The Voynich Manuscript

— stars, constellations and calendars —

Budapest, 2014 February 4.



The manuscript
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Sources — where can we find some more info?

e The manuscript itself: Yale University, Rare Book and Manuscript Library

e Interactive downloading:
http://beinecke.library.yale.edu/digitallibrary/voynich.html

e Lots of material: 206 individual images, one image is 10MB on average
(4 — 5 — 6 kpix resolution per side, high quality 4+ lossy compression in
JPEG format), all in all: 2 gigabytes

e Get started — sources on the web:

— René Zandbergen: http://voynich.nu
— Wikipedia articles (and following links)

e Transcription (see later): 260k: character/letter/symbol, 37k: word



The (reversed) history of the manuscript

1969: it is moved to its current location (Yale University),

1931: widow of Voynich forwards it to one of her friends (A. Nill), who
passes it in '61 to an antiquarian (H. P. Kraus);

1912: in Villa Mondragone, Wilfrid M. Voynich purchased all of the 30
manuscripts what were on sale, including this one;

around 1866: the manuscript goes from Collegium Romanumban to Villa
Mondragone, which is the private library of Petrus Beckx (a senior Jesuit);

After the dead of Kirchner, the manuscript was thought to be in Collegium
Romanumban for approximately 200 years;

After the death of Baresch, it gets to Kircher, using the contact person
Jan Marek Marci. He mentioned first, that it could be owned by Rudolph
Il (known by him as a work by R. Bacon).

First known owner: Georg Baresch (alchemist, 17th century), the Jesuit
Athanasius Kircher was also interested in the manuscript but he was unable
to retrieve it;

It is supposed to be written between 1404 and 1438 (based on C14 es-
timations), a more conservative estimate: in the interval 1350 — 1500.
Author(s), language, alphabet, purpose, etc. is unknown.



How does the manuscript looks like?

e Currently: it is good to have some sort of page numbering or something
equivalent in order to make references.

e Formerly used units in manuscripts and in typography:

— folio, front page: recto back page: verso;
— cruda (paper quire);

— the folios and crudas are enumerated:
e The Voynich manuscripts:

— 20 quires;
— 116 folios, including foldouts;
— 206+ ,pages”’ (depending on if we count foldouts to one ore more
page)
Identification: ,f<folio>[r|v](1,2,...)", e.g. flr, f68v2, ...
e ,Chapters”: based on figures and typography (and/or quires, however, the

correlation is not so strict, there are missing folios and there are overlaps
as well).
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The chapters — Il. Astronomy

6771 6772
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The chapters — IV. Cosmology




The chapters — V. Pharmaceutical




7))
)
=
O
0
ad
>
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Transcription

e ,Some sort of a” language = analyzable text: it would be good to have
some sort of transcription. . .

¢ Russian, Hebrew, Arabic, Greek: very familiar examples;

e the transcription based on the targeted language (environment):

Soyuz — Soyuz — Szojuz

Oxw B Israel | lzrael

e what makes it hard: units, graphemes, digraphs, ligatures, unreadable
text, ...



Transcription — the EVA

European Voynich Alphabet (R. Zandbergen; G. Landini, 1998):

a |blcfdje|f g |h [i [j |k |l Iminjolp|qglr|s|t |ulvi|x|y|z

LNl O S 2 0 3 8 s 2 0 €3 G ET S R PR

AIB|CIDIEIFIG H |I [JIKIL MINJOIPQ/R|S|T|U|V |X|Y|Z

L L] e R D[R] [l

e each character (glyph, letter, grapheme, ...) is transcripted to the most
look-alike Latin (or Greek) letter;

e vowels are included: it is good that the transcription is ,,readable” at some
sense.

e one of the most widely known transcription: by Takeshi Takahashi.
e punctuation: almost nothing.

e important question: ambiguity — there are ligatures as well.



