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Prologue:
the
first
page

FOLIO
1
recto

is
the
page
you
see
when
you
open
the
book,
and
it
is
not
a
promis-

ing
start.
There
is
no
ti-
tle,
no
dec-
o-
rated
ini-
tial,
no
owner’s
crest.
The
top
left

xvi



cor-
ner
is
scuffed
where
Wil-
frid
Voyn-
ich,
not
long
af-
ter
he
bought
it,
tried
to
bring
up
an
erased
sig-
na-
ture
with
a
chem-
i-
cal
reagent
and
made
it

worse.
Four
para-
graphs
of
text
fill
the
page,
sep-
a-
rated
by
small
gaps.
The
first
be-
gins
with
a
tall,
loop-
ing
char-
ac-
ter
that
reaches
up
above
the
line
like
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a
gal-
lows;
the
sec-
ond
and
third
be-
gin
with
thick,
odd
marks
that
oc-
cur
nowhere
else
in
the
book;
the
last
be-
gins
with
a
gal-
lows
again.
Each
para-
graph

ends
with
a
short
word
or
phrase
pushed
to
the
right
mar-
gin,
the
way
a
quo-
ta-
tion
might
end
with
the
name
of
its
au-
thor.
In
that
same
mar-
gin,
in
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a
dif-
fer-
ent
and
later
hand,
some-
one
has
writ-
ten
a
col-
umn
of
or-
di-
nary
Latin
let-
ters,
a,
b,
c,
as
if
try-
ing
a
key
that
did
not

fit.
Everything

about
the
lay-
out
says
“book.”
The
mar-
gins
are
ruled
by
eye
but
kept.
The
lines
are
level.
The
words
are
sep-
a-
rated
by
spaces
of
the
kind
a
scribe
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leaves
with-
out
think-
ing.
The
ink
is
the
brown
of
iron-
gall
ink
that
has
aged
on
calf-
skin.
If
you
have
han-
dled
fifteenth-
century
manuscripts,
your
hands
know
what
this
is

be-
fore
your
eyes
do.
Then

you
look
at
a
word.
The
first
one
on
the
page
is
tran-
scribed,
in
the
al-
pha-
bet
schol-
ars
use
for
this
script,
as
fachys.
No-
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body
knows
how
to
say
it.
No-
body
knows
whether
it
is
a
word
at
all,
in
the
sense
of
a
unit
of
sound
that
means
some-
thing,
or
a
group
of
sym-
bols

stand-
ing
for
some-
thing
else,
or
noth-
ing.
The
sec-
ond
word
is
ykal;
the
third
is
ar;
the
fourth
is
ataiin,
and
ataiin
is
the
first
hint
that
the
text
has
rules,
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be-
cause
that
end-
ing,
-
iin,
will
turn
out
to
close
more
than
four
thou-
sand
of
the
words
in
the
book,
and
to
ap-
pear
any-
where
but
at
the
end
only

about
a
hun-
dred
times.
This

book
is
about
those
rules,
and
about
ev-
ery-
thing
else
that
can
be
es-
tab-
lished
about
the
ob-
ject
with-
out
be-
ing
able
to
read
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it.
It
is
writ-
ten
in
the
be-
lief
that
the
right
re-
sponse
to
an
un-
solved
prob-
lem
is
not
a
so-
lu-
tion
but
an
in-
ven-
tory:
what
is
known,

how
well,
and
from
what
ev-
i-
dence.
The
Voyn-
ich
Manuscript
has
at-
tracted
more
pro-
posed
so-
lu-
tions
than
any
other
text
of
its
size,
and
nearly
all
of
them
have
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failed
in
the
same
way,
by
start-
ing
from
an
an-

swer
and
work-
ing
back-
wards.
We
start
from
the
page.
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Part
I

The
Ob-
ject

1



1
A
Book
No-
body
Can
Read

THE
first
thing

to
say
about

the
Voyn-
ich
Manuscript
is
how

2



 1   ff. 1–8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

 2   ff. 9–16 1 1 1 1 1 1 1 1 1 1 1 1 1 1

 3   ff. 17–24 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

 4   ff. 25–32 1 1 2 2 1 1 1 1 1 1 1 1 2 2 1 1

 5   ff. 33–40 2 2 2 2 1 1 1 1 1 1 1 1 2 2 2 2

 6   ff. 41–48 5 5 1 1 2 2 1 1 1 1 2 2 1 1 5 5

 7   ff. 49–56 1 1 2 2 1 1 1 1 1 1 1 1 2 2 1 1

 8   ff. 57–66 5 1 3 3 3 3 5 5

 9   ff. 67–68 4 4 4 4 4 4 4 4 4 4

10   ff. 69–70 4 4 4 4 4 4

11   ff. 71–72 4 4 4 4 4 4 4 4

12   f. 73 4 4

13   ff. 75–84 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

14   ff. 85–86 2 2 2 2 2 2

15   ff. 87–90 1 1 1 1 1 1 1 1 1 1 1 1

17   ff. 93–96 1 1 3 3 3 3 3 3 1 1

19   ff. 99–102 1 1 1 1 1 1 1 1 1 1

20   ff. 103–116 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

16   — quire lost before the leaves were numbered

18   — quire lost before the leaves were numbered

quire   folios pages in bound order →

The whole book on one page
Each row is a quire — a gathering of folded sheets; each cell is one page in its present order, coloured by what is drawn on it. Two things show at once:
subject matter comes in blocks, and the two ‘languages’ do not follow the subjects.

Herbal Astronomical & cosmological Bathing (biological) Pharmaceutical Recipes (starred text) Text only Currier language A
Currier language B

Numeral in each cell: the scribe, after Davis (2020). Pages with no bar were not assigned a language by Currier.

Source: Zandbergen–Landini transliteration ZL3b (May 2025), page variables; scribes after L. F. Davis, Manuscript Studies 5 (2020). Chart: the authors.

Herbal quires 4–7: language-B bifolios
interleaved with A, in a different scribe’s
hand.

Quire 8: six leaves missing from its
centre. f58 is text with marginal stars,
like quire 20.

Quires 9–12: fold-out sheets, the zodiac
and astronomical diagrams. Currier
assigned no language.

Quire 13: one scribe, one language, one
subject — the bathing section.

f116v: the final page, with marginalia in
Latin script.

Figure 1.1
The
manuscript
as
a
grid.

or-
di-
nary
it
looks.
It
is
a
small,
fat
book
of
calf-
skin,
about
the
size
of
a
mod-
ern
hard-
back
novel,
in
a
limp
vel-
lum

cover
that
was
put
on
it
a
few
cen-
turies
af-
ter
it
was
made.
Open
it
any-
where
in
the
first
half
and
you
find
what
you
would

A
Book
No-
body
Can
Read
3



find
in
a
hun-
dred
other
fifteenth-
century
books:
a
plant,
drawn
in
brown
ink
and
washed
with
green
and
a
muddy
red,
with
a
block
of
text
wrapped
around
it.
The
text
runs

left
to
right.
The
lines
are
straight,
the
mar-
gins
are
tidy,
the
hand
is
flu-
ent.
It
is
only
when
you
try
to
read
a
word
that
the
or-
di-
nar-
i-
ness
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ends.

The
script
has
never
been
read.
Not
in
1639,
when
a
Prague
al-
chemist
named
Georg
Baresch
wrote
to
the
most
fa-
mous
scholar
in
Eu-
rope
ask-
ing
for
help
with

it;
not
in
1912,
when
the
book
dealer
Wil-
frid
Voyn-
ich
bought
it
from
a
Je-
suit
col-
lege
out-
side
Rome
and
be-
gan
show-
ing
it
to
any-
one
who
would

A
Book
No-
body
Can
Read
5



look;
not
in
the
cen-
tury
since,
dur-
ing
which
it
has
been
at-
tacked
by
the
crypt-
an-
a-
lysts
of
two
world
wars,
by
lin-
guists,
botanists,
as-
tronomers
and
his-
to-

ri-
ans
of
medicine,
and
by
a
very
large
num-
ber
of
peo-
ple
with
a
the-
ory
and
an
af-
ter-
noon.
Yale
Uni-
ver-
sity,
which
has
owned
it
since
1969,
cat-
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a-
logues
it
as
Ci-
pher
manuscript
and
gives
its
lan-
guage
as
“Un-
de-
ter-
mined”
(Bei-
necke
Rare
Book
and
Manuscript
Li-
brary,
2020).
This

book
is
about
what
can
ac-
tu-

ally
be
known
about
it.
That
turns
out
to
be
a
sur-
pris-
ing
amount,
pro-
vided
one
is
strict
about
the
dif-
fer-
ence
be-
tween
what
the
ob-
ject
shows,
what
the

A
Book
No-
body
Can
Read
7



text
mea-
sur-
ably
does,
and
what
one
would
like
ei-
ther
of
them
to
mean.
The
calf-
skin
can
be
dated:
it
was
pre-
pared
be-
tween
about
1404
and
1438.
The
quires

can
be
counted
and
their
orig-
i-
nal
or-
der
partly
re-
cov-
ered.
The
script
can
be
translit-
er-
ated,
and
once
it
is,
the
text
can
be
mea-
sured
in
the
same

8
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way
any
text
can—
how
of-
ten
each
word
re-
curs,
how
pre-
dictable
each
char-
ac-
ter
is
from
the
one
be-
fore,
how
a
line
be-
gins
and
how
it
ends—
and

those
mea-
sure-
ments
place
firm
lim-
its
on
what
it
could
be.
None
of
this
reads
the
book.
All
of
it
nar-
rows
the
ques-
tion.

A
Book
No-
body
Can
Read
9



WHAT
THIS
BOOK
DOES
NOT
CLAIM

It
is
worth
be-
ing
ex-
plicit,
be-
cause
the
Voyn-
ich
lit-
er-
a-
ture
is
full
of
books
that
are
not.
We
do
not
of-
fer

a
de-
ci-
pher-
ment.
We
do
not
iden-
tify
the
lan-
guage,
the
au-
thor,
the
place
of
writ-
ing,
or
the
pur-
pose.
Where
we
de-
scribe
a
plant
as
a
plant

10
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or
a
bather
as
a
bather
we
mean
only
that
this
is
what
the
draw-
ing
shows;
we
do
not
claim
to
know
what
it
is
for.
We
use
the
word
“word”
for
a

group
of
sym-
bols
be-
tween
two
spaces,
and
“let-
ter”
or
“glyph”
for
a
sym-
bol,
with-
out
im-
ply-
ing
that
ei-
ther
be-
haves
like
its
name-
sake
in
a
lan-

A
Book
No-
body
Can
Read
11



guage.
Every

num-
ber
in
the
chap-
ters
that
fol-
low
was
com-
puted
from
a
pub-
lished
machine-
readable
tran-
scrip-
tion
of
the
manuscript,
the
Zandbergen–
Landini
translit-
er-
a-
tion,
us-

ing
short
pro-
grams
that
are
printed
in
Ap-
pendixA
and
that
any-
one
can
run
(Zand-
ber-
gen,
1996–
2026).
Ev-
ery
state-
ment
about
the
phys-
i-
cal
ob-
ject
rests
on

12
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the
pub-
lished
con-
ser-
va-
tion
stud-
ies,
the
ra-
dio-
car-
bon
re-
sult,
and
the
digi-
tised
fo-
lios,
which
Yale
has
placed
on-
line
at
full
res-
o-
lu-
tion

and
which
are
re-
pro-
duced
through-
out
this
book
(Clemens,
2016;
Hod-
gins,
2016;
Zy-
ats
et al.,
2016).
Where
we
rely
on
some-
one
else’s
ob-
ser-
va-
tion
we
say
so.
Where

A
Book
No-
body
Can
Read
13



we
are
guess-
ing
we
say
that
too.

WHAT
IT
DOES
CLAIM

What
we
of-
fer
is
a
read-
ing
in
the
older
sense
of
the
word:
a
care-
ful
look
at
what

is
there.
The
manuscript
has
a
struc-
ture
at
ev-
ery
level,
from
the
stroke
to
the
quire,
and
that
struc-
ture
is
ev-
i-
dence.
Some
of
it
was
no-
ticed
long
ago.
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Prescott
Cur-
rier,
a
US
Navy
crypt-
an-
a-
lyst,
saw
in
the
1970s
that
the
text
comes
in
two
sta-
tis-
ti-
cal
di-
alects
and
that
the
line
of
writ-
ing
be-

haves
as
a
unit
(Cur-
rier,
1976).
John
Tilt-
man,
who
had
bro-
ken
Japanese
mil-
i-
tary
codes,
saw
in
the
1950s
that
the
words
are
built
from
a
small
num-
ber
of

A
Book
No-
body
Can
Read
15



parts
in
fixed
or-
der
(Tilt-
man,
1967).
Lisa
Fa-
gin
Davis,
a
palaeog-
ra-
pher,
es-
tab-
lished
in
2020
that
five
peo-
ple
wrote
it,
and
in
2026,
with
Colin
Lay-
field,

that
its
leaves
were
al-
most
cer-
tainly
bound
in
the
wrong
or-
der
by
some-
one
who
could
not
read
them
(Davis,
2020;
Lay-
field
and
Davis,
2026).
Claire
Bow-
ern
and
Luke

16
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Lin-
de-
mann,
lin-
guists,
showed
in
2021
that
at
the
level
of
char-
ac-
ters
the
text
is
more
pre-
dictable
than
any
of
the
250
lan-
guages
they
com-
pared
it
with,

and
at
the
level
of
words
and
lines
looks
like
or-
di-
nary
lan-
guage
(Bow-
ern
and
Lin-
de-
mann,
2021).
We

have
re-
done
the
mea-
sur-
able
parts
of
that
work

A
Book
No-
body
Can
Read
17



from
the
cur-
rent
tran-
scrip-
tion,
added
sev-
eral
tests
of
our
own,
and
ar-
ranged
the
whole
into
an
ar-
gu-
ment.
The
ar-
gu-
ment
runs
as
fol-
lows.
The

ob-

ject
is
a
gen-
uine
early-
fifteenth-
century
book,
made
with
care
by
a
small
group
of
peo-
ple
work-
ing
to
a
plan
(Part I).
The
script
is
a
real
writ-
ing
sys-
tem

18
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in
the
sense
that
it
has
con-
sis-
tent
rules,
and
those
rules
are
un-
like
those
of
any
known
al-
pha-
bet:
nearly
ev-
ery
sym-
bol
has
a
fixed
po-
si-
tion

within
the
word,
words
are
built
from
a
few
slots,
the
line
is
a
unit,
and
the
text
has
far
less
character-
level
va-
ri-
ety
than
any
Eu-
ro-
pean
lan-
guage
writ-

A
Book
No-
body
Can
Read
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ten
plainly
(Part II).
The
pic-
tures
are
of
recog-
nis-
able
me-
dieval
genres—
a
herbal,
a
zo-
diac
cal-
en-
dar,
a
bathing
or
med-
i-
cal
se-
quence,
a
cos-
mo-
log-

i-
cal
di-
a-
gram,
a
pharmacy—
drawn
by
peo-
ple
who
knew
the
con-
ven-
tions
but
did
not
fol-
low
any
sur-
viv-
ing
model
closely
(Part III).
Taken
to-
gether,
these
facts

20
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ex-
clude
sev-
eral
pop-
u-
lar
ex-
pla-
na-
tions
out-
right
and
leave
a
small
num-
ber
stand-
ing,
of
which
the
strongest
is
that
the
text
en-
codes
some-
thing,
by

a
method
that
com-
presses
the
al-
pha-
bet
rather
than
ex-
pand-
ing
it,
and
that
no
one
has
yet
re-
versed
(Part IV).
That

is
not
a
so-
lu-
tion.
It
is
a

A
Book
No-
body
Can
Read
21



map
of
where
a
so-
lu-
tion
would
have
to
be.

HOW
TO
USE
THIS
BOOK

The
chap-
ters
can
be
read
in
or-
der
or
dipped
into.
Read-
ers
who
want
the

pic-
tures
first
should
start
with
Part III,
which
can
be
read
with-
out
Part II.
Read-
ers
who
want
to
know
why
ev-
ery
pro-
posed
de-
ci-
pher-
ment
so
far
has
failed
should

22
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go
to
chap-
ter 18,
which
sets
out
the
tests
any
so-
lu-
tion
has
to
pass,
and
which,
we
hope,
will
save
some
peo-
ple
a
great
deal
of
time.
Throughout,

Voyn-
ich-
ese

words
are
given
in
the
EVA
translit-
er-
a-
tion
(Lan-
dini
and
Zand-
ber-
gen,
1998),
in
which
the
first
word
of
the
manuscript
is
fachys.
EVA
is
a
con-
ven-
tion
for

A
Book
No-
body
Can
Read
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writ-
ing
the
glyphs
with
Latin
let-
ters
so
that
they
can
be
typed
and
counted;
the
let-
ters
say
noth-
ing
about
pro-
nun-
ci-
a-
tion.
Fo-
lio
ref-
er-
ences
fol-

low
Yale’s
fo-
li-
a-
tion:
f. 1r
is
the
front
of
the
first
leaf,
f. 1v
its
back.
The
large
fold-
out
leaves
have
pan-
els,
num-
bered
f. 70v1,
f. 70v2
and
so
on,
fol-
low-

24
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ing
the
con-
ven-
tion

used
by
Zand-
ber-
gen.

A
Book
No-
body
Can
Read
25



2
Skin,
Ink
and
Pig-
ment

BEFORE
any-
one

asks
what
the
book
says,

it
is
worth
ask-
ing
what
it
is

26



1400 1500 1600 1700 1800 1900 2000

1404–1438: parchment made

1600  Prague, by c. 1600–1620: Tepenecz’s signature on f1r (d. 1622); Rudolf II’s purchase reported later by Marci

1637  Georg Baresch writes to Athanasius Kircher about it

1665  Johannes Marcus Marci sends it to Kircher in Rome

Wilfrid Voynich buys it from the Jesuits at Villa Mondragone  1912

Hans P. Kraus buys it from Ethel Voynich’s estate  1961

Kraus gives it to Yale; Beinecke MS 408  1969

Radiocarbon dating, University of Arizona  2009

Five scribes identified (Davis); full digitisation online  2020

Six centuries in one line
What is documented about where the book has been. The gap between its making and its first certain appearance in Prague is the largest hole in its
history.

Sources: Hodgins (2014) for the dating; Zandbergen, voynich.nu, and Clemens (ed.) 2016 for the provenance.

Figure2.1
What
is
doc-
u-
mented
about
the
book’s
his-
tory.

made
of,
be-
cause
the
ma-
te-
ri-
als
an-
swer
two
ques-
tions
that
the
text
can-
not:
when,
and
whether
it
is
what
it

ap-
pears
to
be.

THE
LEAVES

The
text
block
con-
sists
of
102
leaves
of
parch-
ment,
with
one
mod-
ern
pa-
per
leaf

Skin,
Ink
and
Pig-
ment
27



at
the
back,
fo-
li-
ated
1
to
116
with
gaps
(Bei-
necke
Rare
Book
and
Manuscript
Li-
brary,
2020).
A
stan-
dard
leaf
mea-
sures
about
225
by
160
mil-
lime-
tres,
which

makes
a
stan-
dard
sheet,
folded
once
down
the
mid-
dle
to
give
two
leaves,
about
320
by
230.
The
leaves
are
gath-
ered
into
eigh-
teen
sur-
viv-
ing
quires,
num-
bered
1
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to
20;
quires
16
and
18
are
miss-
ing
en-
tirely,
and
six
fur-
ther
sheets
are
miss-
ing
from
the
cen-
tres
of
quires
8
and
20
and
from
two
other
places,
so

that
four-
teen
of
the
orig-
i-
nal
116
fo-
lios
are
gone
(Zand-
ber-
gen,
1996–
2026).
Most
quires
are
the
or-
di-
nary
kind,
four
sheets
nested
to
give
eight
leaves,
but
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the
book
is
un-
usual
in
the
num-
ber
of
leaves
that
are
wider
than
stan-
dard
and
fold
out:
some
to
three
pan-
els,
some
to
four,
one
to
six,
and
one
sheet,

the
fa-
mous
“rosettes”
page,
to
roughly
45
by
45
cen-
time-
tres
with
an
ex-
tra
hor-
i-
zon-
tal
fold.
Fold-
outs
are
not
rare
in
me-
dieval
books,
but
this
many
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in
a
book
this
small
is.
The

parch-
ment
is
calf-
skin.
That
was
es-
tab-
lished
in
2014
by
pro-
tein
anal-
y-
sis
at
the
Uni-
ver-
sity
of
York,
which
can

tell
the
species
of
an-
i-
mal
from
a
sam-
ple
of
col-
la-
gen
too
small
to
see
(Zand-
ber-
gen,
1996–
2026).
“Vel-
lum,”
strictly,
means
calf,
so
for
once
the
com-
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mon
name
is
right.

THE
DATE

In
2009
Greg
Hod-
gins
of
the
Uni-
ver-
sity
of
Ari-
zona’s
ac-
cel-
er-
a-
tor
mass
spec-
trom-
e-
try
lab-
o-
ra-

tory
took
four
small
sam-
ples
from
four
dif-
fer-
ent
leaves
of
the
manuscript
and
dated
them
by
ra-
dio-
car-
bon.
The
four
re-
sults
agree
with
one
an-
other,
and
their
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com-
bined
cal-
i-
brated
range
is
1404
to
1438
at
95
per
cent
con-
fi-
dence
(Hod-
gins,
2016).
That
is
the
date
at
which
the
calves
died
and
the
skins
were
made

into
parch-
ment.
Parch-
ment
was
ex-
pen-
sive
and
was
not
usu-
ally
stock-
piled
for
decades,
so
the
writ-
ing
is
most
likely
from
the
same
gen-
er-
a-
tion;
but
the
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date
is
a
floor,
not
a
ceil-
ing.
What
the
ra-
dio-
car-
bon
re-
sult
rules
out
is
any
the-
ory
that
places
the
book’s
man-
u-
fac-
ture
in
the
six-
teenth

cen-
tury
or
later,
in-
clud-
ing
ev-
ery
ver-
sion
of
the
story
in
which
the
Eliz-
a-
bethan
ma-
gus
John
Dee,
or
Wil-
frid
Voyn-
ich
him-
self,
made
it.
The
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date
is
con-
sis-
tent
with
ev-
ery-
thing
else.
The
quire
num-
bers,
writ-
ten
in
the
lower
cor-
ners
of
the
last
leaf
of
each
gath-
er-
ing,
use
a
form
of

nu-
meral
and
an
ab-
bre-
vi-
a-
tion
for
the
Latin
or-
di-
nal
(primus,
2us)
that
be-
long
to
the
fif-
teenth
cen-
tury
(Davis,
2025;
Zand-
ber-
gen,
1996–
2026).
The
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draw-
ings
of
the
zo-
diac,
es-
pe-
cially
the
crossbow-
carrying
Sagit-
tar-
ius,
match
con-
ven-
tions
found
in
Ger-
man
manuscripts
of
roughly
1400
to
1500
(Zand-
ber-
gen,
1996–
2026).

The
women’s
head-
dresses
and
the
shape
of
the
few
recog-
nis-
able
ob-
jects
in
the
draw-
ings
point
the
same
way.

THE
INK
AND
THE
PAINT

The
text
and
the
out-
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lines
of
the
draw-
ings
are
in
an
iron-
gall
ink,
the
or-
di-
nary
writ-
ing
ink
of
me-
dieval
Eu-
rope,
made
from
oak
galls
and
iron
salts.
Anal-
y-
sis
of

the
ink
and
pig-
ments
was
car-
ried
out
for
Yale
by
Mc-
Crone
As-
so-
ciates
in
2009
and
sum-
marised
in
the
2016
Yale
vol-
ume
on
the
manuscript
(Zy-
ats
et al.,
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2016).
The
blue
is
azu-
rite,
a
cop-
per
car-
bon-
ate
min-
eral;
the
greens
are
copper-
based;
the
red-
brown
is
an
iron-
oxide
earth.
These
are
the
cheap-
est
and
com-

mon-
est
pig-
ments
of
the
pe-
riod.
There
is
no
gold,
no
ex-
pen-
sive
lake,
no
ul-
tra-
ma-
rine,
noth-
ing
a
wealthy
pa-
tron
would
have
paid
for.
A
yel-
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low
wash
and
some
brown
washes
are
also
present.
The
ink
and
the
paint
are
con-
sis-
tent
with
the
date
and
with
each
other,
and
noth-
ing
about
them
is
anachro-
nis-
tic.

Two
fur-
ther
ob-
ser-
va-
tions
about
the
paint
mat-
ter
for
what
fol-
lows.
The
first
is
that
the
paint
was
ap-
plied
af-
ter
the
ink,
in
at
least
two
cam-
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paigns,
one
care-
ful
and
one
much
less
so;
sev-
eral
of
the
plants
have
been
coloured
by
some-
one
who
did
not
keep
in-
side
the
lines,
and
in
a
few
places
paint

has
been
trans-
ferred
to
the
fac-
ing
page
while
still
wet
(Zand-
ber-
gen,
1996–
2026).
The
sec-
ond
fol-
lows
from
the
first:
be-
cause
some
of
those
wet-
paint
trans-
fers
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match
the
page
that
cur-
rently
faces
them,
the
clumsy
colour-
ing
was
done
af-
ter
the
leaves
had
reached
their
present
or-
der.
We
re-
turn
to
this
in
chap-
ter 4,
be-
cause

it
bears
on
when
the
book
was
dis-
or-
dered
and
by
whom.

THE
COVER
AND
THE
SEWING

The
cover
is
a
limp
vel-
lum
case
of
the
late
eigh-
teenth
or
nine-

Skin,
Ink
and
Pig-
ment
41



teenth
cen-
tury,
prob-
a-
bly
put
on
in
Rome
by
the
Je-
suits,
who
owned
the
book
by
then
(Bei-
necke
Rare
Book
and
Manuscript
Li-
brary,
2020;
Davis,
2025).
It
is
not

orig-
i-
nal,
and
the
Yale
cat-
a-
logue
notes
that
it
was
once
stiff-
ened
and
had
pa-
per
paste-
downs,
both
since
re-
moved.
Un-
der-
neath,
the
quires
are
sewn
onto
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thongs.
The
leather
thongs
vis-
i-
ble
now
were
added
in
a
re-
pair
in
the
1960s
and
glued
over
older
ones
of
some
kind
of
fi-
bre,
which
may
be
the
orig-
i-

nal
fifteenth-
century
sewing
sup-
ports
(Zand-
ber-
gen,
1996–
2026).
The
sewing
holes
in
the
folds
of
the
leaves
are
worn,
and
in
at
least
one
quire
there
is
a
sec-
ond
set
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of
holes
that
does
not
match
the
present
bind-
ing,
which
is
one
of
the
pieces
of
ev-
i-
dence
that
the
book
has
been
taken
apart
and
put
back
to-
gether.

IS
IT
GEN
UINE?

