the plants have been recognised with 

certainty 
• Most of the plants incorporate parts from known species 

Herbal



Voynich Manuscript (1404-1438)

Astronomical
• Drawings resembling the sun, moon, planets, and stars 
• Indication to the 12 zodiac signs 
• Circular diagrams with women holding stars 



Voynich Manuscript (1404-1438)

Biological
• Dominated by figures of bathing women 
• Elaborate systems organic tubes and shapes 



Voynich Manuscript (1404-1438)

Pharmaceutical
• Labelled drawings of plants and plant parts 
• Different types of flasks



Voynich Manuscript (1404-1438)

Recipes
Short paragraphs preceded by stars



Voynich Manuscript (1404-1438)

Some  of the conjectures

Early attempts to decode the text date from the 17th 
century 

Numerous attempts were made after the rediscovery of 
the manuscript.  In particular, top WWII cryptographers. 

The proposed possibilities include: 

• A cipher 
• A code 
• “Exotic” natural language 
• An artificial language 
• A hoax

William Friedman
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The TEXT…..and the Coding

Voynich Manuscript (1404-1438)

....oees or qokor chol cthol tchalody chockhy s os chy sain or 
ochy cthar cthar cthy y chaiir ckhal cthodam dy ytcho cthol 
ches cthor ocholy kchos chy dor dchor choldar okol daiin 
ycheor chor octham fchodaiin shopchey qko shey qoos sheey 
chorochy dcheey keor shor dold dchey kchey otchy cheody 
oeeees cheodaiin sheey ytcheey qotchy chald qokcho cho 
lochey daiin ychey kchos odaiin oaiir otaiin ksholochey 
qotoees chkoldy otchor choaiin dshoy cthol chol otchol dain 
shody shol chotchy okchey deeeese choty qokchy shol keey 
choty dain qokechy olchoiin chol cphey shckhy chochy kchod 
schain chor daiin chckhy polyshy shey tchody qopchy otshol 
dy daiin tshodody chochy cthy daiin qoky chcphhy daiin cthol 
cthy cthd qokchy dykchy chkeey kshy ky ty dor cheey ol 
cheol dy choteeen oeear choschy dain sho kshy shol deees 
dol dchodaiin qotchy cheey tcheey kchor sheod sheodaiin 
shodaiin oksholshol dais qos okshodeeen chor cheor odaiin 
shotcho dol dol dor aiin qoteeeo rcho cheeody qotchey tey 
okchor daiin sho keeo daiir .....



George K Zipf (1902-1950)

-George Zipf discovered the Law shortly before 1935 

-All known languages obey it with small variations 

-Similar distributions are found in other systems (internet links, 

city sizes, surname distributions)

slope -1

Word         rank       frequency

Zipf’s law



In 2001, Gabriel Landini reported that the Voynich text obeys Zipf’s law

slope -1

On the Origin of the Species (Darwin) 
Opticks (Newton) 
The Analysis of Mind (Russell) 

slope -1

Zipf’s law
George K Zipf (1902-1950)



Entropy can be interpreted as a measure of disorder

“aqsx tyxuqa km oqxnd vmsjw…” 

“the fish was swimming in the…” 

“aaaaaaaaaaaaaaaaaaaaaaaa…” 

High entropy

Medium entropy

Low entropy

It can also be interpreted as a measure of predictability 
in the sequence: 

 the lower the entropy, the more predictable are 
future occurrences in the sequence 

Entropy & Information



Words that convey semantic information are more clustered

what

plants

hybrids

Complexity in word distribution



original text 
shuffled text 
analytical 
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Departures from random behaviour is due to the linguistic function of 
words; thus, quantifying that departure may in turn quantify linguistic 
function.

Example: On the origin of species by C Darwin 
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The information as a function of the scale
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