Transcription — some examples
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tshedor shedy qopchedy qokedy dy qokoy oky
gokeedy qokedy shedy tchedy otar olkedy daim
qgckhedy cheky dol chedy qokedy qokaiin olkedy
yteedy qotal dol shedy qokedar chcthey otor dor or
qokol otedy qokedy qokedy dal gkedy qokedy s kam
dshedy qokedy okar qokedy shedy ...
f78r
what is typical: length and distribution of the words, repetition of the words,
frequency of various letters



T he letters

I cdn’uolt blveiee taht I cluod aulaclty uesdnatnrd waht I was rdanieg:
the phaonmneel pweor of the hmuan mnid. Aoccdrnig to a rseearch taem
at Cmabrigde Uinervtisy, it deosn’t mttaer in waht oredr the Itteers in a

wrod are, the olny iprmoatnt tihng is taht the frist and Isat Itteer be in

the rghit pclae. The rset can be a taotl mses and you can sitll raed it
wouthit a porbelm. Tihs is bcuseae the huamn mnid deos not raed ervey
Iteter by istlef, but the wrod as a wlohe. Scuh a cdonition is arppoiatrely
cllaed Typoglycemia.

Amzanig huh? Yaeh ...



The structure of the manuscript
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The astronomical chapter

e Pages: f67r1, f67r2, f67v1, f67v2, f68rl, f68r2, f68r3, f68v1, f68v2, f68v3,
fe9r, f69vl, f69v2, f69v3, f70r, f70v, f7lr, f71ivl, f71v2, f71v3, f71v4,
f72r1, f72r2, f72v, f73r, f73v

e In total: 8 folios, 4 quires (due to the lot of foldouts), 26 pages.

e In a page, following a short text (a kind of ,abstract”), there are com-
plex, symmetric figures that can be rotated and there are many words
resembling to labels:

— 10 pages: unambiguously astronomical context;

— 4 pages more or less astronomy (more resembles to Cosmology);

— 10+2 pages: calendar (10 months, two are splitted to two parts);
— these are: zodiac: Pisces ... Sagittarius (Cap and Aqu are missing)

e in some places, there are additional handwritings (for instance, the Latin
names of the months, easy to recognize).

e symbolics: Sun and Moon, stars, text written using red ink (nowhere
else); typography resembles to galaxies, naked women having bath (see
also: the chapter related to biology, anatomy); one-word labels.



Symmetries

fo7rl 12
fo7r2 12
fo7vl 4
fo7v2 19
f68r3 44-4
fo8v1 414
fo8v2 4
fo8v3 8
f6Or 22
foo9vl | 14414
fo9v2 8
fo9v3 8

Particularly interesting: f67r1 and f67r2.



Folio 67 recto

6771 6772



Properties of the astronomy chapter

e What is an advantage can also be a disadvantage:

— lot of figures < not so much text;
— 13k characters in total: how can reliable statistics be made?

e The structure of the text:

— there are ,abstracts” or ,captions” (see e.g. sky maps: f68r1, f68r2)

— labels having the same symmetry group as the figs (even on the first:
fe7rl)

— circular or radial text with a dozen of words (see e.g. f68r3)

— some emphasized words (see e.g. f68vl, f69v2) or letter (see e.g.
f69r)



L & i " "

1 R T T | S, SO T R
Biva wBeura l-_l'-l"q. .-"‘...._J. B ol iy S g i
L P vty allenei ook Rund maliin el il

il mnla el secdlin sdilsed o Tl masd ol

[ i grpe ] ] in LY ——

L W

f68r1, f68r2, f68r3



Sky maps — details




Pleiades (Seven sisters) — doary

http://apod.nasa.gov/apod/ap120406.html



Some prominent matches

e The word: ‘opcholdy’, it is a) one of the ,planets” in f67r2 (in 7 of the 12
sectors there is a single, emphasized word) and b) it can be found at the
very center of f68vl (one of the 4 sectors).

e it does not occur anywhere else, however, the string ‘choldy‘ can be found
17 times at end of words, and there are words like ‘fcholdy’, ‘ocholdy’ and
‘yfcholdy’.

Without the claim of the completeness: there are some more similar words,
e.g. ‘otodal‘and some shorter ones (like ‘okal’)



letters — Zipft's Law

|
Voynich Manuscript
Canterbury 1ales
Orwell: 1884
Vulgata
random french wikipedia
random magyar wikipedia szovegek




Simple statistical methods

Without the claim of the completeness:
e letters (however: glyph vs. grapheme):

— verifying Zipf's Law (see earlier)

— beginning and ending of words (thus, the whitespace is a special
character)

e digraphs, trigraphs: see later on. ..
e groups of letters: Lempel — Ziv — Welch algorithm
e words:

— length of the words

— entropy: which words encode the more relevant information?

— problem: similar words and/or words with the same meaning and
having different form, Levenshtein-distance, ...

e larger units or blocks. ..