The
ques-
tion
is
still
asked,
so
it
is
worth
an-
swer-
ing
di-
rectly.
Ev-
ery
phys-
i-
cal
test
ap-
plied
to
the
manuscript
has
come
back
con-
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sis-
tent
with
an
early-
fifteenth-
century
Eu-
ro-
pean
book:
the
parch-
ment,
its
date,
the
ink,
the
pig-
ments,
the
quire
sig-
na-
tures,
the
wear,
the
sewing.
A
forger
work-
ing

be-
fore
1912
would
have
needed
to
ac-
quire
well
over
a
hun-
dred
leaves
of
blank
fifteenth-
century
calf-
skin,
in-
clud-
ing
sev-
eral
of
the
over-
size
sheets,
and
would
have
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needed
to
an-
tic-
i-
pate
pro-
tein
anal-
y-
sis
and
ac-
cel-
er-
a-
tor
ra-
dio-
car-
bon
dat-
ing.
The
al-
ter-
na-
tive,
that
Voyn-
ich
or
a
pre-

de-
ces-
sor
found
a
blank
fifteenth-
century
book
and
filled
it,
founders
on
the
same
point:
blank
me-
dieval
books
of
this
size
and
con-
struc-
tion
do
not
sur-
vive,
be-
cause
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blank
parch-
ment
was
reused.
What

the
ma-
te-
ri-
als
can-
not
tell
us
is
whether
the
text
means
any-
thing.
A
real

fifteenth-
century
book
can
con-
tain
non-
sense
as
eas-
ily
as
sense.
That
ques-
tion
be-
longs
to
the
text,
and
to
Part II.
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The

limp

vel-

lum

cover,

added

in

the

eigh-

teenth

or

nine-

teenth

cen-

tury.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.

Inside

the

front

cover:

traces

of

the

re-

moved

pa-

per

paste-

down.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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3
Where
It
Has
Been

ABook’s
his-
tory

is
usu-
ally
writ-
ten
in
it:

own-
ers
sign
their
names,
li-
brar-
i-
ans
add

49



shelf-
marks,
read-
ers
scrib-
ble.
This
book
has
very
lit-
tle
of
that,
and
the
lit-
tle
it
has
is
faint.
Its
doc-
u-
mented
his-
tory
be-
gins
nearly
two
cen-
turies

af-
ter
it
was
made,
in
Prague,
and
for
the
cen-
tury
be-
fore
that
there
is
noth-
ing
at
all.
What
fol-
lows
is
the
record
as
it
stands,
with
the
gaps
left
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open
(Clemens,
2016;
Zand-
ber-
gen,
1996–
2026,
2016).

PRAGUE

At
the
foot
of
the
first
page,
in-
vis-
i-
ble
in
or-
di-
nary
light
and
only
partly
leg-
i-
ble

un-
der
ul-
tra-
vi-
o-
let,
is
a
sig-
na-
ture:
Ja-
cobj
à
Te-
penecé,
with
what
ap-
pears
to
be
a
shelf-
mark
be-
neath
it.
Jakub
Hořčický,
a
phar-
ma-
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cist
and
dis-
tiller
who
had
made
money
and
friends
at
the
court
of
the
Em-
peror
Rudolf
II,
was
en-
no-
bled
in
1608
with
the
ti-
tle
“de
Te-
penec”
and
died

in
1622.
The
sig-
na-
ture
there-
fore
dates
from
be-
tween
those
years,
and
is
the
ear-
li-
est
cer-
tain
fact
about
the
book’s
own-
er-
ship.
Some-
one
erased
it,
prob-
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a-
bly
not
long
af-
ter;
Wil-
frid
Voyn-
ich’s
at-
tempt
to
re-
vive
it
with
a
chem-
i-
cal
reagent
in
the
1910s
is
the
rea-
son
the
cor-
ner
of
the

page
looks
as
it
does
(Davis,
2025).
The

next
wit-
ness
is
a
let-
ter.
In
1639
Georg
Baresch,
an
al-
chemist
liv-
ing
in
Prague,
wrote
to
the
Je-
suit
poly-
math
Athana-
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sius
Kircher
in
Rome,
who
had
just
pub-
lished
a
book
claim-
ing
to
read
Egyp-
tian
hi-
ero-
glyphs,
and
sent
him
a
copy
of
some
pages
of
a
manuscript
he
could
not

read,
hop-
ing
Kircher
could
(Zand-
ber-
gen,
1996–
2026).
Baresch
de-
scribes
the
book:
it
is
full
of
plants
un-
known
to
Ger-
mans,
pic-
tures
of
stars,
and
“chem-
i-
cal
se-
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crets.”
Kircher’s
re-
ply
does
not
sur-
vive,
but
the
book
stayed
with
Baresch
un-
til
he
died,
when
it
passed
to
his
friend
Jo-
hannes
Mar-
cus
Marci,
physi-
cian
and
rec-
tor

of
the
uni-
ver-
sity
in
Prague.
Marci

sent
the
book
it-
self
to
Kircher
in
1665
or
1666,
with
a
cov-
er-
ing
let-
ter
that
is
now
tucked
in-
side
its
front
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cover.
The
let-
ter
is
the
source
of
nearly
ev-
ery-
thing
that
has
been
said
about
the
book’s
early
his-
tory.
Marci
tells
Kircher
that
a
for-
mer
owner,
Rudolf
II,
had
paid

six
hun-
dred
ducats
for
it,
and
that
the
Em-
peror
had
be-
lieved
its
au-
thor
to
be
the
thirteenth-
century
En-
glish
friar
Roger
Ba-
con.
Marci
is
care-
ful
to
at-
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tribute
the
Ba-
con
story
to
a
third
party,
Raphael
Mnishovsky,
a
courtier
who
had
died
in
1644,
and
to
say
that
he
him-
self
sus-
pends
judge-
ment.
No
record
of
the
pur-

chase
has
been
found
in
the
im-
pe-
rial
ac-
counts,
and
Mnishovsky
is
not
a
re-
li-
able
wit-
ness;
but
Te-
penec’s
sig-
na-
ture
puts
the
book
in
Rudolf’s
Prague,
and
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the
sum,
though
large,
is
not
im-
pos-
si-
ble
for
a
book
be-
lieved
to
be
by
Ba-
con
(Zand-
ber-
gen,
2016).
Whether

Rudolf
had
the
book
from
John
Dee,
the
En-

glish
ma-
gus
who
was
in
Bo-
hemia
in
the
1580s,
is
a
story
with
no
ev-
i-
dence
be-
hind
it
be-
yond
the
fact
that
Dee
owned
Ba-
con
manuscripts
and
was
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in
the
right
place.
The
older
claim
that
the
fo-
lio
num-
bers
are
in
Dee’s
hand
is
not
ac-
cepted
by
palaeog-
ra-
phers
who
have
ex-
am-
ined
them
(Davis,
2025).

ROME

Kircher’s
li-
brary
passed,
at
his
death
in
1680,
to
the
Je-
suit
col-
lege
in
Rome,
the
Col-
le-
gio
Ro-
mano.
The
book
is
not
men-
tioned
in
any
sur-
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viv-
ing
cat-
a-
logue
there,
which
is
not
sur-
pris-
ing;
it
was
a
cu-
rios-
ity,
not
a
text.
When
the
Ital-
ian
state
con-
fis-
cated
church
prop-
erty
in
the

1870s,
the
Je-
suits
moved
their
more
valu-
able
books
into
the
pri-
vate
li-
braries
of
in-
di-
vid-
u-
als
to
keep
them
out
of
the
state’s
hands.
The
manuscript
went
into
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the
col-
lec-
tion
at-
tributed
to
Petrus
Beckx,
the
Su-
pe-
rior
Gen-
eral
of
the
or-
der,
and
from
there
to
the
Villa
Mon-
drag-
one
at
Fras-
cati,
out-
side
Rome,

which
the
Je-
suits
used
as
a
col-
lege
(Hunt,
2016).

LONDON,
NEW
YORK,
NEW
HAVEN

In
1912
the
Je-
suits,
short
of
money,
qui-
etly
sold
a
group
of
manuscripts
from
the
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Villa
Mon-
drag-
one
to
Wil-
frid
Voyn-
ich,
a
Polish-
born
rare-
book
dealer
with
shops
in
Lon-
don
and,
later,
New
York.
Voyn-
ich
bought
about
thirty;
this
was
one
of
them.

The
sale
was
sup-
posed
to
be
con-
fi-
den-
tial,
and
Voyn-
ich
ob-
scured
the
book’s
ori-
gin
for
the
rest
of
his
life,
which
did
noth-
ing
to
help
later
re-
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searchers
(Hunt,
2016).
Voynich

was
not
a
quiet
owner.
He
showed
the
book
widely,
had
pho-
to-
stats
made
and
cir-
cu-
lated
them
to
any-
one
who
might
read
it,
and
pro-
moted

the
Ba-
con
at-
tri-
bu-
tion
as
far
as
it
would
go,
which
was
quite
far:
in
1921
a
pro-
fes-
sor
of
phi-
los-
o-
phy
at
the
Uni-
ver-
sity
of
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Penn-
syl-
va-
nia,
William
Ro-
maine
New-
bold,
an-
nounced
a
de-
ci-
pher-
ment
based
on
mi-
cro-
scopic
marks
within
the
strokes,
in
which
Ba-
con
had
de-
scribed
the
An-

dromeda
neb-
ula
and
the
struc-
ture
of
cells.
The
marks
turned
out
to
be
the
crack-
ing
of
the
ink.
New-
bold’s
read-
ing
was
de-
mol-
ished
by
John
Manly
in
1931,
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and
the
episode
set
the
pat-
tern
for
the
next
cen-
tury:
a
con-
fi-
dent
so-
lu-
tion,
wide
pub-
lic-
ity,
and
a
col-
lapse
on
in-
spec-
tion
(D’Imperio,
1978).
Voynich

died
in
1930.
The
book
passed
to
his
widow,
Ethel
Lil-
ian
Voyn-
ich,
the
nov-
el-
ist,
and
on
her
death
in
1960
to
her
com-
pan-
ion
Anne
Nill,
who
sold
it
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in
1961
to
the
New
York
dealer
Hans
P.
Kraus
for
$24,500.
Kraus
priced
it
at
$160,000,
found
no
buyer,
and
in
1969
gave
it
to
Yale
Uni-
ver-
sity’s
Bei-
necke
Rare
Book

and
Manuscript
Li-
brary,
where
it
was
cat-
a-
logued
as
MS
408
(Clemens,
2016).
It
has
been
there
since,
pho-
tographed
in
full
sev-
eral
times,
and
since
2020
the
com-
plete
dig-
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i-
tal
fac-
sim-
ile
has
been
free
to
any-
one
with
a
web
con-
nec-
tion
(Bei-
necke
Rare
Book
and
Manuscript
Li-
brary,
2020).

WHAT
THE
RECORD
SUP
PORTS

Set
out

this
way,
the
prove-
nance
is
thin
but
co-
her-
ent.
The
book
was
in
Prague
by
about
1610,
at
the
court
where
Rudolf
II
col-
lected
ex-
actly
this
kind
of
thing.
It

Where
It
Has
Been
67



passed
through
the
hands
of
three
men
who
tried
to
read
it
and
could
not.
It
spent
two
and
a
half
cen-
turies
in
Je-
suit
li-
braries,
un-
read.
It
was
bought
by

a
dealer
who
tried
to
sell
it
as
the
work
of
a
fa-
mous
En-
glish-
man,
failed,
and
left
it
to
a
li-
brary.
At
no
point
in
that
chain
does
any-
one
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claim
to
un-
der-
stand
it,
and
no
one
in
the
chain
had
the
means
to
make
it.
Everything

be-
fore
1610
is
in-
fer-
ence
from
the
ob-
ject
it-
self:
the
parch-

ment
date,
the
style
of
the
draw-
ings,
the
fifteenth-
century
quire
num-
bers.
On
those
grounds
alone
the
book
was
made
some-
where
in
cen-
tral
Eu-
rope,
most
likely
in
the
German-
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speaking
lands
or
north-
ern
Italy,
in
the
first
half
of
the
fif-
teenth

cen-
tury.
Where
ex-
actly,
and
by
whom,
the
record
does
not
say.
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f. 1r,

de-

tail.

The

two

paragraph-

opening

marks

in

red

ink,

un-

like

any-

thing

else

in

the

manuscript,

at

the

start

of

the

sec-

ond

and

third

para-

graphs.

Bei-

necke

Rare

Book
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&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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4
In
What
Or-
der?

AReader
as-
sumes

that
a
book’s
pages
are
in
the

or-
der
its
maker
in-
tended.
For
this
book
the

74



as-
sump-
tion
is
prob-
a-
bly
wrong,
and
the
ev-
i-
dence
that
it
is
wrong
has
been
ac-
cu-
mu-
lat-
ing
for
twenty
years.
It
reached
a
new
stage
in
Oc-

to-
ber
2026,
when
Colin
Lay-
field
and
Lisa
Fa-
gin
Davis
pub-
lished
a
sta-
tis-
ti-
cal
study
ar-
gu-
ing
that
the
leaves
were
never
meant
to
be
bound
as
they
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are
(Lay-
field
and
Davis,
2026).
This
chap-
ter
sets
out
what
is
known
about
the
or-
der
of
the
book,
which
is
more
than
one
might
ex-
pect,
and
what
it
means
for

read-
ing
it.

THREE
LAY
ERS
OF
NUM
BER
ING

There
are
three
sys-
tems
of
num-
bers
on
the
leaves,
and
they
were
added
at
dif-
fer-
ent
times
by
dif-
fer-
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ent
peo-
ple.
The

quire
marks
come
first.
On
the
last
leaf
of
each
gath-
er-
ing,
in
the
lower
cor-
ner,
some-
one
wrote
the
num-
ber
of
the
gath-
er-
ing
as

a
Latin
or-
di-
nal:
primus,
2us,
3us,
and
so
on
to
20,
with
the
“-
us”
writ-
ten
as
a
su-
per-
script
9,
in
the
way
fifteenth-
century
scribes
ab-
bre-
vi-
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ated
the
end-
ing.
The
nu-
mer-
als
are
in
a
hand
and
a
style
that
palaeog-
ra-
phers
date
to
the
fif-
teenth
cen-
tury,
within
a
cen-
tury
of
the
writ-
ing

of
the
book
(Davis,
2025;
Zand-
ber-
gen,
1996–
2026).
Quire
marks
are
added
when
a
book
is
bound,
so
the
book
was
bound
in
some-
thing
like
its
present
ar-
range-
ment
of
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gath-
er-
ings
while
the
cen-
tury
was
still
young.
Quire
marks
16
and
18
are
miss-
ing
be-
cause
those
gath-
er-
ings
are
miss-
ing;
marks
19
and
20
dif-
fer
slightly

in
form
from
the
rest,
which
Nick
Pelling
has
taken
to
sug-
gest
more
than
one
num-
berer
(Pelling,
2006).
The

fo-
lio
num-
bers
come
sec-
ond.
They
are
writ-
ten
in
the
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up-
per
right
cor-
ner
of
each
leaf
in
ara-
bic
nu-
mer-
als,
in
a
hand
that
Davis
places
in
the
sev-
en-
teenth
cen-
tury
and
that
Yale’s
cat-
a-
logue
places

in
the
six-
teenth
(Bei-
necke
Rare
Book
and
Manuscript
Li-
brary,
2020;
Davis,
2025).
They
run
from
1
to
116
with-
out
re-
set-
ting,
which
tells
us
two
things:
that
the
gath-
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er-
ings
were
in
their
present
or-
der
when
they
were
num-
bered,
and
that
all
116
leaves
were
present.
The
four-
teen
leaves
now
miss-
ing
were
lost
af-
ter
the
num-
ber-

ing,
and
in
at
least
one
case
the
loss
is
vis-
i-
ble:
a
stub
at
fo-
lio
12
shows
where
a
leaf
was
cut
out
(Davis,
2025).
The
fold-
out
leaves
were
num-
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bered
folded,
so
that
their
pan-
els
do
not
al-
ways
carry
the
num-
ber
where
one
would
ex-
pect
it,
and
the
mod-
ern
con-
ven-
tion
for
nam-
ing
the
pan-
els,

f. 70v1,
f. 70v2
and
so
on,
was
in-
vented
in
the
twen-
ti-
eth
cen-
tury.
The

third
sys-
tem
is
mod-
ern:
the
panel
names,
and
Yale’s
cat-
a-
logue
num-
ber-
ing
of
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the
dig-
i-
tal
im-
ages.

THE
EV
I
DENCE
THAT
THE
OR
DER
IS
WRONG

What
makes
any-
one
doubt
that
the
present
or-
der
is
the
orig-
i-
nal
one?
René
Zand-

ber-
gen
has
col-
lected
the
ar-
gu-
ments
over
many
years
(Zand-
ber-
gen,
1996–
2026),
and
Davis
has
added
phys-
i-
cal
ev-
i-
dence
(Davis,
2025).
The
prin-
ci-
pal
points
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are
these.

Subject
mat-
ter.
The
herbal
pages
are
not
all
to-
gether.
Af-
ter
fifty-
six
leaves
of
plants
come
the
as-
tro-
nom-
i-
cal,
zo-
diac,
and
bathing
sec-
tions,
and

then,
in
quires
15
and
17,
ten
more
leaves
of
plants
that
are
not
vis-
i-
bly
dif-
fer-
ent
from
the
first
fifty-
six.
The
phar-
ma-
ceu-
ti-
cal
pages
are
split
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be-
tween
quires
15
and
19,
and
the
style
of
the
drawn
con-
tain-
ers
sug-
gests
that
the
two
leaves
in
quire
19
should
come
be-
fore
the
one
in
quire
15.

Scribes.

In
quires
4
to
7
of
the
herbal
sec-
tion,
the
work
of
Davis’s
Scribe
1
al-
ter-
nates
with
that
of
Scribe
2,
sheet
by
sheet:
the
outer
sheet
of
quire
4
(fo-
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lios
25
and
32)
is
by
Scribe
1,
the
next
(26
and
31)
by
Scribe
2,
the
two
in-
ner
sheets
by
Scribe
1
again.
The
same
al-
ter-
na-
tion
pro-
duces
the

scat-
tered
language-
B
pages
in
fig-
ure 1.1.
Davis,
who
has
ex-
am-
ined
a
great
many
me-
dieval
manuscripts,
says
she
has
never
seen
a
book
or-
gan-
ised
this
way,
and
the
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sim-
plest
ex-
pla-
na-
tion
is
that
sheets
by
the
two
scribes
were
once
grouped
and
have
since
been
shuf-
fled.

A
pic-
ture
across
the
fold.
On
the
back
of
fo-
lio

78
and
the
front
of
fo-
lio
81,
in
the
bathing
sec-
tion,
wa-
ter
drawn
flow-
ing
from
a
ves-
sel
on
the
one
page
con-
tin-
ues
onto
the
other.
The
two
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pages
form
one
de-
sign,
which
can
only
have
been
seen
when
the
sheet
they
be-
long
to
lay
open
at
the
cen-
tre
of
its
gath-
er-
ing.
It
does
not;
an-
other

sheet
is
bound
in-
side
it
(Zand-
ber-
gen,
1996–
2026).

A
stain.
A
large
wa-
ter
stain
runs
through
the
up-
per
mar-
gins
of
the
first
sev-
eral
dozen
leaves.
If
the
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leaves
had
been
in
their
present
or-
der
when
the
wa-
ter
struck,
the
stain
would
shrink
or
grow
steadily
from
leaf
to
leaf.
It
does
not:
on
fo-
lio
32v
it
is
smaller

than
on
the
fac-
ing
33r.
Davis
con-
cludes
that
the
book
got
wet,
was
taken
apart
to
dry,
and
was
put
back
to-
gether
in
a
dif-
fer-
ent
or-
der,
all
be-
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fore
the
seventeenth-
century
fo-
lio
num-
bers,
which
sit
on
top
of
the
stains,
were
added
(Davis,
2025).

Sewing
holes.
In
quire
9,
a
sin-
gle
large
fold-
out
sheet,
there
is
a

set
of
sewing
holes
in
a
fold
other
than
the
one
now
in
the
spine.
If
the
sheet
had
been
bound
at
that
fold,
its
quire
mark
would
sit
where
quire
marks
nor-
mally
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sit.
The
sheet
was
re-
folded
and
re-
sewn
(Davis,
2025;
Zand-
ber-
gen,
1996–
2026).

Paint.
As
noted
in
chap-
ter 2,
some
of
the
clum-
sier
paint
has
off-
set
onto
fac-
ing

pages,
and
the
off-
sets
match
the
pages
that
face
them
now.
The
care-
less
paint-
ing
there-
fore
hap-
pened
af-
ter
the
re-
order-
ing.
Who-
ever
coloured
those
plants
did
not
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know
what
or-
der
the
book
should
be
in,
which
means,
as
Zand-
ber-
gen
points
out,
that
the
colours
are
not
a
re-
li-
able
guide
to
the
plants
(Zand-
ber-
gen,
1996–

2026).

THE
SIN
GULION
HY
POTH
E
SIS

Layfield
and
Davis’s
2026
pa-
per
adds
a
sta-
tis-
ti-
cal
ar-
gu-
ment
and
a
new
pro-
posal
(Lay-
field
and
Davis,
2026).
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They
ap-
plied
la-
tent
se-
man-
tic
anal-
y-
sis,
a
method
for
mea-
sur-
ing
the
sim-
i-
lar-
ity
of
texts
by
their
vo-
cab-
u-
lary,
to
blocks
of
the

tran-
scribed
text
at
the
level
of
pages,
leaves,
sheets
and
quires,
and
ran
the
same
tests
on
two
or-
di-
nary
me-
dieval
books,
the
Ab-
erdeen
Bes-
tiary
and
a
copy
of
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the
Specu-
lum
hu-
manae
sal-
va-
tio-
nis,
as
con-
trols.
In
the
con-
trols,
ad-
ja-
cent
pages
re-
sem-
ble
one
an-
other
in
the
way
one
ex-
pects
of
con-

tin-
u-
ous
text.
In
the
Voyn-
ich
manuscript,
some
ad-
ja-
cent
pages
do
not,
and
some
pages
far
apart
do.
Their

pro-
posal
is
that
the
book
was
con-
ceived
not
as
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a
set
of
nested
gath-
er-
ings
but
as
a
se-
quence
of
sin-
gle
folded
sheets—
“singulions”
in
the
au-
thors’
term—
each
a
unit
in
it-
self,
to
be
read
one
af-

ter
an-
other.
A
binder
who
nested
those
sheets
into
quires
with-
out
be-
ing
able
to
read
them
would
pro-
duce
ex-
actly
the
pat-
tern
ob-
served:
scribes
al-
ter-
nat-
ing
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sheet
by
sheet,
a
pic-
ture
split
across
a
fold,
a
text
whose
near
neigh-
bours
are
not
al-
ways
its
near-
est
rel-
a-
tives.
The
au-
thors
are
ex-
plicit
that
this

re-
orders
the
prob-
lem
rather
than
solv-
ing
it.
It
does
not
pro-
duce
a
trans-
la-
tion,
and
the
orig-
i-
nal
se-
quence
of
the
sheets
has
not
yet
been
re-
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cov-
ered;
they
pro-
pose
to
use
the
wa-
ter
stain,
whose
shape
should
be
con-
tin-
u-
ous
in
the
true
or-
der,
as
a
guide.
The

pa-
per
is
three
days
old

as
this
book
goes
to
press
and
has
not
yet
been
ex-
am-
ined
by
other
re-
searchers.
Some
of
its
con-
clu-
sions
rest
on
mea-
sure-
ments
of
the
text
that
de-
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pend,
as
all
such
mea-
sure-
ments
do,
on
the
tran-
scrip-
tion
and
on
choices
about
what
counts
as
a
unit.
The
phys-
i-
cal
ar-
gu-
ments
do
not
de-
pend
on

those
choices,
and
they
were
al-
ready
strong.

WHAT
FOL
LOWS
FOR
A
READER

Three
things
fol-
low.

First,
any
anal-
y-
sis
of
the
text
that
treats
page
or-
der
as
meaningful—
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looking
for
a
nar-
ra-
tive,
for
a
ta-
ble
of
con-
tents,
for
an
in-
dex
at
the
back,
for
a
first
chapter—
is
stand-
ing
on
sand.
Anal-
y-
ses
that
treat

the
page,
or
bet-
ter
the
sheet,
as
the
unit
are
on
firmer
ground,
and
that
is
how
the
rest
of
this
book
pro-
ceeds.
Second,

the
sec-
tions
are
real
but
their
bound-
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aries
are
ap-
prox-
i-
mate.
A
leaf
of
plants
in
quire
17
is
a
herbal
leaf;
where
it
orig-
i-
nally
stood,
we
do
not
know.
Third,

and
more
hope-
fully,
the
dis-

or-
der
is
a
kind
of
ev-
i-
dence.
If
the
sheets
can
be
put
back
in
or-
der
by
their
phys-
i-
cal
traces,
the
re-
sult
can
be
checked
against
the
text:
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a
re-
con-
struc-
tion
that
also
makes
the
text’s
vo-
cab-
u-
lary
flow
con-
tin-
u-
ously
from
sheet
to
sheet
would
be
a
strong
sign
that
the
text
means

some-
thing
and
that
the
mea-
sure-
ments
are
track-
ing
it.
That
test
has
not
been
run.
It
is
one
of
sev-
eral
we
rec-
om-
mend
in
chap-
ter 19.
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f. 78v:

wa-

ter

flows

from

the

ves-

sel

at

the

right

edge…

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.

…and

con-

tin-

ues

on

f. 81r.

The

two

pages

were

drawn

as

one

open-

ing;

an-

other

sheet

is

now

bound

be-

tween

them.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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Part
II

The
Script
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5
Writing
It
Down

NOTHING
can
be

counted
un-
til
it
has
been
writ-
ten
down
in

a
form
that
can
be
counted,
and
for
this
manuscript
that
step
is
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nei-
ther
ob-
vi-
ous
nor
fin-
ished.
Ev-
ery
statis-
tic
in
this
book,
and
ev-
ery
statis-
tic
in
the
lit-
er-
a-
ture,
rests
on
a
translit-
er-
a-
tion:
a

de-
ci-
sion
about
what
the
dis-
tinct
sym-
bols
are,
and
a
ren-
der-
ing
of
each
page
as
a
string
of
Latin
let-
ters
stand-
ing
for
them.
The
de-
ci-
sions
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are
not
in-
no-
cent.
Some
of
the
most-
quoted
“facts”
about
the
text
are
facts
about
the
translit-
er-
a-
tion.

75 %
of words read identically

47 %
of lines read identically

Two readers, one page
Agreement between two independent transliterations of the same
5,214 lines (Zandbergen–Landini and Takahashi).

Source: ZL3b and IT2a (voynich.nu). Comparison: the authors.

Figure5.1
Two
read-
ers,
one
page.

050100150200250300350400450

per 10,000 words

daiin
ol

chedy
aiin

shedy
chol
or

chey
ar

qokeey
qokeedy
qokain

s
qokedy
qokaiin

dar
shey

y
al
dal

The twenty commonest words
Occurrences per 10,000 words in Currier A and in B. The most
frequent word overall, daiin, is three times as common in A; chedy, the
commonest B word, is absent from A.

in Ain B

Source: ZL3b running text.

Figure5.2
The
twenty
com-
mon-
est
words,
by
lan-
guage.

WHAT
THE
SYM
BOLS
ARE

Look
at
a
line
of
the
text
and
the
first
im-
pres-
sion
is
of
an
al-
pha-
bet
of
mod-
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est
size,
per-
haps
twenty
to
thirty
char-
ac-
ters,
writ-
ten
with
a
few
ba-
sic
strokes.
Sev-
eral
char-
ac-
ters
re-
sem-
ble
Latin
let-
ters
or
the
ab-
bre-
vi-

a-
tion
marks
of
Latin
manuscripts:
a
form
like
a,
a
form
like
o,
a
form
like
the
nu-
meral
9
used
by
scribes
for
-
us,
a
form
like
4,
and
a
looped
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form
that
me-
dieval
scribes
used
for
-
is
or
-
ris.
Four
tall
char-
ac-
ters
with
loops
on
top—
the
“gallows”—
have
no
close
par-
al-
lel.
A
pair
of
forms
like

c
joined
by
a
bar
across
the
top,
which
schol-
ars
call
benches,
can
also
be
writ-
ten
with
a
gal-
lows
let-
ter
planted
in
the
mid-
dle,
pro-
duc-
ing
com-
pos-
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ite
forms.
The

dif-
fi-
culty
is
de-
cid-
ing
where
one
sym-
bol
ends
and
the
next
be-
gins.
Is
the
se-
quence
that
EVA
writes
ch
one
let-
ter
or
two?
The

strokes
are
joined,
and
it
be-
haves
in
the
text
as
a
unit.
Is
iin
three
strokes
of
one
let-
ter,
like
the
min-
ims
of
m,
or
a
run
of
three?
Is
the
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gallows-
in-
a-
bench
one
char-
ac-
ter
or
two
su-
per-
im-
posed?
Davis,
us-
ing
the
Archetype
dig-
i-
tal
palaeog-
ra-
phy
plat-
form
to
com-
pare
ev-
ery
in-
stance,

con-
cluded
in
2020
that
the
in-
ven-
tory
is
small
and
that
the
scribes
wrote
the
same
forms
the
same
way,
which
is
what
one
would
ex-
pect
of
a
prac-
tised
script
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and
not
of
an
im-
pro-
vised
one
(Davis,
2020).

FOUR
AL
PHA
BETS

Over
the
past
sev-
enty
years
four
main
translit-
er-
a-
tion
al-
pha-
bets
have
been
used
(Zand-

ber-
gen,
1996–
2026).
The
First
Study
Group
un-
der
William
Fried-
man
pro-
duced
one
in
the
1940s
and
1950s.
Prescott
Cur-
rier
pro-
duced
his
own
in
the
1970s,
us-
ing
cap-
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i-
tal
let-
ters
and
dig-
its
(4OFCC89
for
the
word
EVA
writes
qo-
keedy).
In
the
1990s
Gabriel
Lan-
dini
and
René
Zand-
ber-
gen
de-
signed
the
Eu-
ro-
pean
Voyn-
ich

Al-
pha-
bet,
EVA,
which
uses
lower-
case
Latin
let-
ters
cho-
sen
so
that
the
translit-
er-
ated
text
is
pro-
nounce-
able
and
easy
to
type;
it
has
been
the
stan-
dard
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for
machine-
readable
work
since.
Glen
Clas-
ton’s
v101
al-
pha-
bet,
from
the
2000s,
splits
more
finely,
dis-
tin-
guish-
ing
vari-
ant
forms
that
EVA
merges.
The

al-
pha-
bets
dif-
fer

in
what
they
treat
as
a
unit.
EVA
writes
the
com-
mon-
est
bench
as
two
let-
ters,
ch,
and
the
three-
stroke
end-
ing
as
iin;
Cur-
rier
wrote
each
as
a
sin-
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gle
sym-
bol.
Be-
cause
EVA
writes
some
sin-
gle
glyphs
as
two
or
three
let-
ters,
statis-
tics
com-
puted
on
EVA
text
are
not
quite
statis-
tics
of
the
script.
Bow-
ern

and
Lin-
de-
mann
make
the
point
care-
fully:
EVA
“prob-
a-
bly
under-
differentiates”
some
glyphs
and
over-
differentiates
oth-
ers,
and
the
choice
af-
fects
mea-
sure-
ments
such
as
en-
tropy
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(Bow-
ern
and
Lin-
de-
mann,
2021).
Through-
out
this
book
we
there-
fore
give
re-
sults
on
the
EVA
let-
ters
and,
where
it
mat-
ters,
on
a
“glyph-
unit”
ver-
sion
in

which
the
benches
ch,
sh
and
the
four
gallows-
benches
are
counted
as
sin-
gle
sym-
bols.
The
con-
clu-
sions
do
not
change;
the
num-
bers
move
a
lit-
tle.
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THE
TRAN
SCRIP
TIONS

A
translit-
er-
a-
tion
al-
pha-
bet
is
only
use-
ful
once
some-
one
has
ap-
plied
it
to
all
226
pages
and
fold-
out
pan-
els,
and
that

has
been
done
sev-
eral
times,
by
dif-
fer-
ent
peo-
ple,
with
dif-
fer-
ent
re-
sults.
The
Zandbergen–
Landini
translit-
er-
a-
tion,
be-
gun
in
1999
and
re-
vised
con-
tin-
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u-
ously
since,
is
the
most
com-
plete:
it
records
ev-
ery
piece
of
writ-
ing
on
ev-
ery
page,
in-
clud-
ing
la-
bels,
cir-
cu-
lar
text
and
margina-
lia,
with
the

po-
si-
tion
of
each,
and
a
set
of
vari-
ables
for
each
page
record-
ing
its
quire,
its
il-
lus-
tra-
tion
type,
its
Cur-
rier
lan-
guage
and
its
scribe.
We
use
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its
ver-
sion
of
May
2025,
ZL3b,
through-
out
(Zand-
ber-
gen,
1996–
2026).
Takeshi
Taka-
hashi’s
translit-
er-
a-
tion
of
the
late
1990s,
made
in-
de-
pen-
dently,
is
the
other
full

one
in
EVA.
The

two
can
be
com-
pared
line
by
line,
and
the
com-
par-
i-
son
is
the
best
avail-
able
mea-
sure
of
how
much
of
the
“text”
is
ac-
tu-
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ally
set-
tled.
On
the
5,214
lines
both
tran-
scribers
cov-
ered,
the
two
agree
ex-
actly
on
47
per
cent
of
lines.
On
a
word-
by-
word
align-
ment
they
agree
on
75

per
cent
of
words.
The
dis-
agree-
ments
are
mostly
about
spaces—
whether
a
gap
is
wide
enough
to
count
as
a
word
break—
and
about
a
hand-
ful
of
am-
bigu-
ous
let-
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ter
forms,
a
against
o,
r
against
s,
the
num-
ber
of
strokes
in
an
i-
run.
Both
translit-
er-
a-
tions
mark
their
own
un-
cer-
tain
spaces
and
un-
cer-
tain
let-

ters,
and
we
have
fol-
lowed
the
Zandbergen–
Landini
mark-
ings,
treat-
ing
un-
cer-
tain
spaces
as
spaces
and
drop-
ping
the
140
words
that
con-
tain
an
un-
read-
able
char-
ac-
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ter.
The

prac-
ti-
cal
con-
se-
quence
is
that
any
claim
rest-
ing
on
the
ex-
act
spelling
of
an
in-
di-
vid-
ual
word
is
weaker
than
it
looks.
Claims
rest-
ing

on
thou-
sands
of
words,
where
the
tran-
scribers’
dis-
agree-
ments
wash
out,
hold
up,
and
those
are
the
claims
we
make.

THE
TEXT
AS
COUNTED

With
those
cau-
tions,
here
is
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the
text
by
the
num-
bers.
The
ZL3b
translit-
er-
a-
tion
con-
tains
5,225
sep-
a-
rate
items
of
writ-
ing:
3,885
lines
of
or-
di-
nary
para-
graph
text,
299
la-
bels

on
the
zo-
diac
pages,
194
la-
bels
on
plant
parts
in
the
phar-
ma-
ceu-
ti-
cal
sec-
tion,
76
la-
bels
of
stars,
63
of
the
small
fe-
male
fig-
ures
in
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the
bathing
sec-
tion,
and
the
rest
cir-
cu-
lar
and
ra-
dial
text
in
di-
a-
grams
and
mis-
cel-
la-
neous
la-
bels.
To-
gether
they
hold
37,691
words.
The
or-
di-

nary
run-
ning
text,
which
is
the
ba-
sis
for
most
of
what
fol-
lows,
con-
tains
34,180
words
af-
ter
the
un-
read-
able
ones
are
re-
moved,
of
7,466
dis-
tinct
spellings.
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The
100
com-
mon-
est
spellings
ac-
count
for
44
per
cent
of
the
run-
ning
text
and
the
500
com-
mon-
est
for
two
thirds;
5,266
of
the
7,466
dis-
tinct
words
oc-

cur
only
once.
The

com-
mon-
est
word,
daiin,
oc-
curs
764
times,
2.2
per
cent
of
the
run-
ning
text.
The
next
are
ol,
chedy,
aiin,
shedy,
chol,
or,
chey,
ar
and
qo-
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keey.
Fig-
ure 5.2
gives
the
twenty
com-
mon-
est
and
shows
at
once
the
sin-
gle
most
im-
por-
tant
di-
vi-
sion
in
the
text:
the
words
that
dom-
i-
nate
the
first

half
of
the
list,
daiin,
chol,
chor,
nearly
van-
ish
in
some
sec-
tions,
and
the
words
that
re-
place
them
there,
chedy,
shedy,
qo-
keedy,
are
al-
most
un-
known
else-
where.
That
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di-
vi-
sion
is
Cur-
rier’s
two
“lan-
guages,”

and
it
is
the
sub-
ject
of
chap-
ter 8.
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6
Every
Let-
ter
Knows
Its
Place

IN
1951
John

Tilt-
man,
a

British
crypt-
an-
a-
lyst
who
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q 5,345

sh 4,253

ch 10,176

cth 884

s 2,262

p 1,298

o 22,360

f 350

d 11,870

ckh 865

t 5,138

a 12,890

l 9,490

k 9,198

y 16,133

r 6,553

e 18,108

i 11,063

m 936

n 5,809

0 % 100 %share of occurrences occurrences

Every letter knows its place
In ordinary alphabets most letters can begin, end or sit inside a word. In Voynichese nearly every symbol has a fixed home. Any explanation of the text has
to produce this pattern.

begins the word inside the word ends the word
Bars show where each symbol’s occurrences fall; the number at the right is how often it occurs in the 34,180 words of running text.

Source: ZL3b transliteration, running text only; EVA alphabet with ch, sh, cth, ckh, cph, cfh counted as single symbols. Counts: the authors.

q is first in 99 % of its words, and 97 % of
those are followed by o. No letter in a
European alphabet behaves like this.

ch and sh open words; the ‘bench’ gallows
cth, ckh, cph, cfh sit first or second, never
last.

e, i and a are never first or last. They come
in runs — ee, eee, ii, iii — found only
mid-word.

y ends 85 % of its words; n and m end 97
% and 94 %, and m clusters at the ends of
lines.

Figure6.1
Where
each
sym-
bol
sits
in
the
word.

had
spent
the
war
on
Japanese
mil-
i-
tary
ci-
phers,
was
shown
pho-
to-
stats
of
the
manuscript
by
William
Fried-
man
and
set
to
work

on
the
words.
What
he
found,
and
re-
ported
with
some
puz-
zle-
ment,
was
that
they
were
built
like
com-
pounds
from
a
kit.
Each
word
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seemed
to
con-
sist
of
a
be-
gin-
ning
drawn
from
one
small
set
of
el-
e-
ments,
a
mid-
dle
from
an-
other,
and
an
end-
ing
from
a
third,
and
most
let-

ters
be-
longed
to
only
one
of
the
three
sets
(Tilt-
man,
1967).
He
could
not
say
what
the
parts
meant.
But
the
ob-
ser-
va-
tion
has
been
con-
firmed
by
ev-
ery-
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one
who
has
looked
since,
and
it
is
the
sin-
gle
most
im-
por-
tant
struc-
tural
fact
about
the
script.

2468101214

word length, characters

0

5

10

15

20

25

30

35

%
 of w

ords

Voynich

five reference texts

Words of one size
Share of words at each length. Voynichese words crowd around five
characters, with fewer very short and very long words than any
reference text.

Source: ZL3b running text (EVA characters); reference samples of equal length (letters).

Figure6.2
Word
length,
against
five
ref-
er-
ence
texts.

100101102103104

word rank

100

101

102

103

occurrences

Voynich

five reference
texts

Words obey Zipf’s law
Rank of each word against how often it occurs, both on log scales.
Texts in real languages fall on a line of slope about −1; so does
Voynichese.

Source: ZL3b running text; reference samples of equal length.

Figure6.3
Rank
against
fre-
quency.

POSITION

Figure 6.1
shows
the
fact
di-
rectly.
For
each
of
the
twenty-
two
com-
mon-
est
sym-
bols
it
shows
how
its
oc-
cur-
rences
di-
vide
be-
tween
the
start
of
a
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word,
the
in-
side,
and
the
end.
Three
groups
stand
out.
At

the
top
is
q.
It
oc-
curs
5,345
times
in
the
run-
ning
text,
which
makes
it
the
twelfth
com-
mon-
est

sym-
bol,
and
99
per
cent
of
the
time
it
is
the
first
let-
ter
of
its
word.
In
97
per
cent
of
those
cases
the
sec-
ond
let-
ter
is
o.
No
let-
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ter
of
any
Eu-
ro-
pean
al-
pha-
bet
be-
haves
like
this;
the
near-
est
anal-
ogy
is
a
let-
ter
that
is
re-
ally
a
pre-
fix,
or
a
mark
that
is

writ-
ten
be-
fore
a
word
rather
than
as
part
of
it.
Be-
low
q
come
the
benches,
sh
and
ch,
and
the
gallows-
benches
cth,
ckh,
cph,
cfh,
which
open
a
word
two
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or
three
times
out
of
four
and
never
close
one.
At

the
bot-
tom
are
the
closers.
n
ends
97
per
cent
of
its
words
and
m
94
per
cent;
nei-
ther
ever
be-

gins
one.
y
ends
85
per
cent
of
its
words
and
r
three
quar-
ters.
l
is
split,
and
is
the
one
sym-
bol
that
is
at
home
any-
where.
In

the
mid-
dle
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are
e,
i
and
a,
which
are
never
first
and
never
last.
They
oc-
cur
in
runs:
ee,
eee,
ii,
iii.
The
sym-
bol
o
is
the
com-
mon-
est
in
the
text
and

is
mostly
a
mid-
dle
let-
ter,
but
it
be-
gins
a
fifth
of
all
words,
usu-
ally
be-
fore
a
gal-
lows.

THE
GAL
LOWS

The
four
tall
let-
ters
k,
t,
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p,
f
oc-
cur
in
just
over
half
of
all
words,
and
al-
most
never
twice
in
the
same
word:
1.5
per
cent
of
words
con-
tain
two.
They
sit
in
a
char-
ac-

ter-
is-
tic
place,
af-
ter
the
be-
gin-
ning
and
be-
fore
the
mid-
dle:
okaiin,
qokeedy,
otedy,
choty.
Of
the
four,
k
and
t
are
com-
mon,
p
and
f
rare,
and
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p
and
f
have
a
strong
pref-
er-
ence
for
the
first
line
of
a
para-
graph,
which
is
the
sub-
ject
of
the
next
chap-
ter.
What-
ever
the
gal-
lows
are,
a

word
has
room
for
one
of
them,
in
one
slot.

A
GRAM
MAR
OF
SLOTS

Tiltman’s
kit
can
be
made
pre-
cise.
Jorge
Stolfi,
in
the
late
1990s,
pro-
posed
a
“core–
mantle–
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crust”
model
in
which
ev-
ery
word
has
a
core
(typ-
i-
cally
a
gal-
lows
or
a
bench),
wrapped
in
a
man-
tle
of
e
and
o
and
a
let-
ters,
wrapped
in

a
crust
of
the
open-
ing
and
clos-
ing
let-
ters
(Stolfi,
1997–
2000).
There
are
sev-
eral
such
mod-
els,
and
the
dif-
fer-
ences
be-
tween
them
mat-
ter
less
than
what
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they
share.
To

make
the
point
with-
out
choos-
ing
be-
tween
them,
we
wrote
the
sim-
plest
ver-
sion
we
could:
an
open-
ing
slot
(one
of
qo,
o,
d,
s,
ch,
sh,

y,
a,
l,
r
or
noth-
ing),
a
gal-
lows
slot
(one
of
the
eight
gal-
lows
forms
or
noth-
ing),
a
mid-
dle
slot
(one
of
ch,
sh,
a
run
of
e,
eo,
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o,
a
or
noth-
ing),
an
op-
tional
sin-
gle
d,
l,
r
or
s,
and
a
clos-
ing
slot
(one
of
y,
dy,
ain,
aiin,
an,
ar,
al,
or,
ol,
am,
ey,
eey,

edy,
eedy,
a
sin-
gle
clos-
ing
let-
ter,
or
noth-
ing).
That
tem-
plate,
which
fits
on
three
lines,
matches
78
per
cent
of
all
word
to-
kens
in
the
run-
ning
text,
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and
a
third
of
the
dis-
tinct
spellings.
What

it
fails
to
match
is
in-
struc-
tive.
The
com-
mon-
est
un-
matched
words
are
dair,
air,
cheky,
checkhy,
ol-
keedy,
ol-
keey,
choty,

olchedy,
olkain.
Most
of
these
are
two
tem-
plate
words
run
to-
gether:
ol-
keedy
is
ol
fol-
lowed
by
keedy,
olchedy
is
ol
and
chedy,
cheky
is
che
and
ky.
The
fre-
quent
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short
word
ol
in
par-
tic-
u-
lar
at-
taches
to
the
front
of
other
words
so
of-
ten
that
it
be-
haves
like
a
clitic.
A
more
gen-
er-
ous
tem-
plate
that

al-
lows
two
cores
cov-
ers
over
90
per
cent
of
to-
kens;
the
residue
is
mostly
tran-
scrip-
tion
noise
and
the
long
strings
on
la-
bels.

LENGTH

A
con-
se-
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quence
of
build-
ing
words
from
a
fixed
num-
ber
of
slots
is
that
they
come
out
at
nearly
the
same
length.
Fig-
ure 6.2
shows
the
dis-
tri-
bu-
tion.
Voyn-
ich-
ese
words

have
a
mean
length
of
5.1
EVA
let-
ters
and
a
stan-
dard
de-
vi-
a-
tion
of
1.9;
a
quar-
ter
of
all
words
are
ex-
actly
five
let-
ters
long.
The
ref-
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er-
ence
texts,
sam-
pled
to
the
same
size,
have
broader
dis-
tri-
bu-
tions,
and
Latin’s
is
much
broader
(stan-
dard
de-
vi-
a-
tion
2.7).
What
is
strik-
ing
is
less
the

mean,
which
de-
pends
on
the
translit-
er-
a-
tion,
than
the
shape:
a
tight,
nearly
sym-
met-
ri-
cal
peak,
with
very
few
one-

and
two-
letter
words
and
a
tail
that
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falls
off
fast.
Nat-
u-
ral
lan-
guages
have
a
long
tail
of
long
words
and
a
fat
head
of
short
func-
tion
words.
Voyn-
ich-
ese
has
nei-
ther.

WHAT
THIS
DOES
AND
DOES
NOT
SHOW

These
reg-
u-
lar-
i-
ties
es-
tab-
lish
that
the
text
was
pro-
duced
by
a
pro-
ce-
dure
with
rules,
ap-
plied
con-
sis-
tently
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across
thirty-
seven
thou-
sand
words
by
five
dif-
fer-
ent
scribes.
That
al-
ready
ex-
cludes
the
lazier
kinds
of
non-
sense:
a
per-
son
scrib-
bling
freely
does
not
keep
q
at

the
front
of
words
99
times
in
100
for
two
hun-
dred
pages.
They

do
not,
on
their
own,
tell
us
what
the
rules
are
rules
for.
A
slot
struc-
ture
of
this
kind
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can
arise
in
sev-
eral
ways.
It
is
what
a
syl-
labary
looks
like
when
writ-
ten
out:
con-
so-
nant,
vowel,
con-
so-
nant.
It
is
what
an
ab-
bre-
vi-
a-
tion

sys-
tem
looks
like.
It
is
what
a
ci-
pher
looks
like
when
each
let-
ter
of
the
plain-
text
is
re-
placed
by
a
group
of
sym-
bols
drawn
from
a
fixed
ta-
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ble,
a
so-
called
ver-
bose
ci-
pher,
in
which
the
plain-
text
let-
ters
show
through
as
the
slots
(Bow-
ern
and
Lin-
de-
mann,
2021).
And
it
is
what
a
well-
made

gen-
er-
at-
ing
pro-
ce-
dure
for
mean-
ing-
less
text
would
pro-
duce,
if
its
de-
signer
wanted
the
re-
sult
to
look
like
a
lan-
guage
(Timm
and
Schin-
ner,
2020).
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Telling
these
apart
re-
quires
the
rest
of
the
ev-
i-
dence,
and
chap-
ter 16
takes
it
up.
Two

things
can
be
said
now.
The
first
is
that
the
slots
are
not
ar-
bi-

trary:
they
re-
cur
in
ex-
actly
the
places
where
a
writ-
ing
sys-
tem
would
put
them,
and
they
in-
ter-
act
with
the
line
and
the
para-
graph
in
ways
that
a
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gen-
er-
at-
ing
pro-
ce-
dure
would
have
had
to
be
de-
signed
to
pro-
duce.
The
sec-
ond
is
that
the
glyphs
with
the
most
fixed
po-
si-
tions,
q
at
the

start
and
n,
m,
y
at
the
end,
are
pre-
cisely
the
ones
that
are
rare
or
ab-
sent
on
la-
bels,
where
there
is
no
line
to
be
at
the
start
or
end
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of.
That
is
the
sub-

ject
of
chap-
ter 7.
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7
The
Line
and
the
Para-
graph

IN
most
writ-

ten
texts
the

line
is
an
ac-
ci-
dent.
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k does not

initial letter of the word
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m: 16 % of line-final words,
1 % elsewhere

final letter of the word

The line is a unit
How words are spelled depends on where they sit in the line of writing. Left: the first letter of words that begin a line, sit inside it, or end it. Right: the last
letter. In ordinary prose a sentence crosses a line break without noticing; here the break is written into the words.

first word in line words inside the line last word in line

Source: ZL3b, 4,034 lines of running text with three or more words. Counts: the authors.

Figure 7.1
How
spelling
changes
with
po-
si-
tion
in
the
line.

A
scribe
writes
un-
til
he
reaches
the
mar-
gin
and
con-
tin-
ues
on
the
next
line;
the
words
do
not
know
where
the
mar-

gin
is.
Prescott
Cur-
rier
no-
ticed
in
the
1970s
that
in
this
manuscript
they
seem
to
(Cur-
rier,
1976).
Words
at
the
start
of
a

152
READ
ING
WITH
OUT
A
KEY



line
are
spelled
dif-
fer-
ently
from
words
in
the
mid-
dle;
words
at
the
end
are
spelled
dif-
fer-
ently
again.
The
ef-
fect
is
large
enough
to
see
with-
out
statis-
tics

once
one
knows
to
look,
and
it
is
one
of
the
clear-
est
signs
that
the
lay-
out
on
the
page
is
part
of
what-
ever
sys-
tem
pro-
duced
the
text.
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Line
and
the
Para-
graph
153



84 %
of paragraph-first lines

9 %
of all other lines

How a paragraph begins
Share of lines whose first word starts with one of the four tall ‘gallows’
letters (k, t, p, f) or their bench forms.

Source: ZL3b paragraph markers; 730 paragraph-first lines, 3,304 other lines.

Figure 7.2
Paragraph
open-
ings.

0.02.55.07.510.012.515.017.520.0

% of words beginning with q

running text  (n = 34,180)

zodiac figures  (n = 345)

bathing figures  (n = 64)

plant parts  (n = 202)

containers  (n = 36)

stars  (n = 86)

15.5 %

0.3 %

3.1 %

0.5 %

0.0 %

1.2 %

Labels are spelled differently
Share of words beginning with q, in the running text and in each kind
of label written beside a drawing.

Source: ZL3b locus types; label counts from 36 to 345 words.

Figure 7.3
Labels
against
run-
ning
text.

BEGINNINGS
AND
ENDS

Figure 7.1
shows
the
ef-
fect
in
the
4,034
lines
of
run-
ning
text
with
at
least
three
words.
Take
the
first
let-

ter
of
each
word.
Among
words
that
be-
gin
a
line,
9
per
cent
start
with
p
and
10
per
cent
with
t;
among
words
in-
side
a
line
the
fig-
ures
are
0.5
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and
2
per
cent.
Words
be-
gin-
ning
with
s,
d
and
y
are
also
en-
riched
at
the
line
start,
and
words
be-
gin-
ning
with
ch,
the
com-
mon-
est
open-
ing

in-
side
a
line,
fall
from
21
per
cent
to
4.
Now
take
the
last
let-
ter.
Among
words
that
end
a
line,
16
per
cent
end
in
m;
among
words
in-
side
a

The
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Para-
graph
155



line,
un-
der
1
per
cent.
Words
end-
ing
in
g,
rare
ev-
ery-
where,
oc-
cur
al-
most
only
at
line
ends.
The

words
them-
selves
change
length.
The
first
word
of
a

line
av-
er-
ages
5.45
let-
ters,
a
mid-
dle
word
5.08,
the
last
word
4.88.
The
pat-
tern
is
con-
sis-
tent
across
sec-
tions
and
scribes.

PARAGRAPHS

The
para-
graph
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is
a
unit
too.
The
Zandbergen–
Landini
translit-
er-
a-
tion
marks
the
start
of
each
para-
graph;
there
are
736
of
them.
Of
the
730
paragraph-
opening
lines
with
three
or
more
words,

84
per
cent
be-
gin
with
a
word
whose
first
let-
ter
is
a
gal-
lows
(k,
t,
p,
f)
or
a
gallows-
bench.
Of
all
other
lines,
9
per
cent
do.
Bow-
ern

The
Line
and
the
Para-
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and
Lin-
de-
mann
re-
port
the
same
pro-
por-
tion,
85
per
cent,
from
their
own
count
(Bow-
ern
and
Lin-
de-
mann,
2021).
The
rare
gal-
lows
p
and
f
are
con-

cen-
trated
there:
46
per
cent
of
paragraph-
opening
lines
be-
gin
with
a
p-
word,
against
1.3
per
cent
of
other
lines,
and
f,
rare
ev-
ery-
where,
is
sev-
enty
times
more
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likely
at
a
para-
graph
open-
ing
than
else-
where.
Something

sim-
i-
lar
hap-
pens
at
para-
graph
ends.
On
the
first
page,
and
on
a
few
oth-
ers
(f. 8r,
f. 25r,
f. 42v,
f. 46v),

the
fi-
nal
line
of
a
para-
graph
is
a
sin-
gle
word
or
short
phrase
set
off
to
the
right,
the
kind
of
thing
the
translit-
er-
a-
tion
calls
a
“ti-
tle”

The
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and
that
Zand-
ber-
gen
has
com-
pared
to
the
at-
tri-
bu-
tion
at
the
end
of
a
quo-
ta-
tion.
Else-
where
the
last
line
of
a
para-
graph
is
sim-
ply

shorter,
and
ends,
as
we
have
seen,
with
a
dif-
fer-
ent
set
of
let-
ters.