Probabilities of digraphs




Conditional probabilities of digraphs

t a I i fi k 3 fii T F q Y i ki ¥ f i p £ | ¥ ™

0.702 0.012 1.355 0.435 0856 1.526 D.BET 1.320 D445 0.97 0832 0929 1221 1809 2302 1.721 1.730 D052 1.376 0,252 1.945 [.445 1.189
2050 0.094 1825 0.972 0.742 2574 2098 1299 0780 1517 2597 2187 30535119 4548 — 2052 0.328 4498 0773 4123
1.045 1849 2448 1.319 1.436 0609 2074 0.240 1592 —  1.355 1197 0099 01211390 — 099 — 0231 11560582 — 0715 —
— 00412725 — 2051 0.355 0408 2857 1365 1498 1613 2344 2752 1751 2181 1547 5250 3725 3816 — 2187 257d D944 —
1669 3.121 0,253 3608 1686 1.012 0091 0202 D462 0.111 DOSA 0242 0146 0265 — 0845 092 — — 50935063 — 0350 —
D489 0118 1408 —  1.143 0.504 1.184 2.250 0.321 3.526 D40 2652 0531 1843 3.120 F0 31522123 —  1EBH 0428
1.179  3.925 0.045 4.073 1.125 0.054 0.055 0.120 D062 0718 0157 0,953 0.412 —  — 1Rz —
 1.292 2158 2540 0.101 2.416 O.217 138 D358 D.066 0.275 2967 1OS7 0105 — — = DE1D242
D571 1,543 0.035 2.770 0.205 4818 0.110 0.061 0249 — D210 DA 0177 — 0310 — — 55720432
m| 1.114 231 1557 0.500 0.463 0060 0268 D337 D365 — 0478 0267 —  0.168 —  1.7EE
2| 3752 1.48 i 0.360 0.248 0.138 518 0.227 0079 0579 1099 —  — - -
1515 2.8925 0.743 0.507 0.147 D.OBD — 0348 0314 0.508 0.153 1452 1.0632
1.350 4800 — B0219 138608 — — 0N — [58— — — — B
— 0047 00S0— 4FES— 50— — — oz - - -
1537 2119 — 0503 D510 0.266 385 — — D174 0545 0290 — 1157 . — Bas
1218 0.528 0,384 0.760 0.141 0,680 1,364 0,504 1198 2593 — 1011 486 [0.295 — —  D.5EE .68 3
0.495 0.548 1.095 0,657 0.585 0.457 0,157 0.349 D533 0,192 —  [E9 0796 1.235 — — — 07016386
0.148 1.109 2.278 0.287 1.552 1.161 0,171 0.190 D581 —  DBE9 0914 0275 —  0.962 MBI — — 07
DI50%4 — 076405450884 — — — D220 — (586 03% — 0.683 DEEI — —
0.419 0182 1513 0.153 1.015 0.177 0,508 4058 D005 D446 — 0731 0586 Fiie Bl EIFEEN 1. — — 3258 081
1752 1845 — 0547 0E0E0210 — — D4 EEH - — — D43t 0E2 —  DEIS —
D36 057 — 031904060639 1760 — D497 — — 38— —  — 0.822 0822 1981
1405 1499 0353 — 1748 — OF70BE— — — 1005181 — 439 116 — — 33

— 0773 — 2 53 i




Probability densities of digraphs — Voynich

Woynich Manuscript:
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Cumulative distribution

of digraphs

Voynich Manuscript ——— ]
Canterbury 1ales

Orwell: 1984 «eeesen

random french wikipedia |

random magyar wikipedia szovegek




The calendar
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| arge scale structure

e It can safely be assumed: 4 types of handwriting, seems to be continuous
(so,slow” encoding can be ruled out: it was known what has to be written)

¢ The cumulative distribution of the digraph clearly shows that there were
more than one author or transcripter. Similar studies can be conducted
on modern text as well (see e.g. Orwell: 1984, the book of Goldstein).

e A typical example: the ending ‘edy’ can only be found after f31r. If we
check the quires, such relations are even more obvious.



Conspiracy theories

e It is a pure hoax (see also Rudolph II.);

e A document for a parallel universe;

e Diary of a time traveller;

e Documentation of alien visits;

e Fortune telling;

e It is not by chance, that 37 pages are missing. . .

(http://konteo.blogrepublik.eu/2011/02/15/a-voynich-kezirat/, in Hungar-
ian)



Thank you