WHAT
KIND
OF
THING
IS
THIS?

There
are
two
broad
ways
to
read
the
line
ef-
fects,
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and
the
lit-
er-
a-
ture
has
not
set-
tled
be-
tween
them.
One

is
that
they
are
or-
tho-
graphic:
a
con-
ven-
tion
of
writ-
ing,
not
of
lan-
guage.
A
scribe

who
writes
m
where
he
would
oth-
er-
wise
write
iin
when
he
reaches
the
end
of
a
line,
or
who
adds
a
flour-
ish
to
the
first
let-
ter
of
a
para-
graph,

The
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is
do-
ing
what
me-
dieval
scribes
did
with
Latin,
where
line-
final
ab-
bre-
vi-
a-
tions
and
en-
larged
ini-
tials
are
rou-
tine.
On
this
view
the
words
at
line
ends

are
the
same
words
as
else-
where,
in
dif-
fer-
ent
dress.
Bow-
ern
and
Lin-
de-
mann
lean
this
way,
call-
ing
the
pat-
terns
“ty-
po-
graph-
i-
cal
rather
than
lin-
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guis-
tic”
(Bow-
ern
and
Lin-
de-
mann,
2021).
Some
ev-
i-
dence
sup-
ports
it
di-
rectly:
the
words
that
be-
gin
lines
with
s
look
like
or-
di-
nary
words
that
be-

gin
with
o
or
a
with
an
s
in
front—
saiin
for
aiin,
sol
for
ol—
as
though
the
s
were
a
line-
initial
mark
rather
than
a
let-
ter.
The

other
read-
ing

The
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and
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is
that
the
line
is
a
unit
of
con-
tent:
that
each
line
is,
or
en-
codes,
some-
thing
com-
plete,
so
that
its
first
word
and
last
word
are
a
dif-
fer-
ent

kind
of
thing
from
its
mid-
dle
words,
as
the
first
and
last
words
of
a
list
or
a
verse
would
be.
On
this
view
the
ef-
fects
are
real
struc-
ture
in
what-
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ever
the
text
is.
The

two
read-
ings
are
not
ex-
clu-
sive,
and
the
data
do
not
yet
de-
cide
be-
tween
them.
What
the
data
do
es-
tab-
lish
is
that
the

text
was
not
pro-
duced
by
writ-
ing
out
a
con-
tin-
u-
ous
stream
and
break-
ing
it
at
the
mar-
gin.
Ei-
ther
the
writer
com-
posed
line
by
line,
or
he
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trans-
formed
what
he
wrote
at
the
line
bound-
aries,
and
ei-
ther
way
the
lay-
out
was
in
his
hands
as
he
wrote.
This
mat-
ters
for
the
ex-
pla-
na-
tions
con-

sid-
ered
in
chap-
ter 16:
a
ci-
pher
that
en-
ci-
phered
a
Latin
text
let-
ter
by
let-
ter
would
not
know
where
the
lines
were,
un-
less
the
plain-
text
had
al-
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ready
been
laid
out
in
the
same
lines,
which
is
pos-
si-
ble
but
adds
a
step;
a
pro-
ce-
dure
for
gen-
er-
at-
ing
mean-
ing-
less
text
would
have
to
in-

clude
a
rule
for
line
ends,
which
Timm
and
Schin-
ner’s
does
(Timm
and
Schin-
ner,
2020).

LABELS

The
strongest
ev-
i-
dence
that
the
line
ef-
fects
are
about
po-
si-
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tion
comes
from
the
words
that
have
no
line:
the
la-
bels
writ-
ten
next
to
draw-
ings.
The
zo-
diac
pages
carry
345
la-
bel
words,
each
be-
side
a
small
fig-
ure;

the
phar-
ma-
ceu-
ti-
cal
pages
carry
202
be-
side
draw-
ings
of
plant
parts
and
36
be-
side
con-
tain-
ers;
the
bathing
pages
carry
64
be-
side
fig-
ures
and
55
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be-
side
tubes
and
ves-
sels;
86
stand
be-
side
stars.
La-
bels
dif-
fer
from
run-
ning
text
in
sev-
eral
ways
(fig-
ure 7.3).
Fewer
than
3
per
cent
be-
gin
with
q,

against
15.5
per
cent
of
running-
text
words;
over
half
be-
gin
with
o,
against
20
per
cent.
They
are
a
lit-
tle
longer
on
av-
er-
age,
and
nearly
all
unique:
of
281

The
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dis-
tinct
zo-
diac
la-
bels,
only
37
oc-
cur
on
more
than
one
zo-
diac
page,
and
the
con-
tainer
la-
bels,
with
a
mean
length
of
seven
let-
ters,
oc-
cur
once

each
and
al-
most
never
in
the
run-
ning
text.
Yet

la-
bels
are
made
of
the
same
parts.
Half
to
four
fifths
of
la-
bel
words,
de-
pend-
ing
on
the
type,
oc-
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cur
as
words
in
the
run-
ning
text
as
well;
the
zo-
diac
la-
bels
otaly,
otal,
okeey,
oky
are
or-
di-
nary
vo-
cab-
u-
lary.
The
la-
bels
are,
in
short,
words

from
the
same
sys-
tem,
stripped
of
what-
ever
q
does
and
of
the
line-
initial
and
line-
final
marks,
which
is
what
one
would
ex-
pect
of
words
stand-
ing
alone.
Whether

a
The
Line
and
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Para-
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la-
bel
names
the
thing
it
stands
be-
side
is
an-
other
ques-
tion.
In
a
herbal,
the
ob-
vi-
ous
ex-
pec-
ta-
tion
is
that
a
la-
bel
on
a
root
is

the
name
of
the
plant
or
the
part;
in
a
zo-
diac,
that
the
la-
bel
be-
side
a
fig-
ure
is
the
name
of
a
star
or
a
de-
gree.
The
ex-
pec-
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ta-
tion
is
rea-
son-
able
and
un-
proven.
At-
tempts
to
use
it
as
a
key—
to
read
otaly
as
a
star
name
in
some
language—
have
so
far
pro-
duced
read-
ings

that
do
not
sur-
vive
trans-
fer
to
the
next
la-
bel,
let
alone
to
the
run-
ning
text
(Bow-
ern
and
Lin-
de-
mann,
2021).
The
la-
bels
are
a
re-
source
for
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a
de-
ci-
pher-
ment,
and
we
re-
turn
to
them

in
chap-
ter 17.
They
are
not,
by
them-
selves,
one.
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8
Two
Lan-
guages,
Five
Hands

PRESCOTT
Cur-
rier

was
a
crypt-
an-
a-

lyst,
and
crypt-
an-
a-
lysts
count.
In
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0 100 200 300 400

daiin

chol

chor

cthy

sho

cthol

chy

s

shol

cthor

cho

shor

characteristic of A

0 100 200 300 400

chedy

shedy

qokeedy

qokedy

qokain

otedy

qokaiin

okedy

lchedy

okeedy

qotedy

qol

characteristic of B

Two vocabularies
The words that most separate Currier’s language A from language B, by how often they occur per 10,000 words in each. Several of the commonest B
words — chedy, shedy, qokeedy — barely exist in A, and vice versa.

per 10,000 words in A per 10,000 words in B

Source: ZL3b running text, pages assigned a language by Currier (A: 10,772 words; B: 22,869). Ranked by signed log-likelihood G².

Figure8.1
The
words
that
sep-
a-
rate
A
from
B.

f10 f20 f30 f40 f50 f80 f100

−0.6

−0.3

0.0

0.3

0.6

B-
sc

or
e

A
B

Where the two languages fall
Each bar is one page with at least 30 words of running text, in bound order. Height is a simple score: the share of words with B-type features (qok-, -ed-,
-eey) minus the share with A-type features (cho-, sho-, daiin, -ol, -or). Colour is the subject of the page.

Herbal Astronomical & cosmological Bathing (biological) Pharmaceutical Recipes (starred text) Text only
The two rows of black marks below the chart show Currier’s own assignment of each page to language A or B.

Source: ZL3b; Currier language from the page variables. Score: the authors.

Figure8.2
Ev-
ery
page
scored
for
A
or
B,
in
bound
or-
der.

1.00 0.79 0.45 0.50 0.45 0.41 0.30 0.41 0.40

0.79 1.00 0.51 0.58 0.48 0.53 0.42 0.54 0.55

0.45 0.51 1.00 0.64 0.52 0.48 0.36 0.64 0.58

0.50 0.58 0.64 1.00 0.75 0.72 0.60 0.84 0.73

0.45 0.48 0.52 0.75 1.00 0.54 0.60 0.76 0.65

0.41 0.53 0.48 0.72 0.54 1.00 0.56 0.64 0.62

0.30 0.42 0.36 0.60 0.60 0.56 1.00 0.74 0.75

0.41 0.54 0.64 0.84 0.76 0.64 0.74 1.00 0.84

0.40 0.55 0.58 0.73 0.65 0.62 0.75 0.84 1.00

1.  Herbal · A · scribe 1  (7,517 words)

1

2.  Pharma · A · scribe 1  (2,293 words)

2

3.  Recipes · A · scribe 3  (752 words)

3

4.  Herbal · B · scribe 2  (2,255 words)

4

5.  Herbal · B · scribe 3  (517 words)

5

6.  Herbal · B · scribe 5  (544 words)

6

7.  Bathing · B · scribe 2  (6,192 words)

7

8.  Text pages · B · scribe 2  (1,786 words)

8

9.  Recipes · B · scribe 3  (10,389 words)

9

What predicts the vocabulary: subject, scribe, or language?
Similarity of word use between groups of pages defined by subject, Currier language and scribe (cosine of frequency vectors over the 400 commonest
words; 1 = identical). Groups cluster first by language, then by subject; scribe matters least.

Source: ZL3b running text; groups with at least 500 words. Computation: the authors.

Figure8.3
Vo-
cab-
u-
lary
sim-
i-
lar-
ity
be-
tween
groups
de-
fined
by
sub-
ject,
lan-
guage
and
scribe.

the
1970s,
work-
ing
from
the

First
Study
Group’s
tran-
scrip-
tion,

176
READ
ING
WITH
OUT
A
KEY



he
counted
let-
ter
pairs
page
by
page
and
found
that
the
pages
fell
into
two
groups
so
dis-
tinct
that,
in
his
words,
they
were
“two
dif-
fer-
ent
lan-
guages”
(Cur-
rier,

1976).
He
called
them
A
and
B.
He
also
ob-
served
that
the
two
groups
were
writ-
ten
in
two
dif-
fer-
ent
hands,
and
that
the
hands
and
the
lan-
guages
went
to-
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Five
Hands
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gether.
Both
find-
ings
have
held
up
for
fifty
years,
and
the
sec-
ond
has
been
sharp-
ened:
in
2020
Lisa
Fa-
gin
Davis
showed
that
the
hands
are
not
two
but
five
(Davis,

2020).
The
ques-
tion
this
chap-
ter
ad-
dresses
is
what
A
and
B
are,
and
the
an-
swer,
as
far
as
the
data
go,
is
that
they
are
not
what
Cur-
rier’s
word
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sug-
gests.

0102030

% of words in skewed vocabulary

same subject & language,
different scribe

same scribe & language,
different subject (herbal vs pharma)

same subject, different
language and scribe

same scribe & language,
different subject (herbal vs bathing)

same language, different
subject and scribe

<1 %

15 %

25 %

26 %

27 %

Holding two things constant
Share of words lying in vocabulary significantly skewed between two
groups of pages (G² > 10.8), when only one factor differs.

Source: ZL3b running text. Computation: the authors.

Figure8.4
Controlled
con-
trasts.

THE
DI
VI
SION

Figure 8.1
shows
the
words
that
most
sep-
a-
rate
the
two
groups.
Three
of
the
ten
com-
mon-
est
words
in
the
manuscript,

chedy,
shedy
and
qo-
keedy,
oc-
cur
486,
419
and
303
times
on
B
pages
and
once,
twice,
and
never
on
A
pages.
In
the
other
di-
rec-
tion
chol,
chor
and
cthy
are
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com-
mon
in
A
and
rare
in
B,
and
daiin,
the
com-
mon-
est
word
in
the
book,
is
three
times
as
fre-
quent
in
A
as
in
B.
The
dif-
fer-
ence
is

not
in
a
few
words.
It
runs
through
the
spelling:
the
let-
ter
pair
ed
oc-
curs
in
14
per
cent
of
all
words
but
is
al-
most
con-
fined
to
B;
words
end-
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ing
in
-
edy
and
-
eedy
are
B
words;
words
end-
ing
in
-
ol
and
-
or
lean
to
A.
Because

the
dif-
fer-
ence
is
in
the
spelling
of
com-
mon

words,
a
score
can
be
as-
signed
to
any
page.
Fig-
ure 8.2
does
this
for
ev-
ery
page
with
at
least
thirty
words
of
run-
ning
text,
in
bound
or-
der,
us-
ing
a
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crude
in-
dex:
the
share
of
words
with
B-
type
fea-
tures
mi-
nus
the
share
with
A-
type
fea-
tures.
The
herbal
sec-
tion
is
mostly
A,
with
B
pages
ap-
pear-
ing

as
iso-
lated
spikes
in
quires
4
to
7
and
again
in
quire
17.
The
bathing
sec-
tion
is
uni-
formly
and
strongly
B.
The
recipe
sec-
tion
at
the
end
is
B,
but
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less
strongly.
The
phar-
ma-
ceu-
ti-
cal
pages
are
A.
The
two
small
blocks
of
text
pages,
fo-
lios
58
and
85–
86,
are
A
and
B
re-
spec-
tively.
Two

things
are

ev-
i-
dent
from
the
fig-
ure.
The
first
is
that
A
and
B
are
not
a
con-
tin-
uum:
pages
are
one
or
the
other,
and
the
crude
score
sep-
a-
rates
them
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Lan-
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nearly
as
cleanly
as
Cur-
rier’s
own
as-
sign-
ments,
shown
as
black
marks
be-
neath
the
bars.
The
sec-
ond
is
that
B
is
not
one
thing.
The
bathing
pages
and
the
recipe

pages
are
both
B,
but
their
scores
dif-
fer,
and
so
does
their
vo-
cab-
u-
lary:
qokain,
qol
and
shedy
dom-
i-
nate
the
bathing
sec-
tion,
aiin,
ar,
al
and
okeey
the
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recipes.
Cur-
rier’s
two
lan-
guages
are
bet-
ter
thought
of
as
a
fam-
ily
of
reg-
is-
ters,
of
which
the
herbal
A
and
the
bathing
B
are
the
ex-
tremes.

THE
SCRIBES

Davis’s
five
scribes
map
onto
the
lan-
guages
but
not
onto
the
sec-
tions.
Scribe
1
wrote
the
A
pages
of
the
herbal
sec-
tion
and
all
of
the
phar-
ma-
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ceu-
ti-
cal
pages.
Scribe
2
wrote
the
B
pages
scat-
tered
through
the
herbal
quires,
the
whole
of
the
bathing
sec-
tion,
and
the
text
pages
of
the
rosettes
sheet.
Scribe
3
wrote

the
recipe
sec-
tion
and
the
B
herbal
pages
of
quire
17,
and
also
fo-
lio
58,
a
page
of
text
with
marginal
stars
which
is
in
lan-
guage
A.
Scribe
4
wrote
the
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zo-
diac
and
as-
tro-
nom-
i-
cal
pages,
whose
text
is
mostly
la-
bels
and
cir-
cles
and
was
not
as-
signed
a
lan-
guage
by
Cur-
rier.
Scribe
5
wrote
a
few

herbal
B
pages
in
quires
6
and
8.
So
A
is
the
work
of
scribes
1
and,
once,
3;
B
is
the
work
of
scribes
2,
3
and
5
(Davis,
2020;
Zand-
ber-
gen,
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1996–
2026).
This

raises
the
ob-
vi-
ous
ques-
tion.
Are
A
and
B
prop-
er-
ties
of
the
text,
or
just
the
habits
of
dif-
fer-
ent
writ-
ers?
If
Scribe
2
sim-

ply
pre-
ferred
chedy
where
Scribe
1
pre-
ferred
chol,
the
“two
lan-
guages”
would
be
two
hand-
writ-
ings,
and
would
tell
us
noth-
ing
about
con-
tent.

188
READ
ING
WITH
OUT
A
KEY



SEPARATING
THE
CAUSES

The
manuscript
al-
lows
a
par-
tial
test,
be-
cause
its
pages
vary
in
three
things
at
once—
scribe,
lan-
guage,
and
subject—
and
for
a
few
com-
bi-
na-
tions

two
of
the
three
are
held
con-
stant
while
the
third
changes.
Fig-
ure 8.4
shows
the
re-
sults.
The
mea-
sure
is
the
share
of
words
that
lie
in
vo-
cab-
u-
lary
sig-
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nif-
i-
cantly
skewed
be-
tween
the
two
groups
be-
ing
com-
pared.
Hold

scribe
and
lan-
guage
con-
stant
and
change
the
sub-
ject:
Scribe
1’s
herbal
pages
against
Scribe
1’s
phar-
ma-

ceu-
ti-
cal
pages,
both
in
A,
dif-
fer
in
15
per
cent
of
their
words;
Scribe
2’s
herbal
pages
against
Scribe
2’s
bathing
pages,
both
in
B,
dif-
fer
in
26
per
cent.
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The
sub-
ject
of
a
page,
or
some-
thing
that
trav-
els
with
it,
changes
the
vo-
cab-
u-
lary
even
when
the
same
per-
son
is
writ-
ing
in
the
same
lan-
guage.

Hold
sub-
ject
and
lan-
guage
con-
stant
and
change
the
scribe:
Scribe
2’s
herbal
B
pages
against
Scribe
5’s
herbal
B
pages
dif-
fer
in
less
than
1
per
cent
of
their
words.
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The
sam-
ple
is
small,
544
words
on
Scribe
5’s
side,
so
the
re-
sult
is
weak;
but
it
is
in
the
op-
po-
site
di-
rec-
tion
from
the
hand-
writ-
ing
hy-

poth-
e-
sis.
Two
scribes
writ-
ing
B
on
the
same
sub-
ject
write
the
same
words.
Hold

sub-
ject
con-
stant
and
change
both
lan-
guage
and
scribe:
Scribe
1’s
herbal
A
against
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Scribe
2’s
herbal
B
dif-
fer
in
25
per
cent
of
their
words,
about
as
much
as
the
two
sub-
jects
within
one
scribe.
Figure 8.3

puts
all
nine
groups
large
enough
to
com-
pare

on
one
grid.
The
groups
clus-
ter
first
by
language—
the
three
A
groups
to-
gether,
the
six
B
groups
together—
and
within
B
by
sub-
ject,
with
the
bathing
and
recipe
pages
as
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the
two
poles
and
the
herbal
B
pages
be-
tween
them.
The
scribe
adds
lit-
tle
once
lan-
guage
and
sub-
ject
are
known.

WHAT
A
AND
B
ARE

The
pat-
tern
ar-

gues
against
the
sim-
plest
ex-
pla-
na-
tions
on
both
sides.
A
and
B
are
not
merely
two
hand-
writ-
ings,
be-
cause
two
scribes
writ-
ing
the
same
lan-
guage
on
the
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same
sub-
ject
agree,
and
one
scribe
writ-
ing
two
sub-
jects
does
not.
Nor
are
they
merely
two
sub-
jects,
be-
cause
the
same
sub-
ject,
plants,
ex-
ists
in
both,
with
the

full
A–
B
dif-
fer-
ence
be-
tween
its
two
halves.
What

is
left
is
that
A
and
B
are
two
ways
of
writ-
ing
the
same
sys-
tem
that
were
in
use
at
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the
same
time
in
the
same
work-
shop,
as-
signed
to
scribes
and
to
sec-
tions
to-
gether.
This
is
con-
sis-
tent
with
a
num-
ber
of
read-
ings:
two
di-
alects
of

a
lan-
guage,
two
spelling
con-
ven-
tions,
two
set-
tings
of
a
ci-
pher,
two
stages
in
the
de-
vel-
op-
ment
of
a
method.
It
is
also
con-
sis-
tent
with
Davis’s
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sug-
ges-
tion,
from
the
hand-
writ-
ing,
that
the
manuscript
was
pro-
duced
by
a
com-
mu-
nity
of
prac-
tice
rather
than
a
sin-
gle
author—
several
peo-
ple
who
had
learned

the
same
sys-
tem
and
used
it
slightly
dif-
fer-
ently
(Davis,
2025).
Bow-
ern
and
Lin-
de-
mann
re-
port
a
re-
lated
ob-
ser-
va-
tion
from
the
char-
ac-
ter
level:
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the
con-
di-
tional
en-
tropies
of
A
and
B
dif-
fer,
2.17
against
2.01
bits,
but
be-
come
nearly
iden-
ti-
cal,
2.23
and
2.24,
if
the
pre-
fix
qo-

and
the

suf-
fix
-
dy
are
re-
moved
(Bow-
ern
and
Lin-
de-
mann,
2021).
Much
of
what
makes
B
look
dif-
fer-
ent
from
A
is
the
heav-
ier
use
of
two
af-
fixes.
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Montemurro
and
Zanette
showed
in
2013,
us-
ing
an
information-
theoretic
mea-
sure
of
how
words
clus-
ter,
that
the
manuscript’s
vo-
cab-
u-
lary
is
or-
gan-
ised
by
sec-
tion
in
the

way
that
the
vo-
cab-
u-
lary
of
a
real
book
on
sev-
eral
sub-
jects
is:
words
char-
ac-
ter-
is-
tic
of
the
herbal
sec-
tion
are
rare
else-
where,
and
so
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on
(Mon-
te-
murro
and
Zanette,
2013).
Our
con-
trasts
con-
firm
this
with
the
scribe
con-

trolled.
What-
ever
the
words
are,
they
are
dis-
tributed
as
though
they
were
about
some-
thing.
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9
The
Num-
bers

AText
that
can-

not
be
read
can
still
be
mea-
sured,
and
the

mea-
sure-
ments
can
be
com-
pared
with
those
of
texts
that
can.
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0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

conditional entropy, bits: how hard the next letter is to guess once you know the one before

Latin (Pliny, Nat. Hist.) 3.42

Latin (Vulgate) 3.33

Italian (Bible) 3.20

German (Bible) 3.15

English (KJV) 3.11

Voynich (glyph units) 2.26

Voynich (EVA letters) 2.13

natural-language range in these samples

Less surprising than any language we tried
Each row is a text of 34,180 words. The further right, the harder the next letter is to guess from the one before it. Voynichese sits about a bit below every
reference sample — too regular for prose in a European language written out in a simple substitution.

Source: computed by the authors on the ZL3b transliteration and equal-length samples of the Vulgate, Pliny’s Natural History, the King James Bible, and German and Italian Bibles.

Counting ch, sh and the bench gallows as
single symbols barely changes the result.

Knowing one letter tells you far more about
the next than it does in Latin, English,
German or Italian.

Figure9.1
Con-
di-
tional
en-
tropy
against
five
ref-
er-
ence
texts.

This
chap-
ter
col-
lects
the
mea-
sures
that
have
proved
most
in-
for-
ma-
tive,
com-
puted
afresh
from
the
ZL3b
translit-
er-
a-

tion
and
from
five
ref-
er-
ence
texts
of
ex-
actly
the
same
length:
a
stretch
of
the
Latin
Vul-
gate,
a
stretch
of
Pliny’s

202
READ
ING
WITH
OUT
A
KEY



Nat-
u-
ral
His-
tory,
and
pas-
sages
of
the
Bible
in
En-
glish,
Ger-
man
and
Ital-
ian.
The
ref-
er-
ences
are
not
meant
to
be
can-
di-
dates
for
the
un-

der-
ly-
ing
lan-
guage.
They
are
there
to
show
what
or-
di-
nary
text
does,
so
that
the
manuscript’s
de-
par-
tures
from
it
are
vis-
i-
ble.

01234

% of words

Voynich

Voynich A

Voynich B

Latin (Vulgate)

Latin (Pliny, Nat. Hist.)

English (KJV)

German (Bible)

Italian (Bible)

Voynich (shuffled)

A text that repeats itself
How often a word is identical to the one before it, or differs from it by a
single character.

identical to previous wordone edit from previous word

Source: ZL3b running text and equal-length reference samples. ‘Shuffled’ = the same
Voynich words in random order.

Figure9.2
Repetition
and
near-
repetition.
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ZIPF

In
any
large
text
the
com-
mon-
est
word
is
about
twice
as
fre-
quent
as
the
sec-
ond,
three
times
as
fre-
quent
as
the
third,
and
so
on:
plot-
ted

on
log-
a-
rith-
mic
axes,
rank
against
fre-
quency
is
a
straight
line
of
slope
close
to
−1.
This
is
Zipf’s
law,
and
it
is
true
of
ev-
ery
nat-
u-
ral
lan-
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guage,
of
most
con-
structed
lan-
guages,
and,
as
it
hap-
pens,
of
a
good
deal
of
non-
sense.
Voyn-
ich-
ese
obeys
it
(fig-
ure 6.3).
The
slope
over
the
first
thou-
sand
ranks

is
−1.04;
the
ref-
er-
ence
texts
give
−0.81

to
−1.18.
Gabriel
Lan-
dini
showed
this
in
2001
and
it
has
been
con-
firmed
many
times
since
(Lan-
dini,
2001).
The
law
is
a
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weak
test:
a
text
that
failed
it
would
be
very
strange,
but
pass-
ing
it
ex-
cludes
lit-
tle.
The

shape
of
the
curve
car-
ries
more
in-
for-
ma-
tion
than
the
slope.

The
manuscript’s
com-
mon-
est
word,
daiin,
ac-
counts
for
2.2
per
cent
of
the
run-
ning
text.
In
the
En-
glish
sam-
ple,
the
ac-
counts
for
9.6
per
cent,
in
the
Ger-
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man
und
for
7
per
cent,
in
the
Latin
et
for
7.6.
Voyn-
ich-
ese
has
no
word
that
dom-
i-
nates
in
the
way
a
def-
i-
nite
ar-
ti-
cle
or
a

con-
junc-
tion
does;
its
top
of
the
list
is
flat.
This
is
one
of
sev-
eral
signs
that
what-
ever
the
words
are,
the
com-
mon-
est
of
them
are
not
func-
tion
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words
of
the
Eu-
ro-
pean
kind,
or
that
func-
tion
words
are
hid-
den
in-
side
other
words.

VOCABULARY

In
34,180
words
of
run-
ning
text
there
are
7,466
dis-
tinct

spellings,
and
5,266
of
them
oc-
cur
once.
The
ra-
tio
of
dis-
tinct
words
to
to-
tal
words,
0.22,
is
higher
than
the
En-
glish
sam-
ple
(0.07)
or
the
Ger-
man
(0.10)
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and
close
to
the
Latin
Vul-
gate
(0.20);
only
Pliny,
with
his
rich
vo-
cab-
u-
lary
of
names
and
things,
is
higher
(0.37).
The
ha-
pax
rate,
71
per
cent
of
dis-
tinct

spellings
oc-
cur-
ring
once,
is
higher
than
any
of
the
ref-
er-
ences
ex-
cept
Pliny.
A

high
rate
of
unique
spellings
has
two
pos-
si-
ble
causes.
One
is
a
large
vo-
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cab-
u-
lary:
an
en-
cy-
clopaedic
text
full
of
names.
The
other
is
spelling
vari-
a-
tion:
many
of
the
“dis-
tinct”
words
may
be
vari-
ants
of
one
an-
other.
The
sec-

ond
is
cer-
tainly
part
of
the
story,
be-
cause
so
many
of
the
unique
spellings
dif-
fer
from
com-
mon
words
by
a
sin-
gle
let-
ter.
We
re-
turn
to
this
be-
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low.

ENTROPY

The
most
dis-
cussed
statis-
tic,
and
the
one
that
most
sharply
sep-
a-
rates
the
manuscript
from
or-
di-
nary
writ-
ing,
is
the
con-
di-
tional
en-
tropy

of
its
char-
ac-
ters:
how
much
the
next
let-
ter
is
in
doubt
once
the
cur-
rent
one
is
known.
William
Ben-
nett
com-
puted
it
in
1976
and
found
it
far
be-
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low
that
of
any
Eu-
ro-
pean
lan-
guage
he
tried
(Ben-
nett,
1976).
Bow-
ern
and
Lin-
de-
mann
re-
peated
the
com-
par-
i-
son
against
250
lan-
guages
and
found
it

be-
low
all
of
them
(Bow-
ern
and
Lin-
de-
mann,
2021;
Lin-
de-
mann
and
Bow-
ern,
2021).
Figure 9.1

shows
our
own
ver-
sion.
The
single-
character
en-
tropy
of
Voyn-
ich-
ese,
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3.88
bits,
is
close
to
that
of
the
ref-
er-
ences
(4.00
to
4.06):
the
sym-
bols
are
used
about
as
un-
evenly
as
let-
ters
are.
The
con-
di-
tional
en-
tropy
is

2.13
bits.
The
ref-
er-
ences
lie
be-
tween
3.11
and
3.42.
Treat-
ing
the
benches
and
gallows-
benches
as
sin-
gle
sym-
bols
raises
the
fig-
ure
to
2.26,
which
does
not
close
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the
gap.
In
plain
terms:
in
the
Latin
sam-
ple,
know-
ing
one
let-
ter
cuts
the
un-
cer-
tainty
about
the
next
by
about
0.7
bits;
in
Voyn-
ich-
ese,
by
1.75
bits.

The
next
let-
ter
is
far
more
pre-
dictable
than
in
any
nat-
u-
ral
lan-
guage
writ-
ten
plainly.
Chapter 6

showed
where
this
comes
from.
Most
sym-
bols
have
a
fixed
po-
si-
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tion
in
the
word,
so
that
once
one
knows
the
cur-
rent
sym-
bol
one
knows
roughly
where
in
the
word
one
is,
and
that
re-
stricts
what
can
come
next.
A
q
is

fol-
lowed
by
o;
an
i
by
i
or
n
or
r;
an
e
by
e,
d,
y
or
o.
The
low
en-
tropy
is
the
slot
struc-
ture
seen
from
a
dif-
fer-
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ent
an-
gle.
What

the
en-
tropy
rules
out
is
any
sim-
ple
letter-
for-
letter
sub-
sti-
tu-
tion
of
a
Eu-
ro-
pean
lan-
guage.
A
text
in
Latin
with
each
let-

ter
re-
placed
by
one
sym-
bol
has
Latin’s
con-
di-
tional
en-
tropy
ex-
actly,
3.3
bits,
not
2.1.
Bow-
ern
and
Lin-
de-
mann
tried
the
ob-
vi-
ous
manipulations—
removing
vow-

216
READ
ING
WITH
OUT
A
KEY



els,
ab-
bre-
vi-
at-
ing,
re-
plac-
ing
let-
ters
by
syllables—
and
found
that
none
of
them
brings
a
nat-
u-
ral
text
down
to
Voyn-
ich-
ese
lev-
els;
only
“sys-

tem-
atic
con-
fla-
tion
of
dis-
tinc-
tions,”
such
as
col-
laps-
ing
all
vow-
els
into
one
sym-
bol,
comes
close
(Bow-
ern
and
Lin-
de-
mann,
2021).
Con-
versely
a
ci-
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pher
that
re-
places
each
plain-
text
let-
ter
by
a
group
of
sym-
bols
with
in-
ter-
nal
struc-
ture,
a
ver-
bose
ci-
pher,
low-
ers
the
en-
tropy
nat-
u-
rally,

be-
cause
the
sym-
bols
within
a
group
are
pre-
dictable
from
each
other.
That
is
the
di-
rec-
tion
in
which
this
statis-
tic
points,
and
it
is
the
di-
rec-
tion
Greshko’s
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2025
ci-
pher
takes
(Greshko,
2025).

INDEX
OF
CO
IN
CI
DENCE

The
in-
dex
of
co-
in-
ci-
dence,
the
prob-
a-
bil-
ity
that
two
sym-
bols
cho-
sen
at
ran-

dom
from
a
text
are
the
same,
is
a
tool
of
the
crypt-
an-
a-
lyst,
used
to
dis-
tin-
guish
sim-
ple
sub-
sti-
tu-
tion
from
polyal-
pha-
betic
ci-
phers.
For
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Voyn-
ich-
ese
on
the
EVA
let-
ters
it
is
0.077;
for
the
ref-
er-
ences,
0.070
to
0.074.
The
fig-
ure
de-
pends
heav-
ily
on
the
translit-
er-
a-
tion
and
is

not
very
di-
ag-
nos-
tic
here,
ex-
cept
in
one
re-
spect:
it
is
nowhere
near
the
0.04
of
a
text
en-
ci-
phered
with
a
chang-
ing
al-
pha-
bet.
What-
ever
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the
sys-
tem
is,
it
is
con-
sis-
tent:
the
same
thing
is
writ-
ten
the
same
way
through-
out.

REPETITION

The
fea-
ture
of
the
text
that
most
struck
its
early

read-
ers,
and
that
re-
mains
the
hard-
est
to
ex-
plain,
is
how
of-
ten
it
re-
peats
it-
self.
Fig-
ure 9.2
quan-
ti-
fies
it.
In
the
run-
ning
text,
0.8
per
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cent
of
words
are
iden-
ti-
cal
to
the
word
im-
me-
di-
ately
be-
fore
them—
daiin
daiin,
chol
chol,
qo-
keedy
qo-
keedy.
In
the
ref-
er-
ence
texts
the
fig-
ure

is
be-
low
0.1
per
cent.
A
fur-
ther
3.3
per
cent
of
words
dif-
fer
from
the
pre-
vi-
ous
word
by
a
sin-
gle
let-
ter,
against
0.3
to
1.2
per
cent
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in
the
ref-
er-
ences.
Within
a
win-
dow
of
five
words,
16
per
cent
of
Voyn-
ich-
ese
words
have
a
near-
twin,
which
is
more
than
the
Latin
(4–
7
per
cent)

and
the
Ger-
man
and
Ital-
ian
(10–
14)
and
about
the
same
as
the
En-
glish
sam-
ple,
whose
repet-
i-
tive-
ness
is
the
King
James
Bible’s.
The

base-
line
mat-
ters.
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If
the
same
34,180
Voyn-
ich-
ese
words
are
shuf-
fled
into
ran-
dom
or-
der,
the
adjacent-
repeat
rate
falls
to
0.3
per
cent
and
the
near-
repeat
rate
to
1.7
per
cent.

So
the
rep-
e-
ti-
tion
is
not
merely
a
con-
se-
quence
of
a
small
vo-
cab-
u-
lary;
the
text
is
lo-
cally
far
more
repet-
i-
tive
than
its
own
words
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in
ran-
dom
or-
der.
Torsten
Timm
and
An-
dreas
Schin-
ner
built
a
the-
ory
of
the
manuscript
on
this
ob-
ser-
va-
tion:
they
pro-
pose
that
the
text
was
gen-
er-

ated
by
copy-
ing
and
slightly
mod-
i-
fy-
ing
words
al-
ready
on
the
page,
a
pro-
ce-
dure
they
call
auto-
copying,
which
re-
pro-
duces
the
near-
repeat
rate,
the
slot
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struc-
ture
and
the
line
ef-
fects
with-
out
any
un-
der-
ly-
ing
mes-
sage
(Timm
and
Schin-
ner,
2020).
Chap-
ter 16
weighs
that
pro-
posal.
The
ob-
ser-
va-
tion
it-
self

is
se-
cure.

LONG
RANGE
OR
DER

The
rep-
e-
ti-
tion
is
lo-
cal.
There
is
also
struc-
ture
at
long
range.
Mon-
te-
murro
and
Zanette
com-
puted,
for
each
word,
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how
much
in-
for-
ma-
tion
its
dis-
tri-
bu-
tion
across
the
text
carries—
whether
it
clus-
ters
in
some
parts
and
is
ab-
sent
from
oth-
ers,
as
the
key-
words
of

a
book
on
sev-
eral
sub-
jects
do—
and
found
that
the
manuscript’s
words
clus-
ter
in
this
way
to
about
the
de-
gree
that
words
in
real
books
do,
and
that
the
clus-
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ter-
ing
fol-
lows
the
pic-
to-
rial
sec-
tions
(Mon-
te-
murro
and
Zanette,
2013).
Our
con-
trolled
con-
trasts
in
chap-
ter 8
are
the
same
find-
ing
with
the
scribe
held
con-

stant.
Aman-
cio
and
col-
leagues,
us-
ing
net-
work
mea-
sures
of
word
co-
occurrence,
like-
wise
placed
the
manuscript
among
mean-
ing-
ful
texts
rather
than
among
the
shuf-
fled
ver-
sions
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they
used
as
con-
trols
(Aman-
cio
et al.,
2013).

THE
SUM

Set
side
by
side,
the
statis-
tics
de-
scribe
a
text
that
is
more
reg-
u-
lar
than
lan-
guage
at

the
level
of
the
sym-
bol
and
about
as
reg-
u-
lar
as
lan-
guage
at
the
level
of
the
word
and
the
sec-
tion,
with
a
layer
of
lo-
cal
rep-
e-
ti-
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tion
in
be-
tween
that
lan-
guage
does
not
have.
Any
ex-
pla-
na-
tion
has
to
pro-
duce
all
three.
Sim-
ple
sub-
sti-
tu-
tion
of
a
Eu-
ro-
pean
lan-
guage

fails
at
the
first.
Ran-
dom
gen-
er-
a-
tion
fails
at
the
third.
The
can-
di-
dates
that
sur-
vive
are
the
ones
in
which
the
sym-
bols
are
not
let-
ters:
a
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ver-
bose
or
ho-
mo-
phonic
ci-
pher,
a
sys-
tem
of
ab-
bre-
vi-
a-
tion,
a
syl-
labary
or
sim-
i-

lar
script
for
an
un-
known
tongue,
or
a
very
well-
designed
gen-
er-
a-
tor.
Those
are
the
sub-
ject
of
Part IV.
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Part
III

The
Pic-
tures

232



10
Plants

ABOUT
half
the

book
is
plants:
129
pages
in
the
ZL3b
count,
nearly
all
in
the
first

seven
quires,
with
a
scat-
ter-
ing
later
(Zand-
ber-
gen,
1996–
2026).
The
for-
mat
is
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as
reg-
u-
lar
as
a
field
guide.
One
plant
to
a
page,
drawn
large,
usu-
ally
with
root,
stem,
leaves
and
flower
all
shown;
a
block
of
text
above
the
plant
or
be-

side
it,
some-
times
con-
tin-
u-
ing
be-
low;
oc-
ca-
sion-
ally
two
plants,
and
oc-
ca-
sion-
ally
a
sec-
ond
block
of
text.
The
draw-
ing
was
made
first,
in
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ink,
and
the
text
was
fit-
ted
around
it,
which
is
the
or-
der
in
which
il-
lus-
trated
herbals
were
nor-
mally
made.
The
text
on
a
herbal
page
av-
er-
ages
84

words.
Some
pages
have
a
few
lines,
one
has
163
words,
and
a
hand-
ful
have
no
text
at
all.

THE
GENRE

The
il-
lus-
trated
herbal
is
one
of
the
old-

Plants
235



est
kinds
of
book
there
is,
and
by
the
fif-
teenth
cen-
tury
it
had
a
long
tra-
di-
tion
be-
hind
it,
de-
scend-
ing
through
Latin
trans-
la-
tions
of
Dioscorides
and

the
pseudo-
Apuleius
herbal
to
the
Trac-
ta-
tus
de
her-
bis
fam-
ily
of
the
four-
teenth
and
fif-
teenth
cen-
turies,
in
which
each
plant
has
its
pic-
ture
and
a
para-
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graph
of
prop-
er-
ties
and
uses
(Clemens,
2016).
Any-
one
who
has
looked
at
a
Trac-
ta-
tus
de
her-
bis
manuscript
recog-
nises
the
Voyn-
ich
herbal
pages
in-
stantly
as
the

same
kind
of
thing:
the
same
one-
plant-
per-
page
lay-
out,
the
same
em-
pha-
sis
on
the
root,
the
same
habit
of
draw-
ing
the
plant
as
a
di-
a-
gram
of

Plants
237



its
parts
rather
than
as
it
grows.
His-
to-
ri-
ans
of
botany
who
have
ex-
am-
ined
it
place
it
in
that
tra-
di-
tion
while
not-
ing
that
it
copies
no
known

ex-
em-
plar
(Clemens,
2016;
Zand-
ber-
gen,
1996–
2026).
That

last
point
is
the
dif-
fi-
culty.
In
most
herbals
the
pic-
tures
were
copied
from
ear-
lier
herbals,
and
a
plant
can

238
READ
ING
WITH
OUT
A
KEY



be
iden-
ti-
fied
by
trac-
ing
its
pic-
ture
back
through
the
copies
to
one
that
was
la-
belled.
The
Voyn-
ich
plants
have
mostly
re-
sisted
this.
A
few
look
like
real

plants—
there
is
a
plau-
si-
ble
wa-
ter
lily,
sev-
eral
that
could
be
mem-
bers
of
the
daisy
fam-
ily,
some-
thing
that
looks
like
a
viola—
and
one,
on
fo-
lio
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35v,
has
a
close
match
in
a
Paris
manuscript
of
the
Trac-
ta-
tus
de
her-
bis
(Bib-
lio-
thèque
na-
tionale,
lat.
6823,
fo-
lio
60r),
no-
ticed
by
sev-
eral
re-
searchers

(Zand-
ber-
gen,
1996–
2026).
Many
oth-
ers
com-
bine
the
root
of
one
plant
with
the
leaves
of
an-
other
and
the
flower
of
a
third,
or
have
roots
drawn
as
if
they
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were
an-
i-
mals
or
faces.
Theodore
Pe-
tersen
and
Ethel
Voyn-
ich,
in
the
1930s,
each
com-
piled
lists
of
ten-
ta-
tive
iden-
ti-
fi-
ca-
tions;
the
lists
agree
with
each

other
more
than
with
later
botanists,
and
with
re-
cent
am-
a-
teur
iden-
ti-
fi-
ca-
tions
in
some
cases,
but
no
list
has
won
gen-
eral
ac-
cep-
tance
(Zand-
ber-
gen,
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1996–
2026).
Two

cau-
tions
ap-
ply
to
all
such
at-
tempts.
The
first
is
the
paint.
As
chap-
ter 4
showed,
the
colours
were
at
least
partly
ap-
plied
af-
ter
the
pages
had

been
shuf-
fled,
by
some-
one
who
did
not
keep
in-
side
the
lines,
so
a
blue
flower
may
be
blue
be-
cause
the
painter
had
blue.
The
sec-
ond
is
that
the
iden-
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ti-
fi-
ca-
tion
of
a
plant
is
only
use-
ful
if
it
leads
some-
where:
if
the
la-
bel
or
the
text
be-
side
it
can
be
shown
to
con-
tain
the
plant’s

name
in
some
lan-
guage.
No
iden-
ti-
fi-
ca-
tion
has
yet
done
that.

THE
SUN
FLOWER

The
best-
known
iden-
ti-
fi-
ca-
tion
is
the
worst.
In
1944
the
botanist
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Hugh
O’Neill
pub-
lished
a
note
iden-
ti-
fy-
ing
the
plant
on
fo-
lio
93r
as
a
sun-
flower
and
an-
other
as
a
cap-
sicum
pep-
per,
both
Amer-
i-
can
plants,

and
con-
cluded
that
the
manuscript
must
post-
date
1493
(O’Neill,
1944).
The
claim
was
widely
re-
peated
for
sixty
years.
The
ra-
dio-
car-
bon
date
of
1404–
1438
ends
it:
what-
ever
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the
plant
on
fo-
lio
93r
is,
it
was
drawn
be-
fore
Colum-
bus
sailed.
The
episode
is
in-
struc-
tive,
be-
cause
O’Neill
was
a
com-
pe-
tent
botanist
and
his
sun-
flower

looks,
to
a
mod-
ern
eye,
like
a
sun-
flower.
The
draw-
ings
are
sug-
ges-
tive
enough
to
sup-
port
al-
most
any
iden-
ti-
fi-
ca-
tion,
and
that
is
ex-
actly
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why
iden-
ti-
fi-
ca-
tions
with-
out
in-
de-
pen-
dent
sup-
port
do
not
count.

LABELS
AND
TEXT

Unlike
the
phar-
ma-
ceu-
ti-
cal
pages,
the
herbal
pages
carry
al-

most
no
la-
bels:
five
words
in
the
whole
sec-
tion,
on
three
pages.
What-
ever
names
the
plants
have
are
in
the
para-
graphs,
not
be-
side
the
draw-
ings.
The
para-
graphs
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them-
selves
are
the
longest
and
most
reg-
u-
lar
text
in
the
book:
247
of
the
736
para-
graphs
are
here,
and
the
paragraph-
opening
gal-
lows
rule
of
chap-
ter 7
is
at

its
strongest.
In
Cur-
rier’s
A
pages
the
vo-
cab-
u-
lary
is
dom-
i-
nated
by
daiin,
chol,
chor,
shol,
cthy;
the
thirty-
two
B
pages
mixed
among
them
use
chedy,
shedy,
qokedy,
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as
the
bathing
sec-
tion
does.
If

the
text
de-
scribes
the
plants,
the
de-
scrip-
tions
should
have
some-
thing
in
com-
mon
with
one
an-
other,
and
with
no
other
sec-
tion.

Mon-
te-
murro
and
Zanette’s
anal-
y-
sis
found
ex-
actly
this:
the
herbal
sec-
tion
has
its
own
char-
ac-
ter-
is-
tic
vo-
cab-
u-
lary,
and
the
words
that
char-
ac-
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terise
it
are
among
the
strongest
key-
words
in
the
manuscript
(Mon-
te-
murro
and
Zanette,
2013).
Our
con-
trast
in
chap-
ter 8
con-
firmed
that
Scribe
1’s
herbal
pages
dif-
fer
in
vo-

cab-
u-
lary
from
his
phar-
ma-
ceu-
ti-
cal
pages.
That
is
what
a
herbal
text
would
do.
It
is
also
what
a
well-
made
im-
i-
ta-
tion
of
a
herbal
text
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would
do,
if
its
maker
var-
ied
the
vo-
cab-
u-
lary
sec-
tion
by
sec-
tion,
and
we
do
not
know
which
we
are
look-
ing
at.

ORDERING

A
real
herbal

is
usu-
ally
or-
dered:
al-
pha-
bet-
i-
cally
by
plant
name,
by
the
part
of
the
body
treated,
by
the
plant’s
qual-
i-
ties,
or
fol-
low-
ing
an
older
model’s
or-
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der.
Or-
der
would
give
a
way
in;
if
the
herbal
were
al-
pha-
bet-
i-
cal,
the
first
words
or
la-
bels
of
suc-
ces-
sive
pages
would
be-
gin
with
the
same

let-
ters
in
se-
quence.
No
such
se-
quence
is
vis-
i-
ble
in
the
first
words
of
the
herbal
para-
graphs,
which
be-
gin
with
the
paragraph-
initial
gal-
lows
words,
nor
in

Plants
251



the
pat-
tern
of
vo-
cab-
u-
lary
across
pages.
Given
that
the
sheets
are
out
of
or-
der,
this
is
less
in-
for-
ma-
tive
than

it
would
oth-
er-
wise
be,
and
is
one
more
rea-
son
to
hope
that
the
orig-
i-
nal
se-
quence
can
be
re-
cov-
ered.
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f. 2r.

A

typ-

i-

cal

herbal

page:

a

sin-

gle

plant

drawn

with

root,

stem,

leaves

and

flow-

ers,

and

a

block

of

text

above.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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f. 35v:

the

plant

with

the

clos-

est

known

match

in

an-

other

herbal,

Paris

BnF

lat.

6823,

fol.

60r.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.

f. 41v:

one

of

the

thirty-

two

herbal

pages

in

Cur-

rier’s

lan-

guage

B,

writ-

ten

by

Scribe

5.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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11
Stars
and
the
Zo-
diac

QUIRES
9
to

12
are
the
strangest
part

of
the
book
to
han-
dle.
Three
of
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the
four
are
sin-
gle
large
sheets
folded
two,
three
or
four
times,
so
that
open-
ing
them
turns
the
small
book
into
a
broad-
sheet;
one
quire
is
a
sin-
gle
or-
di-

nary
bi-
folium.
All
of
it
is
by
one
scribe,
Davis’s
Scribe
4,
who
wrote
noth-
ing
else,
and
al-
most
none
of
it
is
para-
graph
text:
of
the
2,168
words
in
these

Stars
and
the
Zo-
diac
257



quires,
276
are
in
para-
graphs,
the
rest
in
la-
bels
and
in
rings
of
text
run-
ning
around
cir-
cles.
Cur-
rier
did
not
as-
sign
these
pages
to
ei-
ther
of
his

lan-
guages.

THE
AS
TRO
NOM
I
CAL
SHEETS

Quire
9
is
one
sheet
with
six
pan-
els,
fo-
lios
67
and
68.
On
them
are
cir-
cu-
lar
di-
a-
grams
with
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a
sun
or
moon
face
at
the
cen-
tre,
rings
of
text,
and
scat-
tered
stars,
each
star
with
a
la-
bel.
One
panel,
fo-
lio
68r3,
shows
a
clus-
ter
of
seven
stars

with
a
la-
bel,
which
has
been
read
since
the
1920s
as
the
Pleiades,
the
one
as-
ter-
ism
in
the
sky
that
a
me-
dieval
reader
would
draw
as
seven
dots
in
a
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bunch;
next
to
it,
a
cres-
cent
moon.
The
iden-
ti-
fi-
ca-
tion
is
plau-
si-
ble
and
un-
prov-
able.
An-
other
panel,
fo-
lio
68v3,
has
a
cir-
cle
di-
vided

into
one
half
and
two
quar-
ters,
the
T-
O
pat-
tern
that
me-
dieval
car-
tog-
ra-
phy
used
to
show
the
three
con-
ti-
nents
(Zand-
ber-
gen,
1996–
2026).
Quire
10,
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fo-
lios
69
and
70,
holds
fur-
ther
cir-
cu-
lar
di-
a-
grams
of
the
same
fam-
ily,
with
ra-
di-
at-
ing
text
and
stars.
Nothing

in
these
di-
a-
grams
has

been
matched
to
a
known
as-
tro-
nom-
i-
cal
ta-
ble
or
fig-
ure.
There
are
no
recog-
nis-
able
con-
stel-
la-
tion
out-
lines,
no
co-
or-
di-
nates,
no
plan-

Stars
and
the
Zo-
diac
261



ets.
The
star
la-
bels,
86
words,
are
nearly
all
unique,
which
is
what
star
names
would
be;
but
dchol,
the
one
that
re-
curs,
is
also
an
or-
di-
nary
herbal
word,
and

more
than
half
of
the
star
la-
bels
oc-
cur
in
the
run-
ning
text.

THE
ZO
DIAC

The
zo-
diac
oc-
cu-
pies
the
rest
of
quire
10
and
quires
11
and
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12:
twelve
pan-
els,
fo-
lios
70v2
to
73v.
Each
is
a
wheel.
At
the
cen-
tre
is
an
em-
blem:
two
fishes,
a
ram,
a
bull,
a
pair
of
stand-
ing
fig-
ures,

a
crayfish-
like
crea-
ture,
a
lion,
a
woman,
a
bal-
ance,
a
crea-
ture
usu-
ally
taken
for
a
scor-
pion,
an
archer
with
a
cross-
bow.
Around
the
em-
blem
run
two
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or
three
rings
of
small
fe-
male
fig-
ures,
most
of
them
in
tubs,
each
hold-
ing
a
star
on
a
string,
and
be-
side
each
fig-
ure
a
la-
bel.
The
rings
are

in-
ter-
rupted
by
bands
of
cir-
cu-
lar
text.
The

se-
quence
has
three
pe-
cu-
liar-
i-
ties,
all
noted
by
Zand-
ber-
gen
(Zand-
ber-
gen,
1996–
2026).
It
be-
gins
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with
Pisces
rather
than
Aries,
which
is
al-
most
un-
known
in
me-
dieval
zo-
di-
acs.
Aries
and
Tau-
rus
each
ap-
pear
twice,
on
two
pan-
els
with
fif-
teen
fig-
ures

each,
one
with
the
an-
i-
mal
drawn
dark
and
one
light,
so
that
the
two
halves
to-
gether
make
thirty;
ev-
ery
other
sign
has
its
thirty
fig-
ures
on
one
panel
(Pisces
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has
twenty-
nine).
And
Capri-
corn
and
Aquar-
ius
are
miss-
ing,
to-
gether
with
fo-
lio
74,
which
is
ex-
actly
where
they
would
have
been.
Thirty

fig-
ures
to
a
sign
is

the
num-
ber
of
de-
grees
in
a
sign,
and
the
ob-
vi-
ous
read-
ing,
which
Zand-
ber-
gen
and
most
oth-
ers
ac-
cept,
is
that
each
fig-
ure
stands
for
one
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de-
gree
(Zand-
ber-
gen,
1996–
2026).
Me-
dieval
as-
trol-
ogy
had
a
lit-
er-
a-
ture
of
the
de-
grees,
the
paranatel-
lonta,
in
which
each
de-
gree
of
each
sign
has

its
own
im-
age
and
mean-
ing,
de-
scend-
ing
from
Hel-
lenis-
tic
sources
through
Ara-
bic
in-
ter-
me-
di-
aries
to
Latin
manuscripts
of
the
kind
that
cir-
cu-
lated
in
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the
fif-
teenth
cen-
tury.
The
Voyn-
ich
wheels
do
not
re-
sem-
ble
any
sur-
viv-
ing
degree-
image
se-
ries
closely,
and
the
fig-
ures
are
nearly
in-
ter-
change-
able;
what

varies
from
fig-
ure
to
fig-
ure
is
the
la-
bel.

THE
MONTH
NAMES

Here,
and
only
here,
the
manuscript
con-
tains
writ-
ing
that
can
be
read.
In
the
cen-
tre
of
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each
zo-
diac
panel,
be-
side
the
em-
blem,
some-
one
has
writ-
ten
the
name
of
a
month
in
Latin
let-
ters:
March
be-
side
the
fishes,
April
be-
side
both
rams,
May

be-
side
both
bulls,
and
so
on
to
De-
cem-
ber
be-
side
the
archer.
The
hand
is
not
that
of
the
text;
the
ink
and
the
let-
ter
forms
are
later,
and
the
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forms
are
those
of
a
Ro-
mance
ver-
nac-
u-
lar.
The
pre-
cise
di-
alect
has
been
ar-
gued
over
since
the
1990s—
French,
Oc-
c-
i-
tan,
and
north-
ern
Ital-
ian

forms
have
all
been
pro-
posed,
and
some
of
the
spellings
are
unusual—
and
Zand-
ber-
gen
de-
scribes
them
sim-
ply
as
“a
ver-
sion
of
French”
(Zand-
ber-
gen,
1996–
2026).
The
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as-
so-
ci-
a-
tion
of
Pisces
with
March,
Aries
with
April
and
so
on
is
the
or-
di-
nary
me-
dieval
one,
in
which
a
sign
is
named
for
the
month
in
which

the
sun
en-
ters
it.
What

the
month
names
tell
us
is
lim-
ited
but
real.
Some-
one
who
could
read
the
Latin
al-
pha-
bet
and
spoke
a
Ro-
mance
lan-
guage
had

Stars
and
the
Zo-
diac
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the
book,
un-
der-
stood
the
em-
blems
well
enough
to
as-
sign
months
to
them,
and
did
not
add
any-
thing
else:
no
plant
names
in
the
herbal,
no
ti-
tle,
no
gloss

on
a
sin-
gle
Voyn-
ich-
ese
word.
They
are
the
ear-
li-
est
read-
ers
we
know
of,
and
they
could
not
read
it
ei-
ther.

THE
LA
BELS

The
345
zo-
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diac
la-
bels
are
the
largest
set
of
la-
bels
in
the
book
and
the
most
tempt-
ing,
be-
cause
they
stand
be-
side
fig-
ures
that
al-
most
cer-
tainly
rep-
re-
sent

some-
thing
spe-
cific:
a
de-
gree,
or
a
star,
or
a
day.
If
they
were
names,
in
what-
ever
sys-
tem
the
text
uses,
a
de-
ci-
pherer
would
have
281
dis-
tinct

Stars
and
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names
with
known
ref-
er-
ents.
The

dis-
tri-
bu-
tion
ar-
gues
against
the
sim-
plest
ver-
sion
of
this.
Thirty-
seven
of
the
281
dis-
tinct
la-
bels
oc-
cur
on
more

than
one
zo-
diac
panel:
oky,
ar,
otaly,
otal
and
okeey
each
ap-
pear
on
four
dif-
fer-
ent
signs.
Names
of
de-
grees
would
not
re-
peat
across
signs;
names
of
stars
would
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not
ei-
ther.
And
the
la-
bels
are
made
of
the
or-
di-
nary
vo-
cab-
u-
lary
of
the
run-
ning
text—
over
half
oc-
cur
there
as
words—
rather
than
look-
ing

like
a
sep-
a-
rate
ono-
mas-
tic
stock.
What-
ever
they
are,
they
are
not
thirty
unique
proper
names
per
sign.
They
might
be
at-
tributes
of
the
fig-
ures,
or
ab-
bre-
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vi-
ated
phrases,
or
some-
thing
else;
the
ev-
i-
dence
does
not
say.

COMPARANDA

The
em-
blems
them-
selves
have
been
com-
pared
with
zo-
diac
cy-
cles
in
hun-
dreds

of
other
manuscripts.
The
clos-
est
re-
sem-
blances,
in
the
cross-
bow
of
Sagit-
tar-
ius,
the
odd
Scor-
pio,
and
the
dress
and
head-
gear
of
the
hu-
man
fig-
ures,
are
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with
manuscripts
from
south-
ern
Ger-
many
of
about
1400
to
1500
(Zand-
ber-
gen,
1996–
2026).
This
agrees
with
the
ra-
dio-
car-
bon
date
and
with
the
one
other
dat-
able
fea-

ture
of
the
draw-
ings.
It
does
not
iden-
tify
a
source;
no
known
zo-
diac
has
the
Voyn-
ich
ar-
range-
ment
of
tubs
and
rings,
and
a
full
cy-
cle
be-
gin-
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ning
with
Pisces
has
no

known
par-
al-
lel.
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f. 70v2,

Pisces:

the

first

sign

of

the

cy-

cle,

with

twenty-

nine

fig-

ures

in

two

rings

and

the

month

name

writ-

ten

be-

side

the

fishes

in

a

later

hand.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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f. 70v1,

the

first

of

the

two

Aries

pan-

els,

with

fif-

teen

fig-

ures.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.

f. 73v,

Sagit-

tar-

ius

with

a

cross-

bow,

the

fea-

ture

most

of-

ten

cited

for

a

south-

ern

Ger-

man

ori-

gin.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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f. 68r,

the

as-

tro-

nom-

i-

cal

fold-

out:

rings

of

stars

with

la-

bels,

a

sun

and

a

moon,

and

at

the

right

the

clus-

ter

of

seven

stars

of-

ten

taken

for
Stars
and
the
Zo-
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283



the

Pleiades.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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12
The
Bathers

QUIRE
13
is

the
most
co-
her-
ent
gath-
er-
ing
in
the
book.
Twenty

pages,
fo-
lios
75
to
84;
one
scribe,
Davis’s
Scribe
2;
one
lan-
guage,
the
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most
ex-
treme
form
of
Cur-
rier’s
B;
one
sub-
ject.
The
sub-
ject
is
women
in
wa-
ter.
Page
af-
ter
page
shows
small,
plump,
mostly
naked
fe-
male
fig-
ures
stand-
ing

in
green
pools,
sit-
ting
in
tubs,
ly-
ing
in
chan-
nels,
hold-
ing
on
to
pipes.
The
pools
are
con-
nected
by
tubes
and
con-
duits
that
run
be-
tween
para-
graphs
of
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text,
so
that
the
whole
quire
reads
as
a
plumb-
ing
di-
a-
gram
with
peo-
ple
in
it.
There
are
more
than
two
hun-
dred
fig-
ures
here,
and
over
five
hun-
dred

in
the
book
as
a
whole
(Zand-
ber-
gen,
1996–
2026).
The
sec-
tion
has
been
called
bi-
o-
log-
i-
cal,
bal-
ne-
o-
log-
i-
cal,
anatom-
i-
cal
and
gy-
nae-
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co-
log-
i-
cal
by
dif-
fer-
ent
writ-
ers;
we
call
it
the
bathing
sec-
tion,
be-
cause
that
is
what
the
pic-
tures
show,
and
leave
what
it
is
about
open.

WHAT
IS
DRAWN

The
fig-
ures
are
of
a
sin-
gle
type,
the
same
type
that
holds
the
stars
in
the
zo-
diac
wheels:
round-
bodied,
round-
faced,
with
loose
hair
or
a
head-
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dress,
and
a
stylised
pos-
ture.
A
few
hold
ob-
jects,
among
them
rings
and
what
may
be
flow-
ers.
The
wa-
ter
is
drawn
in
green
and
blue,
some-
times
with
wavy
lines

for
flow.
The
ves-
sels
range
from
plain
basins
to
elab-
o-
rate
struc-
tures
with
crenel-
lated
rims
and
arches,
and
the
pipes
in-
clude
spouts,
fun-
nels
and
what
look
like
valves

The
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or
taps.
On
fo-
lio
77r
fig-
ures
stand
be-
neath
a
band
of
coloured
arcs
across
the
top
of
the
page
and
down
its
left
mar-
gin,
each
at-
tached
to
a
pipe;

on
fo-
lio
78r
two
pools,
one
above
the
other,
are
fed
from
a
struc-
ture
at
the
head
of
the
page;
on
fo-
lio
84r
a
pool
at
the
top
is
roofed
with
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a
row
of
fig-
ures
and
tubs,
like
a
gallery.
Whether

the
pipes
are
pipes
is
a
fair
ques-
tion.
The
draw-
ings
have
been
read
as
hy-
draulic
en-
gi-
neer-
ing,
as

the
ves-
sels
of
the
body
with
the
fig-
ures
as
hu-
mours
or
spir-
its,
as
al-
chem-
i-
cal
ap-
pa-
ra-
tus,
and
as
the
plumb-
ing
of
a
bath-
house.
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Zand-
ber-
gen
notes
the
re-
sem-
blance
of
some
of
the
ob-
jects
to
those
in
il-
lus-
trated
copies
of
the
De
bal-
neis
Pute-
ola-
nis,
a
thirteenth-
century
poem
on

the
heal-
ing
baths
near
Naples
whose
manuscripts
show
bathers
in
pools
and
the
equip-
ment
of
the
bath
(Zand-
ber-
gen,
1996–
2026).
Bathing
as
medicine—
balneotherapy—
was
an
es-
tab-
lished
branch
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of
me-
dieval
prac-
tice,
and
a
trea-
tise
on
the
baths
with
pic-
tures
of
bathers
would
not
be
out
of
place
be-
side
a
herbal
and
a
phar-
macy.
Be-
yond
that

re-
sem-
blance
of
genre,
no
spe-
cific
source
has
been
found.

THE
TEXT

The
bathing
sec-
tion
con-
tains
6,192
words
of
run-
ning
text
in
86
para-
graphs,
more
text

The
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per
page
than
any
other
il-
lus-
trated
sec-
tion,
and
it
is
where
the
B
vo-
cab-
u-
lary
is
at
its
purest.
qokain,
qol,
qo-
keedy,
shedy,
qokal,
shey,
qo-
keey
and

qoky
are
all
far
com-
moner
here
than
any-
where
else;
daiin,
chol
and
chor
nearly
van-
ish.
The
pre-
fix
qo-

is
at
its
most
fre-
quent.
Chap-
ter 8
showed
that
these
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dif-
fer-
ences
hold
even
against
the
same
scribe’s
herbal
pages:
what-
ever
Scribe
2
was
writ-
ing
here,
he
wrote
it
dif-
fer-
ently
from
what
he
wrote
be-
side
the
plants.
The

64
la-
bels
be-
side
fig-
ures
and
55
be-
side
tubes
and
ves-
sels
fol-
low
the
gen-
eral
rule
for
la-
bels:
rarely
q-
initial,
mostly
o-
initial,
and
drawn
from
the
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or-
di-
nary
vo-
cab-
u-
lary,
of
which
four
fifths
of
the
fig-
ure
la-
bels
are
mem-
bers.
ot-
edy,
otol,
dal
and
daldy
each
la-
bel
more
than
one
fig-
ure.

FOLIO
78
AND
FO
LIO
81

The
sec-
tion
con-
tains
the
sin-
gle
most
use-
ful
piece
of
ev-
i-
dence
about
the
book’s
or-
der,
de-
scribed
in
chap-
ter 4:
a
stream
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of
wa-
ter
drawn
from
a
ves-
sel
at
the
right
edge
of
fo-
lio
78v
con-
tin-
ues
from
the
left
edge
of
fo-
lio
81r.
The
two
pages
be-
long
to
one

sheet
and
were
drawn
as
one
open-
ing.
An-
other
sheet,
fo-
lios
79
and
80,
is
now
bound
in-
side
them,
so
that
the
pic-
ture
is
bro-
ken.
The
sheet
78/81
was
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orig-
i-
nally
the
in-
ner-
most
of
its
gath-
er-
ing
(Davis,
2025;
Zand-
ber-
gen,
1996–
2026).
This
is
also
the
clear-
est
case
where
the
text
might
one
day
help:
if

the
para-
graphs
on
78v
and
81r
are
con-
tin-
u-
ous,
a
re-
con-
struc-
tion
that
joins
them
should
show
it,
and
Lay-
field
and
Davis’s
sim-
i-
lar-
ity
mea-
sure
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is
one
way
to
look.

WHAT
CAN
BE
SAID

Three
things.
The
sec-
tion
is
a
planned
unit:
one
sheet-
maker,
one
scribe,
one
vo-
cab-
u-
lary,
one
iconog-
ra-
phy,
drawn

and
writ-
ten
to-
gether.
It
is
the
part
of
the
book
whose
text
be-
haves
least
like
the
herbal
text,
which
is
some
ev-
i-
dence
that
the
text
fol-
lows
the
pic-
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tures,
that
is,
that
it
is
about
some-
thing.
And
it
be-
longs
to
a
recog-
nis-
able
me-
dieval
genre,
the
il-
lus-
trated
trea-
tise
on
bathing
and
the
body,
with-
out

be-
ing
a
copy
of
any
known
ex-
am-
ple.
The
rest—
what
the
women
are
do-
ing,
what
the
wa-
ter
is,
why
the
pipes—
is
not
some-
thing
the
manuscript
tells
us,
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and
we
do
not

tell
the
reader.
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f. 77r.

Fig-

ures

along

the

top

and

left

mar-

gins,

each

with

a

pipe;

para-

graphs

of

language-

B

text

be-

tween.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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f. 78r.

Two

pools,

fed

from

the

struc-

ture

at

the

top

of

the

page.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.

f. 84r.

The

last

page

of

the

sec-

tion:

a

pool

roofed

by

a

gallery

of

fig-

ures.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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13
The
Rosettes

QUIRE
14
is

a
sin-
gle
sheet
of
parch-
ment
about
45
cen-
time-
tres

square,
folded
in
six,
and
it
is
the
only
part
of
the
manuscript
that
is
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fa-
mous
as
a
pic-
ture.
Un-
folded,
one
side
shows
nine
large
cir-
cles
ar-
ranged
three
by
three,
each
filled
with
a
dif-
fer-
ent
pattern—
rays,
scales,
stars,
tubes,
a
ring

of
tiny
figures—
and
joined
to
its
neigh-
bours
by
cause-
ways,
pipes
and
scrolls.
The
other
side
car-
ries
smaller
cir-
cu-
lar
di-
a-
grams
and
three
pan-
els
of
plain
text.
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The
text
is
Cur-
rier
B
by
Davis’s
Scribe
2,
the
scribe
of
the
bathing
sec-
tion,
which
is
one
rea-
son
to
think
the
sheet
was
bound
near
where
it
be-
longs
(Davis,

2020).

WHAT
IS
DRAWN

Each
of
the
nine
cir-
cles
is
dif-
fer-
ent.
The
cen-
tral
one
has
a
ring
of
small
tow-
ers
or
pavil-
ions
and
a
ring
of
small
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fig-
ures
around
a
pat-
terned
core.
Two
cir-
cles,
at
op-
po-
site
edges,
have
a
star-
burst
of
blue
rays.
One
is
filled
with
a
field
of
stars.
One
has,
at
its

edge,
a
group
of
build-
ings
with
walls
and
tow-
ers
whose
bat-
tle-
ments
end
in
the
forked
mer-
lons
that
are
char-
ac-
ter-
is-
tic
of
north-
ern
Ital-
ian
and
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Alpine
for-
ti-
fi-
ca-
tion
in
the
late
Mid-
dle
Ages—
the
de-
tail
most
of-
ten
cited
in
ar-
gu-
ments
for
an
Ital-
ian
or
South
Ty-
rolean
ori-
gin
(Zand-

ber-
gen,
1996–
2026).
In
one
cor-
ner
of
the
sheet,
out-
side
the
cir-
cles,
is
a
small
cir-
cle
di-
vided
into
a
half
and
two
quar-
ters,
the
T-
O
schema
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of
the
me-
dieval
world
map,
which
also
oc-
curs
on
fo-
lio
68v
(Zand-
ber-
gen,
1996–
2026).
Around
and
be-
tween
the
cir-
cles
runs
text:
la-
bels,
rings
of
writ-
ing

along
the
rims,
and
words
along
the
con-
nect-
ing
paths.
The

sheet
has
been
read
as
a
map,
a
cos-
mo-
log-
i-
cal
di-
a-
gram,
a
plan
of
a
city
or

310
READ
ING
WITH
OUT
A
KEY



a
set
of
cities,
an
itinerary,
and
a
scheme
of
the
el-
e-
ments.
Most
read-
ings
no-
tice
the
same
things:
that
the
cir-
cles
are
con-
nected
in
a
way
that
im-

plies
move-
ment
or
re-
la-
tion
be-
tween
them;
that
the
cen-
tral
cir-
cle
is
the
largest
and
most
elab-
o-
rate;
that
the
cas-
tle
makes
one
cir-
cle
look
like
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a
place;
that
the
stars
and
rays
make
oth-
ers
look
like
sky.
None
of
these
read-
ings
has
been
shown
to
be
more
than
a
re-
sem-
blance.

ORIENTATION

Even
which

way
up
the
sheet
goes
is
un-
cer-
tain.
The
folds
were
re-
sewn
at
least
once,
the
sheet
was
fo-
li-
ated
folded,
and
the
cir-
cles
are
drawn
to
be
looked
at
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from
more
than
one
di-
rec-
tion,
with
text
that
runs
around
rims
in
both
senses.
We
re-
pro-
duce
the
sheet
in
the
ori-
en-
ta-
tion
of
Yale’s
pho-
to-
graph,
which

is
one
of
the
pos-
si-
bil-
i-
ties,
and
de-
scribe
po-
si-
tions
on
it
with-
out
as-
sum-
ing
that
ori-
en-
ta-
tion
is
orig-
i-
nal.
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THE
TEXT

The
rosettes
sheet
holds
1,678
words
in
the
ZL3b
count,
of
which
655
are
in
para-
graphs,
on
three
pan-
els
of
the
re-
verse,
and
the
rest
in
rings
and

la-
bels.
The
para-
graph
text
is
B
of
the
bathing-
section
kind.
Of
all
the
parts
of
the
book,
this
is
the
one
where
the
words
most
ob-
vi-
ously
stand
in
re-
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la-
tion
to
spe-
cific
drawn
things—
a
word
be-
side
a
tower,
a
ring
of
words
around
a
circle—
and
the
one
where
that
re-

la-
tion
is
least
un-
der-
stood.
It
is,
with
the
zo-
diac
la-
bels,
the
place
a
de-
ci-
pher-
ment
would
be
tested
first.
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f. 85v–

f. 86r,

the

rosettes

sheet

un-

folded,

in

the

ori-

en-

ta-

tion

of

Yale’s

pho-

to-

graph.

Nine

cir-

cles

joined

by

cause-

ways;

a

walled

town

with

forked

bat-

tle-

ments

at
The
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the

lower

right;

a

small

T

O

cir-

cle

at

the

lower

left.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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14
Jars
and
Roots

THE
phar-
ma-

ceu-
ti-
cal
pages
are
the
part
of
the
book

that
looks
most
like
a
work-
ing
doc-
u-
ment.
There
are
six-
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teen
of
them
in
the
ZL3b
clas-
si-
fi-
ca-
tion,
on
fold-
out
leaves
in
quires
15
and
19,
fo-
lios
88,
89,
99,
100,
101
and
102.
Each
shows
rows
of
small

draw-
ings
of
plant
parts—
roots
mostly,
with
some
leaves
and
the
oc-
ca-
sional
whole
plant—
laid
out
across
the
page
like
spec-
i-
mens
on
a
bench,
with
a
short
la-
bel
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be-
side
each.
At
the
left
end
of
each
row
stands
a
drawn
con-
tainer:
a
cylin-
dri-
cal
ves-
sel
with
a
lid,
a
tall
jar
with
a
foot,
a
jar
with
bands

and
or-
na-
ment.
Be-
tween
the
rows
run
short
para-
graphs
of
text.
The
whole
sec-
tion
is
in
Cur-
rier’s
lan-
guage
A,
by
Scribe
1,
the
scribe
of
the
herbal
A
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pages
(Davis,
2020).

THE
LAY
OUT

The
pages
are
or-
gan-
ised
as
a
ta-
ble.
Read-
ing
across,
a
row
is
a
con-
tainer
fol-
lowed
by
a
se-
ries
of
plant

parts;
read-
ing
down,
the
con-
tain-
ers
form
a
col-
umn
at
the
mar-
gin.
The
nat-
u-
ral
in-
fer-
ence,
made
by
ev-
ery-
one
since
New-
bold,
is
that
each
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row
lists
the
in-
gre-
di-
ents
of
some-
thing
kept
in
the
con-
tainer,
or
the
prepa-
ra-
tions
made
from
the
plants
in
that
row,
and
that
the
para-
graphs
be-
tween

rows
de-
scribe
them.
The
draw-
ings
of
plant
parts
are
small
and
schematic
but
not
care-
less:
roots
are
drawn
with
their
branch-
ing,
leaves
with
their
lobes,
and
some
can
be
matched
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by
eye
to
plants
drawn
large
in
the
herbal
sec-
tion,
though
no
sys-
tem-
atic
con-
cor-
dance
has
been
es-
tab-
lished.
The

con-
tain-
ers
are
the
most
puz-
zling
ob-

jects
in
the
book.
Some
have
been
com-
pared
to
apothe-
cary
jars,
some
to
reli-
quar-
ies,
some
to
the
ves-
sels
of
a
dis-
tiller.
They
do
not
closely
re-
sem-
ble
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sur-
viv-
ing
phar-
macy
jars
of
the
pe-
riod,
which
were
plain
earth-
en-
ware;
they
are
more
or-
nate,
with
tiers
and
knobs,
and
one
or
two
look
like
pieces
of
met-

al-
work.
They
might
be
drawn
from
life,
from
imag-
i-
na-
tion,
or
from
a
con-
ven-
tion
we
do
not
know.

THE
LA
BELS

This
is
the
sec-
tion
where
la-
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bels
mat-
ter
most,
be-
cause
there
are
many
and
they
are
at-
tached
to
small,
dis-
tinct
ob-
jects.
The
ZL3b
translit-
er-
a-
tion
records
202
words
la-
belling
plant
parts
and

36
la-
belling
con-
tain-
ers.
The
plant-
part
la-
bels
be-
have
like
other
la-
bels:
only
one
in
two
hun-
dred
be-
gins
with
q,
half
be-
gin
with
o,
and
half
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of
the
dis-
tinct
la-
bels
also
oc-
cur
as
words
in
the
run-
ning
text.
okol,
otoldy,
otoky,
otaly,
okaiin
and
oky
each
la-
bel
more
than
one
plant
part,
and
otaly
and

oky
also
la-
bel
fig-
ures
in
the
zo-
diac.
The

con-
tainer
la-
bels
are
dif-
fer-
ent.
There
are
36
of
them,
ev-
ery
one
unique,
with
an
av-
er-
age
length
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of
seven
let-
ters
against
the
five
of
or-
di-
nary
words,
and
only
three
of
the
36
oc-
cur
any-
where
in
the
run-
ning
text.
What-
ever
the
con-
tain-
ers
are,

their
la-
bels
are
made
of
the
same
let-
ters
in
the
same
slots,
but
they
are
longer
and
rarer
than
any-
thing
else
in
the
book:
otorchety,
ofysky-
dal,
daram-
dal.
If
any
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class
of
word
in
the
manuscript
is
a
set
of
names,
this
is
the
best
can-
di-
date.

WHAT
CAN
BE
READ
OFF
THE
PAGE

Without
read-
ing
a
word,
the
sec-
tion

tells
us
some
things.
It
is
a
ref-
er-
ence
list,
not
a
nar-
ra-
tive:
its
unit
is
the
row.
It
re-
lates
plants
to
con-
tain-
ers,
and
so
pre-
sum-
ably
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to
prepa-
ra-
tions,
in
the
man-
ner
of
a
phar-
ma-
copoeia
or
a
recipe
col-
lec-
tion.
Its
plants
are,
by
the
draw-
ings,
mostly
roots,
which
is
where
the
ac-
tive

sub-
stances
of
most
me-
dieval
sim-
ples
were
held
to
re-
side.
And
it
was
writ-
ten
by
the
same
scribe
as
the
herbal,
in
the
same
lan-
guage,
which
sug-
gests
that
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herbal
and
phar-
macy
were
con-
ceived
to-
gether,
as
they
are
in
the
med-
i-
cal
com-
pen-
dia
of
the
pe-
riod,
where
a
Trac-
ta-
tus
de
her-
bis
is
fol-

lowed
by
an
An-
ti-
do-
tar-
ium.
Zandbergen

has
ob-
served
that
the
two
bi-
fo-
lia
in
quire
19
and
the
one
in
quire
15
be-
long
to-
gether,
and
that
on
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the
style
of
the
con-
tain-
ers
the
quire-
19
leaves
should
come
first
(Zand-
ber-
gen,
1996–
2026).

The
sec-
tion
is
there-
fore
one
more
case
of
a
planned
se-
quence
bro-
ken
by
the
binder.
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f. 88v–

f. 89r:

rows

of

plant

parts,

each

with

a

la-

bel,

and

a

col-

umn

of

con-

tain-

ers

at

the

left

of

each

page.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale
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Uni-

ver-

sity.
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f. 100r.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.

f. 99r.

The

leaves

of

quire

19,

which

on

the

style

of

the

con-

tain-

ers

pre-

cede

those

of

quire

15.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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15
Starred
Para-
graphs

THE
last
quire

is
the
plainest
and,
by
word
count,
the
largest.
Twenty-

three
pages,
fo-
lios
103
to
116,
carry
noth-
ing
but
text:
para-

337



graphs
of
six
to
twelve
lines,
each
para-
graph
marked
in
the
left
mar-
gin
by
a
small
star,
most
of
the
stars
with
a
tail,
some
painted
red,
some
with
a
coloured
cen-

tre
(Zand-
ber-
gen,
1996–
2026).
There
are
292
such
para-
graphs
in
the
ZL3b
count,
count-
ing
fo-
lio
58
in
quire
8,
which
has
the
same
for-
mat
and
the
same
stars
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and
is
the
only
other
page
of
its
kind.
The
quire
holds
11,602
words,
a
third
of
the
run-
ning
text
of
the
whole
book,
and
ev-
ery
page
is
by
Scribe
3
in

Cur-
rier’s
B.

A
LIST
OF
SOME
THING

The
for-
mat
is
that
of
a
list
of
en-
tries,
and
the
stars
have
been
read
as
bul-
let
points,
as
the
mark
of

Starred
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a
recipe,
and
as
lit-
eral
stars:
one
pro-
posal,
go-
ing
back
to
the
1920s,
is
that
the
sec-
tion
is
a
cal-
en-
dar
or
al-
manac
with
one
en-
try
per

day
or
per
star,
and
the
as-
so-
ci-
a-
tion
of
the
zo-
diac
fig-
ures
with
stars
gives
the
idea
some
colour.
The
num-
ber
of
para-
graphs
does
not
help:
292
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is
not
365,
nor
a
mul-
ti-
ple
of
30,
nor
the
num-
ber
of
stars
in
any
cat-
a-
logue,
and
two
leaves
are
miss-
ing
from
the
cen-
tre
of
the
quire,

so
the
orig-
i-
nal
count
is
un-
known.
What

the
text
does
say
is
that
these
en-
tries
are
shorter
and
more
uni-
form
than
the
para-
graphs
of
the
herbal
sec-
tion,

Starred
Para-
graphs
341



and
that
they
are
in
a
B
that
is
dis-
tinctly
its
own.
Against
the
bathing
sec-
tion,
which
is
also
B
and
also
a
sin-
gle
scribe,
the
recipe
pages
favour
aiin,
ar,

al,
okeey,
otaiin,
chol
and
lkeey,
and
use
qokain,
qol
and
shedy
much
less.
Over
a
quar-
ter
of
all
words
in
the
two
sec-
tions
lie
in
vo-
cab-
u-
lary
sig-
nif-
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i-
cantly
skewed
be-
tween
them.
Since
the
scribe
changes
as
well
as
the
sub-
ject,
the
two
causes
can-
not
be
sep-
a-
rated
here
as
they
could
for
the
herbal;
but
the

di-
rec-
tion
is
the
same
as
ev-
ery-
where
else
in
the
book.
Dif-
fer-
ent
pic-
tures,
or
no
pic-
tures,
go
with
dif-
fer-
ent
words.
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THE
LAST
PAGE

Folio
116v,
the
back
of
the
last
leaf,
is
not
part
of
the
se-
quence.
It
car-
ries
a
few
lines
in
a
mix-
ture
of
scripts:
words
in
the
Latin

al-
pha-
bet,
in
a
hand
that
is
not
that
of
the
main
text
and
may
be
sixteenth-
century,
in-
ter-
spersed
with
words
in
Voyn-
ich-
ese,
with
small
draw-
ings
in
the
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mar-
gin
of
an
an-
i-
mal
and
a
fig-
ure.
The
Latin-
alphabet
words
have
been
read
in
many
ways;
the
read-
ings
agree
that
some
of
them
look
Ger-
man
(the
se-

quence
usu-
ally
read
as
so
nim
gaf
mich
has
been
taken
as
a
Ger-
man
phrase)
and
that
oth-
ers,
like
the
much-
quoted
mi-
chi-
ton
olad-
abas,
look
like
noth-
ing
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in
par-
tic-
u-
lar.
The
lines
have
been
in-
ter-
preted
as
a
charm,
a
recipe,
a
pen
trial
and
a
later
owner’s
at-
tempt
to
write
in
the
script
(Zand-
ber-
gen,

1996–
2026).
They
are
the
only
place
in
the
book
where
the
Latin
al-
pha-
bet
and
the
Voyn-
ich
script
share
a
line,
and
they
have
not
helped:
who-
ever
wrote
them
was
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not
pro-
vid-
ing
a
key.
Two

other
marginal
notes
in
Latin
let-
ters
ex-
ist,
on
fo-
lios
17r
and
66r,
both
short
and
both
worn;
and
on
fo-
lio
49v
a
col-

umn
of
let-
ters
or
nu-
mer-
als
runs
down
the
mar-
gin
be-
side
the
lines
of
text,
in
a
hand
that
may
be
the
same
as
the
month
names
(Zand-
ber-
gen,
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1996–
2026).
None
has
been
read
with
con-
fi-
dence.

WHAT
THE
SEC
TION
OF
FERS

For
a
de-
ci-
pherer
the
recipe
sec-
tion
is
the
rich-
est
ma-
te-
rial
in

the
book:
a
large
body
of
text
in
a
uni-
form
for-
mat
by
one
hand,
with
no
pic-
tures
to
com-
pli-
cate
the
lay-
out,
and
with
a
vis-
i-
ble
unit,
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the
para-
graph,
that
pre-
sum-
ably
cor-
re-
sponds
to
a
unit
of
con-
tent.
If
the
en-
tries
are
recipes,
each
should
name
in-
gre-
di-
ents
that
also
ap-
pear
in

the
herbal
and
phar-
ma-
ceu-
ti-
cal
sec-
tions,
and
a
de-
ci-
pher-
ment
that
got
the
herbal
right
would
be
check-
able
here.
If
they
are
al-
manac
en-
tries,
the
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struc-
ture
should
re-
peat
with
the
cal-
en-
dar.
Ei-
ther
way
the
sec-
tion
is

where
any
claimed
read-
ing
of
the
manuscript
would
have
to
prove
it-
self
at
scale.
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f. 104r.

Starred

para-

graphs:

the

for-

mat

of

the

last

quire.

Bei-

necke

Rare
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Li-
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f. 103r,

the

first

page

of

the

quire;

its

stars,

like

those

of

its

part-

ner

f. 116,

lack

tails.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.

f. 116v,

the

last

page:

lines

mix-

ing

Latin

let-

ters

and

Voyn-

ich-

ese,

with

marginal

draw-

ings.

Bei-

necke

Rare

Book

&

Manuscript

Li-

brary,

Yale

Uni-

ver-

sity.
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Part
IV

Explanations

353



16
What
It
Could
Be

EVERY
ex-
pla-

na-
tion
of
the
manuscript
be-
longs

to
one
of
four
fam-
i-
lies.
The
text
is

354



a
nat-
u-
ral
lan-
guage
writ-
ten
in
an
in-
vented
script.
It
is
a
nat-
u-
ral
lan-
guage
dis-
guised
by
a
ci-
pher.
It
is
a
con-
structed
lan-
guage

or
ar-
ti-
fi-
cial
sys-
tem
of
some
kind.
Or
it
is
mean-
ing-
less,
pro-
duced
to
look
like
writ-
ing.
Within
each
fam-
ily
the
pro-
pos-
als
dif-
fer
in
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de-
tail,
and
a
few
strad-
dle
the
lines,
but
the
four
are
enough
to
or-
gan-
ise
the
ev-
i-
dence,
and
this
chap-
ter
takes
them
in
turn,
hold-
ing
each
against

what
Parts I
and
II
es-
tab-
lished.
The
aim
is
not
to
pick
a
win-
ner.
It
is
to
see
which
sur-
vive.

NATURAL
LAN
GUAGE,
UN
KNOWN
SCRIPT

The
idea
is
sim-
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ple:
some-
body
wrote
a
real
lan-
guage,
per-
haps
their
own,
in
an
al-
pha-
bet
of
their
own
de-
vis-
ing,
and
the
text
is
as
read-
able
as
any
lan-
guage

in
any
script
once
the
script
is
un-
der-
stood.
This
is
how
Lin-
ear
B
and
the
Maya
glyphs
were
even-
tu-
ally
read.
It
is
the
ex-
pla-
na-
tion
most
read-
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ers
as-
sume
by
de-
fault,
and
it
has
been
given
many
spe-
cific
forms:
Latin,
He-
brew,
a
Ro-
mance
di-
alect,
a
Tur-
kic
lan-
guage,
Nahu-
atl,
a
lost
lan-
guage

of
the
Alps.
Three

find-
ings
bear
on
it.
First,
the
character-
level
en-
tropy.
A
lan-
guage
writ-
ten
out
plainly
in
an
al-
pha-
bet,
with
one
sym-
bol
per
sound,
has
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the
con-
di-
tional
en-
tropy
of
that
lan-
guage,
which
for
ev-
ery
Eu-
ro-
pean
lan-
guage
mea-
sured
lies
be-
tween
about
3
and
3.5
bits.
Voyn-
ich-
ese
has
2.1

to
2.3.
No
known
lan-
guage
writ-
ten
plainly
is
that
pre-
dictable;
Bow-
ern
and
Lin-
de-
mann’s
sur-
vey
of
250
found
none
(Bow-
ern
and
Lin-
de-
mann,
2021).
So
the
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script,
if
it
is
a
script,
is
not
a
plain
al-
pha-
bet.
It
could
be
a
syl-
labary,
which
writes
consonant-
plus-
vowel
as
one
sym-
bol
and
so
has
fewer
choices
at

each
step;
or
an
ab-
jad
that
drops
vow-
els,
though
ab-
jads
nor-
mally
raise
the
en-
tropy,
not
lower
it;
or
an
al-
pha-
bet
with
po-
si-
tional
vari-
ants,
in
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which
the
same
sound
is
writ-
ten
dif-
fer-
ently
at
the
start,
mid-
dle
and
end
of
a
word,
as
Ara-
bic
let-
ters
are.
Po-
si-
tional
vari-
ants
would
pro-
duce

ex-
actly
the
slot
struc-
ture
of
chap-
ter 6
(Bow-
ern
and
Lin-
de-
mann,
2021).
Second,

the
word
lengths.
Nat-
u-
ral
lan-
guages
have
many
short
func-
tion
words;
Voyn-
ich-
ese
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has
few
one-

and
two-
letter
words
and
a
tight
peak
at
five.
A
syl-
labary
or
a
po-
si-
tional
al-
pha-
bet
could
pro-
duce
this
if
most
syl-
la-
bles

or
words
were
writ-
ten
with
the
same
num-
ber
of
marks.
Third,

the
rep-
e-
ti-
tion.
daiin
daiin
daiin
and
its
cousins
are
hard
to
find
in
nat-
u-
ral
prose.
Some
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lan-
guages
redu-
pli-
cate;
some
texts,
like
lita-
nies,
re-
peat.
The
rate
here,
ten
to
twenty
times
that
of
the
ref-
er-
ence
texts,
would
need
a
genre
as
well
as
a

lan-
guage.
The

fam-
ily
sur-
vives,
in
its
syl-
labary
and
positional-
variant
forms,
with
the
bur-
den
of
ex-
plain-
ing
why,
in
a
cen-
tury,
no
one
has
found
the
lan-
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guage.
Our
own
sub-
sti-
tu-
tion
ex-
per-
i-
ments
in
chap-
ter 17
show
that
no
sim-
ple
map-
ping
onto
Latin,
Ital-
ian,
Ger-
man
or
En-
glish
works,
with
or
with-

out
vow-
els,
but
they
do
not
test
the
lan-
guages
no
one
has
tried,
and
they
can-
not.

CIPHER

The
sec-
ond
idea
is
that
the
text
is
a
known
lan-
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guage,
al-
most
cer-
tainly
Latin
or
a
ver-
nac-
u-
lar
of
the
re-
gion,
trans-
formed
by
a
pro-
ce-
dure
meant
to
hide
it.
This
was
the
first
ex-
pla-
na-

tion
any-
one
offered—
Baresch,
Kircher’s
cor-
re-
spon-
dents,
and
the
Yale
cat-
a-
logue
all
call
the
book
a
cipher—
and
the
pro-
fes-
sional
crypt-
an-
a-
lysts
of
the
twen-
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ti-
eth
cen-
tury,
Fried-
man,
Tilt-
man,
Cur-
rier,
all
ap-
proached
it
as
one,
and
all
failed.
Ciphers

of
the
early
fif-
teenth
cen-
tury
are
well
doc-
u-
mented.
Sim-
ple

sub-
sti-
tu-
tion
was
the
rule;
nomen-
cla-
tors,
which
re-
place
com-
mon
words
and
names
by
sym-
bols,
were
com-
ing
in;
trans-
po-
si-
tion
was
rare;
polyal-
pha-
betic
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ci-
phers
were
still
half
a
cen-
tury
away.
The
en-
tropy
ex-
cludes
sim-
ple
sub-
sti-
tu-
tion
out-
right.
It
also
makes
polyal-
pha-
betic
sub-
sti-
tu-
tion
un-
likely,

since
such
ci-
phers
flat-
ten
the
statis-
tics
rather
than
sharp-
en-
ing
them,
and
the
in-
dex
of
co-
in-
ci-
dence
shows
noth-
ing
of
the
kind.
A
nomen-
cla-
tor
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alone
would
leave
the
or-
di-
nary
text
read-
able.
What

the
statis-
tics
are
com-
pat-
i-
ble
with
is
a
ver-
bose
ci-
pher:
a
scheme
in
which
each
let-
ter
of

the
plain-
text
is
re-
placed
not
by
one
sym-
bol
but
by
a
short
group
drawn
from
a
ta-
ble,
so
that
sev-
eral
Voyn-
ich-
ese
glyphs
cor-
re-
spond
to
one
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plain-
text
let-
ter.
Such
a
scheme
low-
ers
the
en-
tropy,
be-
cause
the
glyphs
within
a
group
pre-
dict
one
an-
other;
it
pro-
duces
words
of
nearly
uni-
form
length,
be-

cause
the
groups
are
of
nearly
uni-
form
length;
and
it
pro-
duces
the
slot
struc-
ture,
be-
cause
each
group
has
a
shape.
Michael
Greshko’s
Naibbe
ci-
pher
of
2025
is
a
worked
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ex-
am-
ple:
us-
ing
ta-
bles
that
could
be
cho-
sen
with
a
deck
of
play-
ing
cards,
it
turns
Latin
or
Ital-
ian
into
text
with
most
of
the
sta-
tis-
ti-

cal
fea-
tures
of
Voyn-
ich
A,
in-
clud-
ing
the
slot
gram-
mar,
and
the
au-
thor
is
care-
ful
to
say
that
it
re-
pro-
duces
the
fea-
tures
of
B
less
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well
and
that
it
is
a
demon-
stra-
tion
of
pos-
si-
bil-
ity,
not
a
de-
ci-
pher-
ment
(Greshko,
2025).
A

ver-
bose
ci-
pher
has
costs.
It
in-
flates
the
text—

a
page
of
Latin
be-
comes
two
or
three
pages
of
symbols—
and
the
Voyn-
ich
manuscript,
if
it
is
a
ci-
pher
of
this
kind,
is
a
short
book.
It
must
also
ac-
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count
for
the
line
ef-
fects,
which
an
en-
ci-
pher-
ing
clerk
work-
ing
let-
ter
by
let-
ter
would
not
pro-
duce
un-
less
the
plain-
text
had
been
laid
out
line

by
line
first.
And
it
must
ac-
count
for
the
fact
that
the
sec-
tions
dif-
fer
in
vo-
cab-
u-
lary
in
the
way
real
books
do,
which
it
does
nat-
u-
rally
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if
the
plain-
text
does.
The
fam-
ily
sur-
vives,
in
this
form,
with
the
bur-
den
of
ex-
plain-
ing
why
the
ci-
pher
has
not
been
re-
versed
given
the
quan-
tity

of
text:
thirty-
seven
thou-
sand
words
is
a
great
deal
of
ci-
pher-
text
for
a
fifteenth-
century
sys-
tem.

CONSTRUCTED
SYS
TEM

The
third
fam-
ily
holds
that
the
text
is
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nei-
ther
a
nat-
u-
ral
lan-
guage
nor
a
ci-
pher
of
one
but
some-
thing
made:
a
philo-
soph-
i-
cal
lan-
guage
of
the
kind
that
seventeenth-
century
thinkers
like
Wilkins

and
Dal-
garno
de-
signed,
a
short-
hand,
a
sys-
tem
of
glos-
so-
lalia
writ-
ten
down,
a
no-
ta-
tion
for
some-
thing
other
than
speech.
Such
sys-
tems
are
usu-
ally
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reg-
u-
lar
to
a
fault,
and
the
reg-
u-
lar-
ity
of
Voyn-
ich-
ese
is
what
makes
the
idea
at-
trac-
tive.
Against

it
is
the
date.
The
great
age
of
in-

vented
lan-
guages
be-
gins
two
cen-
turies
af-
ter
the
manuscript,
and
no
fifteenth-
century
sys-
tem
of
the
kind
is
known,
though
the
ars
com-
bi-
na-
to-
ria
of
Ra-
mon
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Llull
and
the
ab-
bre-
vi-
a-
tion
sys-
tems
of
the
law
courts
show
that
the
cen-
tury
had
the
in-
gre-
di-
ents.
Against
it
too
is
the
vo-
cab-
u-
lary,

which
be-
haves
like
the
vo-
cab-
u-
lary
of
a
book
about
things
rather
than
of
a
cat-
e-
gory
sys-
tem:
words
clus-
ter
by
sub-
ject
and
re-
cur
across
the
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pages
about
one
sub-
ject.
The
fam-
ily
is
not
ex-
cluded,
but
noth-
ing
spe-
cific
sup-
ports
it,
and
ev-
ery
spe-
cific
pro-
posal
within
it
has
been
a
read-
ing

from
the
out-
side
in.

MEANINGLESS

The
last
pos-
si-
bil-
ity
is
that
the
text
means
noth-
ing:
that
it
was
made
to
look
like
writ-
ing,
for
money,
for
pres-
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tige,
or
for
rea-
sons
we
would
not
now
un-
der-
stand,
by
a
pro-
ce-
dure
that
pro-
duced
plau-
si-
ble
sym-
bols
with-
out
en-
cod-
ing
any-
thing.
Gor-
don

Rugg
ar-
gued
in
2004
that
a
ta-
ble
of
syl-
la-
bles
and
a
card
with
holes
cut
in
it,
the
Car-
dan
grille,
could
gen-
er-
ate
Voynich-
like
text
quickly
(Rugg,
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2004);
An-
dreas
Schin-
ner
found
in
2007
that
the
text
has
sta-
tis-
ti-
cal
fea-
tures
of
a
stochas-
tic
pro-
cess
(Schin-
ner,
2007);
Timm
and
Schin-
ner
pro-
posed
in

2020
the
auto-
copying
pro-
ce-
dure
de-
scribed
in
chap-
ter 9,
in
which
the
scribe
writes
each
new
word
by
copy-
ing
a
word
al-
ready
on
the
page
and
al-
ter-
ing
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it,
and
showed
that
it
re-
pro-
duces
the
near-
repeat
rate,
the
slot
struc-
ture
and
much
of
the
line
be-
haviour
(Timm
and
Schin-
ner,
2020).
This

fam-
ily
has
one
great

strength.
It
is
the
only
one
that
ex-
plains
the
rep-
e-
ti-
tion
with-
out
need-
ing
a
genre,
and
it
ex-
plains
the
slot
gram-
mar
as
a
by-
product
of
copy-
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ing.
It
also
fits
the
fif-
teenth
cen-
tury:
there
was
a
mar-
ket
at
courts
for
books
of
se-
crets,
and
a
book
that
looked
like
one
would
have
sold.
Against

it
stand

three
find-
ings.
The
first
is
the
long-
range
or-
der
doc-
u-
mented
by
Mon-
te-
murro
and
Zanette
and
con-
firmed,
with
the
scribe
held
con-
stant,
by
our
con-
trasts:
the
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words
are
dis-
tributed
across
the
book
as
the
words
of
a
book
about
sev-
eral
things
are
(Mon-
te-
murro
and
Zanette,
2013).
A
gen-
er-
a-
tor
would
have
to
be
steered

sec-
tion
by
sec-
tion
to
pro-
duce
this,
which
is
pos-
si-
ble
but
is
a
fur-
ther
de-
sign
de-
ci-
sion.
The
sec-
ond
is
the
la-
bels:
words
be-
side
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draw-
ings
that
are
drawn
from
the
gen-
eral
vo-
cab-
u-
lary,
are
rarely
re-
peated,
lack
the
line-
initial
marks,
and
are
longest
and
rarest
on
the
con-
tain-
ers.
A
gen-

er-
a-
tor
pro-
duc-
ing
la-
bels
would
have
to
know
that
la-
bels
are
dif-
fer-
ent.
The
third
is
the
dis-
tance
pro-
file
of
the
near-
repeats.
If
words
were
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copied
from
nearby,
the
rate
of
near-
twins
should
de-
pend
strongly
on
or-
der.
It
de-
pends
on
it
a
lit-
tle:
among
the
ten
words
be-
fore
any
given
word,
27
per

cent
con-
tain
a
twin
in
the
writ-
ten
or-
der
and
24
per
cent
when
the
words
of
the
page
are
shuf-
fled
(chap-
ter 17).
Most
of
the
near-
twin
rate
is
a
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prop-
erty
of
the
vocabulary—
many
words
dif-
fer
from
one
an-
other
by
a
letter—
and
sur-
vives
any
re-
order-
ing.
Copy-
ing
con-
tributes
the
small
re-
main-
der
at
best.

None
of
these
is
de-
ci-
sive.
The
hoax
hy-
poth-
e-
sis
can
be
elab-
o-
rated
to
meet
each.
But
each
elab-
o-
ra-
tion
adds
a
rule,
and
the
pro-
ce-
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dure
that
results—
generate
words
by
slots,
vary
the
vo-
cab-
u-
lary
by
sec-
tion,
treat
la-
bels
dif-
fer-
ently,
mark
line
starts
and
ends,
do
it
con-
sis-
tently
across
five

scribes—
is
as
com-
pli-
cated
as
a
ci-
pher
and
harder
to
teach.

WHERE
THIS
LEAVES
THE
QUES
TION

Two
fam-
i-
lies
are
in
rea-
son-
able
health:
a
nat-
u-
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ral
lan-
guage
in
a
non-
alphabetic
or
po-
si-
tion-
ally
vari-
ant
script,
and
a
ver-
bose
ci-
pher
of
a
known
lan-
guage.
One
is
alive
but
un-
sup-
ported:
a

con-
structed
sys-
tem.
One
is
alive
but
strained:
mean-
ing-
less-
ness.
The
two
healthy
fam-
i-
lies
share
a
fea-
ture,
which
is
the
most
use-
ful
thing
the
ev-
i-
dence
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has
to
say:
in
both,
the
sym-
bols
of
the
script
are
not
let-
ters
in
the
or-
di-
nary
sense.
Sev-
eral
sym-
bols
to-
gether
cor-
re-
spond

to
one
unit
of
what-
ever
is
un-
der-
neath,
and
the
slots
of
chap-
ter 6
are
the
seams
be-
tween
those
units.
That

is
where
chap-
ter 17
be-
gins.
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17
Attempting
a
Read-
ing

THIS
chap-
ter

re-
ports
what
hap-
pened
when
we

tried
to
read
the
text.
We
set
out
the
ex-

389



−6 −5 −4 −3 −2

mean log-probability per character (higher is better)

Latin (Vulgate)

Latin (Pliny, Natural History)

English

German

Italian

Latin (Vulgate), vowel-less

Latin (Pliny, Natural History), vowel-less

English, vowel-less

German, vowel-less

Italian, vowel-less

0 10 20 30 40

% of mapped words in vocabulary

tick = random key

The best possible letter-for-letter key, for five languages
For each language we searched for the one-to-one mapping of Voynich glyphs to letters that makes the text look most like that language, scored by how
probable each pair of adjacent letters is. Left: the fit reached, against the language’s own text and a random key. Right: the share of mapped words that are
real words of the language.

fit of the language’s own text best key found for Voynichese random key

Source: ZL3b running text; equal-length reference samples. Hill-climbing solver with 12 restarts; a control encipherment of each language was recovered exactly. Scores are mean log-probability
per character (natural log).

Figure 17.1
The
best
one-
to-
one
keys
and
what
they
pro-
duce.

per-
i-
ments
in
the
or-
der
we
ran
them,
with
their
re-
sults,
in-
clud-
ing
the
neg-
a-
tive
ones,
be-
cause
a

neg-
a-
tive
re-
sult
with
its
method
at-
tached
is
worth
more
than
a
pos-
i-
tive
re-
sult
with-
out.
Ev-
ery-
thing
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here
can
be
re-
run
from
the
scripts
in
Ap-
pendixA
in
about
a
minute.

1.52.02.53.03.54.04.55.0

conditional entropy, bits

as glyphs

as slot fillers

as whole words

2.26

2.64

4.32

Three ways of cutting the text
Conditional entropy when the text is read as glyphs, as the slot-fillers
of chapter 6, or as whole words — against the same measures for five
reference texts.

Voynichesereference texts (range)

Source: ZL3b running text; reference samples of equal length.

Figure 17.2
Entropy
at
three
lev-
els
of
cut-
ting.

125102050

N previous words

0

10

20

30

40

50

60

%
 w

ith a tw
in

Copying from nearby?
Share of words that have an identical or one-letter-different twin
among the previous N words of the same page.

Voynichese, as writtensame words, shuffled within page
Latin (Vulgate), 85-word pages

Source: ZL3b running text, pages with ≥30 words. Computation: the authors.

Figure 17.3
Near-
twins
by
dis-
tance.

EXPERIMENT
1
THE
BEST
POS
SI
BLE
KEY

The
sim-
plest
ci-
pher
hy-
poth-
e-
sis
is
a
one-
to-
one
sub-
sti-
tu-
tion:
each
Voyn-
ich
glyph
stands
for
one
let-
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ter
of
some
lan-
guage.
Chap-
ter 9
ar-
gued
from
the
en-
tropy
that
this
can-
not
be
right.
We
tested
it
di-
rectly
any-
way,
be-
cause
the
ar-
gu-
ment
from
en-

tropy
is
in-
di-
rect
and
be-
cause
the
test
pro-
duces
some-
thing
the
en-
tropy
does
not:
the
best
key
there
is,
and
what
the
text
looks
like
un-
der
it.
The
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method
is
stan-
dard.
For
a
can-
di-
date
lan-
guage,
build
a
ta-
ble
of
how
of-
ten
each
let-
ter
fol-
lows
each
other
let-
ter
in
a
sam-
ple
of
that

lan-
guage.
Then
search
for
the
as-
sign-
ment
of
Voyn-
ich
glyphs
to
let-
ters
that
makes
the
Voyn-
ich
text
score
high-
est
un-
der
that
ta-
ble:
start
from
a
ran-
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dom
as-
sign-
ment,
swap
two
let-
ters,
keep
the
swap
if
the
score
im-
proves,
re-
peat
sev-
eral
thou-
sand
times,
restart
from
scratch
a
dozen
times,
keep
the
best.
The
glyphs

were
the
EVA
units
with
the
benches
and
gallows-
benches
as
sin-
gle
sym-
bols,
the
twenty-
two
to
twenty-
five
com-
mon-
est,
mapped
one-
to-
one
onto
the
let-
ters
of
the
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lan-
guage.
The
word
space
was
fixed
to
the
word
space.
The

search
works.
As
a
con-
trol
we
took
each
ref-
er-
ence
text,
en-
ci-
phered
it
with
a
ran-
dom
sub-

sti-
tu-
tion,
and
gave
the
re-
sult
to
the
same
search;
in
ev-
ery
case
the
search
re-
cov-
ered
a
key
whose
score
was
iden-
ti-
cal
to
the
plain-
text’s
own,
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that
is,
it
found
the
plain-
text.
Fig-
ure 17.1
shows
what
it
found
for
Voyn-
ich-
ese.
For
ev-
ery
lan-
guage
the
best
key
scores
far
above
a
ran-
dom
key
and
be-

low
the
lan-
guage’s
own
text.
The
gap
to
the
lan-
guage’s
own
text
is
small-
est
for
Pliny’s
Latin
(0.07
nats
per
char-
ac-
ter)
and
largest
for
Ger-
man
(0.33).
A
gap
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of
0.07
nats
per
char-
ac-
ter
sounds
small;
over
190,000
char-
ac-
ters
it
is
a
like-
li-
hood
ra-
tio
of
e12,000,
which
is
to
say
that
the
Voyn-
ich
text,
un-

der
the
best
Latin
key,
is
not
Latin.
What

the
best
keys
pro-
duce
is
shown
in
the
right-
hand
panel
of
the
fig-
ure.
Un-
der
the
best
Latin
key,
8
per
cent
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of
the
mapped
words
are
words
that
oc-
cur
in
the
Vul-
gate;
un-
der
a
ran-
dom
key,
un-
der
1
per
cent.
Un-
der
the
best
En-
glish
key,
7
per
cent;

Ger-
man,
4;
Ital-
ian,
9.
The
first
line
of
the
manuscript
un-
der
the
best
Vul-
gate
key
reads
xu-
aed
etus
um
ubullo
pis
pime
hmrd
e
tim
pisce
dime
gum.
The
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hits
are
short
words
that
any
as-
sign-
ment
of
com-
mon
let-
ters
will
pro-
duce
by
chance,
um,
e,
tim,
and
they
do
not
join
up.

EXPERIMENT
2
WITH
OUT
VOW
ELS

Medieval
scribes
ab-
bre-
vi-
ated
heav-
ily,
and
one
fam-
ily
of
pro-
pos-
als
holds
that
the
text
is
a
lan-
guage
with
its
vow-
els
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dropped,
as
He-
brew
and
Ara-
bic
drop
them.
We
re-
peated
the
search
against
vowel-
less
ver-
sions
of
the
five
ref-
er-
ence
texts.
The
fit
is
worse,
not
bet-
ter:
the

gaps
widen
to
be-
tween
0.18
and
0.59
nats
per
char-
ac-
ter.
The
dic-
tio-
nary
hit
rates
rise,
to
19–
38
per
cent,
but
so
do
the
random-
key
rates,
to
6–
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11
per
cent,
be-
cause
a
vowel-
less
vo-
cab-
u-
lary
is
full
of
two-

and
three-
consonant
strings
that
al-
most
any
map-
ping
will
pro-
duce.
The
out-
put
is

?bdtg
thbm
bs
bvbllq
frm
frst.
We
do
not
re-
gard
this
as
a
test
of
the
ab-
jad
hy-
poth-
e-
sis
in
gen-
eral,
only
of
its
sim-
plest
form.
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EXPERIMENT
3
THREE
WAYS
OF
CUT
TING

Chapter 16
con-
cluded
that
in
the
sur-
viv-
ing
ex-
pla-
na-
tions
the
glyphs
are
not
let-
ters,
and
that
sev-
eral
glyphs
make
up
one

un-
der-
ly-
ing
unit.
If
so,
the
right
mea-
sure
of
the
text’s
pre-
dictabil-
ity
is
not
glyph-
by-
glyph
but
unit-
by-
unit,
and
the
ques-
tion
is
whether,
cut
at
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the
right
joints,
the
text
looks
like
lan-
guage.
We

cut
it
three
ways
(fig-
ure 17.2).
As
glyphs,
the
con-
di-
tional
en-
tropy
is
2.26
bits,
far
be-
low
the
3.1–
3.4
of

the
ref-
er-
ences.
As
slot-
fillers—
each
word
di-
vided
by
the
tem-
plate
of
chap-
ter 6
into
its
open-
ing,
gal-
lows,
mid-
dle,
and
end-
ing,
and
each
filler
treated
as
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one
symbol—
it
is
2.64
bits,
with
43
dis-
tinct
fillers.
That
is
closer
but
still
be-
low
the
nat-
u-
ral
range,
which
sug-
gests
ei-
ther
that
the
slots
are
not
the

units,
or
that
the
units
are
larger
than
sin-
gle
slots.
As
whole
words
it
is
4.32
bits,
and
here
the
pic-
ture
changes:
the
ref-
er-
ence
texts,
cut
into
words,
range
from
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3.0
to
4.4.
At
the
level
of
the
word,
Voyn-
ich-
ese
is
ex-
actly
as
pre-
dictable
as
the
Vul-
gate,
the
King
James
Bible
or
the
Luther
Bible.
That

is
a
real

re-
sult,
and
it
should
be
stated
care-
fully.
It
means
that
what-
ever
pro-
cess
pro-
duced
the
se-
quence
of
words
pro-
duced
one
with
the
same
amount
of
or-
der
from
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word
to
word
as
a
text
in
a
lan-
guage
has.
It
does
not
mean
the
words
are
words
of
a
lan-
guage;
a
nomen-
cla-
tor,
a
syl-
labary
with
word-
sized
groups,

or
a
well-
steered
gen-
er-
a-
tor
could
do
the
same.
But
it
lo-
cates
the
level
at
which
the
text
be-
haves
like
lan-
guage:
not
the
glyph,
not
the
slot,
but
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the
word.

EXPERIMENT
4
IS
ANY
ONE
COPY
ING?

Timm
and
Schin-
ner’s
hy-
poth-
e-
sis
makes
a
pre-
dic-
tion
about
dis-
tance:
if
a
scribe
wrote
each
word
by
copy-

ing
and
mod-
i-
fy-
ing
a
word
al-
ready
on
the
page,
words
should
have
their
near-
twins
nearby.
We
mea-
sured,
for
ev-
ery
word
on
ev-
ery
page
with
thirty
or
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more
words,
whether
an
iden-
ti-
cal
or
one-
letter-
different
word
oc-
curred
among
the
pre-
vi-
ous
one,
two,
five,
ten,
twenty
or
fifty
words,
and
com-
pared
the
re-
sult
with

the
same
pages
with
their
words
shuf-
fled
(fig-
ure 17.3).
The

writ-
ten
or-
der
has
more
near-
twins
than
the
shuf-
fled
or-
der
at
ev-
ery
dis-
tance,
but
not
many
more:
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4
per
cent
against
3
at
a
dis-
tance
of
one
word,
16
against
14
at
five,
27
against
24
at
ten,
53
against
52
at
fifty.
The
Latin
con-
trol,
cut
into
85-

word
pages,
is
far
lower
at
ev-
ery
dis-
tance
(0.4,
7,
13,
29
per
cent).
The
near-
twin
rate
is
mostly
a
prop-
erty
of
the
vo-
cab-
u-
lary,
present
in
any
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or-
der;
the
writ-
ten
or-
der
adds
one
to
three
per-
cent-
age
points.
Some-
thing
lo-
cal
is
go-
ing
on—
the
ad-
ja-
cent
re-
peats
of
chap-
ter 9
are
real—

but
copy-
ing
from
the
sur-
round-
ing
lines
is
not
the
main
en-
gine
of
the
text’s
repet-
i-
tive-
ness,
and
a
pro-
ce-
dure
that
was
would
show
a
steeper
curve.
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EXPERIMENT
5
CRIBS

A
crib
is
a
piece
of
known
plain-
text,
and
cribs
are
how
most
his-
tor-
i-
cal
ci-
phers
were
ac-
tu-
ally
bro-
ken.
The
manuscript
ap-
pears
to

of-
fer
sev-
eral.
The
month
names
on
the
zo-
diac
pages
are
not
cribs:
they
are
in
a
later
hand,
in
Latin
let-
ters,
and
at-
tached
to
the
pic-
tures,
not
the
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text.
The
la-
bels
are
the
real
can-
di-
dates.
If
the
thirty
la-
bels
around
the
Pisces
wheel
were
the
names
of
the
thirty
de-
grees
of
Pisces,
or
the
names
of
thirty

stars,
in
some
lan-
guage,
one
could
look
for
a
map-
ping
that
turned
them
into
a
known
list.
We

tried
the
ob-
vi-
ous
struc-
tural
test.
Names
of
the
de-
grees
of

412
READ
ING
WITH
OUT
A
KEY



one
sign
would
share
noth-
ing
in
par-
tic-
u-
lar
with
the
de-
grees
of
an-
other;
names
of
stars
would
be
unique.
The
281
dis-
tinct
zo-
diac
la-
bels
in-
clude

37
that
re-
cur
on
other
signs,
four
of
them
on
four
signs
apiece,
and
they
are
built
from
the
com-
mon
vo-
cab-
u-
lary
of
the
run-
ning
text.
Within
a
sign
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the
la-
bels
do
lean
to-
ward
a
shared
open-
ing:
71
per
cent
of
the
la-
bels
on
the
sec-
ond
Aries
wheel
(f. 71r)
be-
gin
with
ot,
52
per
cent
of
the

Gem-
ini
la-
bels
with
ok,
and
the
ot-
heavy
signs
are
the
early
ones,
Pisces,
Aries
and
Tau-
rus,
while
the
later
signs
favour
ok.
But
ot
and
ok
are
the
two
com-
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mon-
est
open-
ings
of
la-
bel
words
ev-
ery-
where
in
the
book,
and
no
sign
has
an
open-
ing
or
end-
ing
of
its
own.
The
la-
bels
look,
in
short,
like

or-
di-
nary
words
of
the
text
stand-
ing
be-
side
fig-
ures,
with
a
drift
in
their
spelling
from
one
end
of
the
zo-
diac
to
the
other,
not
like
a
list
of
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names.
The
phar-
ma-
ceu-
ti-
cal
con-
tainer
la-
bels
look
more
like
names:
unique,
long,
and
ab-
sent
from
the
run-
ning
text;
but
there
are
thirty-
six
of
them,
be-
side

con-
tain-
ers
that
can-
not
be
iden-
ti-
fied,
which
is
not
enough
to
fix
a
key.

EXPERIMENT
6
OTHER
PEO
PLE’S
KEYS

We
did
not
re-
peat
the
pub-
lished
de-
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ci-
pher-
ments,
be-
cause
each
has
al-
ready
been
ex-
am-
ined
and
found
want-
ing
on
the
same
grounds,
which
are
worth
stat-
ing
once.
New-
bold’s
1921
read-
ing
de-
pended

on
marks
that
are
ink
cracks.
The
read-
ings
of
the
2010s
and
2020s
that
have
reached
the
press—
Stephen
Bax’s
par-
tial
iden-
ti-
fi-
ca-
tions
of
plant
and
star
names,
Nicholas
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Gibbs’s
2017
claim
of
ab-
bre-
vi-
ated
Latin,
Ger-
ard
Cheshire’s
2019
“proto-
Romance,”
and
sev-
eral
since—
share
a
method:
as-
sign
val-
ues
to
a
few
glyphs
so
that
a
few

la-
bels
be-
come
words
in
a
cho-
sen
lan-
guage,
then
ex-
tend
the
val-
ues
to
a
line
of
text
and
trans-
late
the
re-
sult
freely.
Each
pro-
duces
read-
ings
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that
do
not
trans-
fer:
the
key
that
makes
one
la-
bel
a
plant
name
makes
the
next
la-
bel
noth-
ing,
and
the
run-
ning
text
un-
der
the
same
key
is
not

lan-
guage
in
any
sense
that
a
sec-
ond
reader
can
ver-
ify
(Bow-
ern
and
Lin-
de-
mann,
2021;
Davis,
2017).
Hauer
and
Kon-
drak’s
2016
com-
pu-
ta-
tional
study,
which
treated

Attempting
a
Read-
ing
419



the
text
as
an
ana-
grammed
ab-
jad
and
found
He-
brew
the
best-
scoring
of
many
lan-
guages,
is
a
dif-
fer-
ent
kind
of
work
and
its
au-
thors
were
care-
ful

about
it;
the
fit
was
weak,
the
as-
sump-
tion
of
ana-
gram-
ming
was
un-
mo-
ti-
vated,
and
the
de-
coded
sam-
ple
did
not
with-
stand
a
read-
ing
by
He-
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brew
speak-
ers
(Hauer
and
Kon-
drak,
2016).

WHAT
WE
HAVE,
AND
WHAT
WE
DO
NOT

We
have
not
read
the
text,
and
we
do
not
think
any-
one
has.
What
the
ex-
per-

i-
ments
add
to
the
pic-
ture
is
this.
No
one-
to-
one
key
to
a
Eu-
ro-
pean
lan-
guage
ex-
ists,
with
or
with-
out
vow-
els;
the
best
such
keys
pro-

Attempting
a
Read-
ing
421



duce
no
lan-
guage.
The
text
is
as
or-
derly
as
lan-
guage
at
the
level
of
the
word
and
far
more
or-
derly
than
lan-
guage
at
the
level
of
the
glyph,
which

places
the
seam
be-
tween
sym-
bol
and
mean-
ing
at
the
word
or
just
be-
low
it.
The
rep-
e-
ti-
tion
is
in
the
vo-
cab-
u-
lary,
not
the
copy-
ing.
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And
the
la-
bels,
which
ought
to
be
the
cribs,
are
made
of
the
same
words
as
ev-
ery-
thing
else.
If

a
read-
ing
is
to
come,
we
think
it
will
come
from

the
la-
bels
and
the
recipes
to-
gether,
with
the
sheets
in
their
orig-
i-
nal
or-
der,
and
with
a
can-
di-
date
system—
a
ver-
bose
ci-
pher
or
a
syllabary—
whose
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units
are
word-
sized.
Chap-
ter 19
says
what

such
a
read-
ing
would
have
to
show.
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18
A
De-
fen-
si-
ble
Read-
ing

AReading,
in
the

sense
this
book
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has
used
the
word,
is
an
ac-
count
of
what
is
on
the
page
that
can
be
de-
fended
line
by
line.
This
chap-
ter
gives
ours.
It
is
or-
gan-
ised
from
the

most
se-
cure
state-
ments
to
the
least,
and
each
para-
graph
says
where
its
sup-
port
comes
from.
Noth-
ing
in
it
is
a
trans-
la-
tion.
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WHAT
THE
BOOK
IS

It
is
a
sin-
gle
project.
The
parch-
ment
was
pre-
pared
in
one
batch
in
the
first
third
of
the
fif-
teenth
cen-
tury;
the
quires
were
num-
bered

by
one
fifteenth-
century
hand;
the
five
scribes
share
one
script,
one
set
of
draw-
ing
con-
ven-
tions
and
one
page
de-
sign;
the
two
lan-
guages
are
dis-
tributed
across
scribes
and
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sec-
tions
as
if
as-
signed.
A
book
made
over
many
years
by
un-
re-
lated
peo-
ple,
or
as-
sem-
bled
from
parts,
would
not
look
like
this.
(Chap-
ters
2,
4,
8.)

It
was
made
by
a
group.
Five
hands
is
Davis’s
count,
and
the
al-
ter-
na-
tion
of
two
of
them
sheet
by
sheet
in
the
herbal
shows
that
at
least
two
worked
on
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the
same
sec-
tion
at
the
same
time,
each
to
a
plan.
The
sheets
be-
ing
out
of
or-
der
shows
that
the
binder
was
not
one
of
them.
(Chap-
ters
4,
8.)
It

is
or-
gan-
ised
by
sub-
ject,
as
a
com-
pendium.
Plants
with
text;
stars
and
the
zo-
diac
with
la-
bels;
bathers
with
text;
a
cos-
mo-
log-
i-
cal
di-
a-
gram;
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a
phar-
macy
with
la-
belled
parts
and
con-
tain-
ers;
a
long
list
of
starred
en-
tries.
These
are
the
parts
of
a
med-
i-
cal
and
natural-
philosophical
com-
pendium
of
the

kind
that
fifteenth-
century
physi-
cians
and
apothe-
caries
owned,
in
which
a
herbal,
a
cal-
en-
dar,
a
trea-
tise
on
reg-
i-
men
and
a
book
of
recipes
were
bound
to-
gether.
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No
sur-
viv-
ing
com-
pendium
has
these
pic-
tures,
but
ev-
ery
sec-
tion
has
a
genre
to
be-
long
to.
(Chap-
ters
10–
15.)
Its

se-
quence
is
lost.
The
present
or-

der
of
the
sheets
is
not
the
maker’s,
and
the
colour-
ing
was
added,
at
least
in
part,
af-
ter
the
or-
der
was
lost.
Any
read-
ing
that
de-
pends
on
the
or-
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der
of
pages
is
not
yet
pos-
si-
ble.
(Chap-
ter
4.)

WHAT
THE
TEXT
IS

It
is
a
con-
sis-
tent
sys-
tem.
Thirty-
seven
thou-
sand
words
fol-
low
the
same

rules
of
word
for-
ma-
tion,
line
for-
ma-
tion
and
para-
graph
for-
ma-
tion,
across
five
scribes
and
two
lan-
guages.
The
rules
are
not
those
of
any
known
al-
pha-
bet,
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and
they
were
not
im-
pro-
vised.
(Chap-
ters
6,
7.)
Its

units
are
not
let-
ters.
The
glyphs
are
too
pre-
dictable
from
one
an-
other
to
be
the
let-
ters
of
a

lan-
guage
writ-
ten
out
plainly;
they
are
pre-
dictable
in
ex-
actly
the
way
the
parts
of
a
com-
pos-
ite
sym-
bol
are.
The
level
at
which
the
text
has
the
or-
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der-
li-
ness
of
lan-
guage
is
the
word,
or
just
be-
low
it.
(Chap-
ters
9,
17.)
Its

two
lan-
guages
are
two
set-
tings
of
one
sys-
tem.
A
and
B
dif-

fer
in
a
hand-
ful
of
af-
fixes
and
in
the
fre-
quency
of
com-
mon
words,
not
in
their
struc-
ture;
the
same
scribe
writes
both
sub-
jects
in
the
same
lan-
guage
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dif-
fer-
ently,
and
two
scribes
write
the
same
sub-
ject
in
the
same
lan-
guage
alike.
(Chap-
ter
8.)
It

is
about
things,
or
made
to
look
as
if
it
were.
The
vo-

cab-
u-
lary
of
each
sec-
tion
is
its
own,
in
pro-
por-
tion
to
the
way
real
books
on
sev-
eral
sub-
jects
di-
vide
their
vo-
cab-
u-
lary,
and
this
holds
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with
the
scribe
held
con-
stant.
This
is
the
strongest
ev-
i-
dence
that
the
text
car-
ries
con-
tent,
and
it
is
ev-
i-
dence,
not
proof.
(Chap-
ters
8,
9.)
It

is

not
a
one-
to-
one
sub-
sti-
tu-
tion
of
Latin,
Ital-
ian,
Ger-
man
or
En-
glish,
with
or
with-
out
vow-
els.
(Chap-
ter
17.)
It

is
not
well
ex-
plained
as
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mean-
ing-
less
text
gen-
er-
ated
by
copy-
ing.
The
rep-
e-
ti-
tion
that
the
copy-
ing
hy-
poth-
e-
sis
was
built
to
ex-
plain
is
a
prop-
erty
of
the

vo-
cab-
u-
lary,
not
of
the
se-
quence;
the
section-
by-
section
vo-
cab-
u-
lary
and
the
be-
haviour
of
la-
bels
re-
quire
more
of
a
gen-
er-
a-
tor
than
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copy-
ing
pro-
vides.
(Chap-
ters
16,
17.)

WHAT
THE
LA
BELS
ARE

They
are
words
of
the
same
sys-
tem,
with-
out
its
line-
marks.
They
are
mostly
unique,
mostly
o-
initial,

and
mostly
or-
di-
nary
vo-
cab-
u-
lary.
Thirty-
seven
zo-
diac
la-
bels
re-
cur
on
more
than
one
sign,
which
ar-
gues
against
their
be-
ing
proper
names
of
de-
grees
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or
stars.
The
con-
tainer
la-
bels
in
the
phar-
macy
are
the
one
class
that
be-
haves
like
names.
(Chap-
ters
7,
11,
14.)

WHAT
THE
PIC
TURES
ARE

They
are
com-

pe-
tent,
provin-
cial,
and
con-
ven-
tional
in
kind
with-
out
be-
ing
copies
of
any
known
ex-
em-
plar.
The
plants
be-
long
to
the
illustrated-
herbal
tra-
di-
tion;
the
zo-
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diac
em-
blems
to
the
Ger-
man
tra-
di-
tion
of
about
1400–
1500,
with
a
cross-
bow
Sagit-
tar-
ius;
the
bathers
to
the
bal-
ne-
o-
log-
i-
cal
tra-
di-
tion,

with
a
re-
sem-
blance
to
the
manuscripts
of
the
De
bal-
neis
Pute-
ola-
nis;
the
for-
ti-
fi-
ca-
tion
in
the
rosettes
to
north-
ern
Italy
and
the
Alps.
Taken
to-
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gether
they
place
the
book’s
mak-
ers
in
the
German-
speaking
or
north-
ern
Ital-
ian
re-
gion
in
the
gen-
er-
a-
tion
af-
ter
1404,
and
no
more
pre-
cisely
than
that.

(Chap-
ters
10–
13.)

WHAT
WE
THINK,
AND
HOW
FIRMLY

Of
the
ex-
pla-
na-
tions
that
sur-
vive
the
ev-
i-
dence,
we
find
the
verbose-
cipher
fam-
ily
the
most
prob-
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a-
ble,
by
a
mod-
est
mar-
gin,
for
three
rea-
sons:
it
ex-
plains
the
en-
tropy,
the
word
lengths
and
the
slot
struc-
ture
as
con-
se-
quences
of
a
sin-
gle

mech-
a-
nism;
it
fits
the
cen-
tury,
in
which
sub-
sti-
tu-
tion
ta-
bles
and
nomen-
cla-
tors
were
the
or-
di-
nary
tools
of
se-
crecy;
and
a
worked
ex-
am-
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ple
now
ex-
ists
that
re-
pro-
duces
most
of
the
statis-
tics
of
lan-
guage
A
from
Latin
or
Ital-
ian
plain-
text
(Greshko,
2025).
We
hold
this
at
the
level
of
a

work-
ing
hy-
poth-
e-
sis,
not
a
find-
ing.
The
natural-
language-
in-
a-
syllabary
fam-
ily
is
close
be-
hind
and
can-
not
be
sep-
a-
rated
from
it
by
the
tests

A
De-
fen-
si-
ble
Read-
ing
443



we
know
how
to
run.
If

the
first
hy-
poth-
e-
sis
is
right,
then
there
is
a
plain-
text,
prob-
a-
bly
in
Latin
or
a
Ro-
mance
or
Ger-
man
ver-
nac-

u-
lar,
prob-
a-
bly
a
med-
i-
cal
com-
pendium,
and
the
key
is
a
ta-
ble
that
maps
let-
ters
to
glyph
groups
of
the
kind
the
slot
gram-
mar
de-
scribes.

444
READ
ING
WITH
OUT
A
KEY



That
ta-
ble
has
re-
sisted
a
cen-
tury
of
at-
tack,
which
means
ei-
ther
that
it
is
more
com-
pli-
cated
than
the
slot
gram-
mar
suggests—
with
ho-
mo-
phones,
nulls

and
con-
text
rules—
or
that
some-
thing
about
the
plain-
text,
such
as
heavy
ab-
bre-
vi-
a-
tion,
makes
the
ci-
pher-
text
short
of
the
reg-
u-
lar-
i-
ties
that

A
De-
fen-
si-
ble
Read-
ing
445



crypt-
anal-
y-
sis
needs.
Both
are
pos-
si-
ble,
and
both
would
be
helped
by
the
one
thing
no-
body
has
yet
had:
the
sheets
in
their
orig-
i-
nal
or-
der.

WHAT
WE
DO
NOT
KNOW

We
do
not
know
the
lan-
guage,
the
au-
thor,
the
place,
the
pur-
pose,
or
the
mean-
ing
of
a
sin-
gle
word.
We
do
not
know
whether
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the
text
is
mean-
ing-
ful.
We
do
not
know
the
orig-
i-
nal
or-
der
of
the
leaves,
the
orig-
i-
nal
num-
ber
of
leaves,
or
when
the
book
was
first
bound.

We
do
not
know
what
the
women
in
the
wa-
ter
are
do-
ing,
what
the
rosettes
rep-
re-
sent,
or
which
plants
the
plants
are.
We
do
not
know
what
the
con-
tain-
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ers
con-
tain.
We
have
set
out
what

would
change
this
in
the
next
chap-
ter.
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19
Judging
the
Next
So-
lu-
tion

SOMEONE
will
an-

nounce
a
de-

ci-
pher-
ment
of
the
Voyn-
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ich
Manuscript
within
a
year
of
this
book
ap-
pear-
ing;
some-
one
does
most
years.
This
chap-
ter
is
for
the
reader
who
wants
to
know
whether
to
be-
lieve
it.
The
tests

be-
low
are
not
ours.
They
are
the
tests
that
ev-
ery
suc-
cess-
ful
de-
ci-
pher-
ment
of
an
un-
known
script
has
passed,
from
Cham-
pol-
lion’s
hi-
ero-
glyphs
to

450
READ
ING
WITH
OUT
A
KEY



Ven-
tris’s
Lin-
ear
B,
and
that
ev-
ery
failed
read-
ing
of
this
manuscript
has
not.
A
claimed
so-
lu-
tion
that
meets
them
de-
serves
at-
ten-
tion.
One
that
does
not

can
be
set
aside
with-
out
dis-
cour-
tesy,
how-
ever
dis-
tin-
guished
its
au-
thor.

THE
TESTS

1.
It
is
stated
in
ad-
vance
and
ap-
plied
me-
chan-
i-

Judging
the
Next
So-
lu-
tion
451



cally.
The
key—
the
ta-
ble
from
glyphs
to
let-
ters,
or
words
to
mean-
ings,
or
what-
ever
it
is—
must
be
writ-
ten
down
com-
pletely
be-
fore
any
pas-
sage
is

read,
and
read-
ing
must
con-
sist
of
ap-
ply-
ing
it.
A
key
that
is
ad-
justed
as
one
goes,
or
that
leaves
the
reader
free
to
choose
be-
tween
al-
ter-
na-
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tives
at
each
word,
is
not
a
key.
New-
bold’s
read-
ing
failed
here;
so
did
ev-
ery
“par-
tial
de-
cod-
ing”
of
the
past
decade.
2.

It
is
ap-
plied
by
some-

one
else.
A
sec-
ond
per-
son,
given
the
key
and
a
page
the
pro-
poser
has
not
read,
must
pro-
duce
the
same
read-
ing.
If
the
pro-
poser
is
the
only
one
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who
can
make
it
work,
it
is
not
work-
ing.
3.

It
pro-
duces
lan-
guage.
The
out-
put
must
be
a
text
in
an
iden-
ti-
fi-
able
lan-
guage
that
na-
tive

read-
ers
or
com-
pe-
tent
schol-
ars
of
that
lan-
guage
ac-
cept
as
gram-
mat-
i-
cal
and
mean-
ing-
ful,
with-
out
the
pro-
poser’s
gloss.
“Proto-
Romance”
that
no
Ro-
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mance
philol-
o-
gist
recog-
nises,
or
Latin
that
is
a
string
of
ab-
bre-
vi-
a-
tions
each
ex-
panded
as
con-
ve-
nient,
does
not
count.
4.

It
reads
the
run-
ning

text,
not
only
la-
bels.
Nine
tenths
of
the
manuscript
is
para-
graph
text.
A
read-
ing
of
a
dozen
la-
bels
is
a
hy-
poth-
e-
sis
about
a
dozen
words.
The
test

Judging
the
Next
So-
lu-
tion
455



is
a
page
of
the
recipe
sec-
tion,
or
a
herbal
para-
graph,
read
in
full.
5.

It
is
con-
sis-
tent
with
the
pic-
tures.
The
herbal
para-
graphs
should
dis-
cuss
plants;

the
recipe
en-
tries
should
con-
tain
in-
gre-
di-
ents
that
also
ap-
pear
in
the
phar-
macy;
the
bathing
text
should
be
about
what
the
bathing
pic-
tures
show,
what-
ever
that
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is.
A
read-
ing
in
which
the
page
about
a
plant
turns
out
to
be
about
some-
thing
un-
re-
lated
has
a
prob-
lem.
6.

It
ex-
plains
the
statis-
tics.
The
key,

ap-
plied
in
re-
verse
to
a
real
text
in
the
claimed
lan-
guage,
should
pro-
duce
text
with
the
prop-
er-
ties
mea-
sured
in
Part II:
the
slot
struc-
ture,
the
en-
tropy,
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the
line
ef-
fects,
the
two
lan-
guages.
If
the
pro-
posed
sys-
tem
could
not
have
pro-
duced
the
manuscript,
it
did
not.
7.

It
is
con-
sis-
tent
with
the
ob-
ject.

A
read-
ing
that
re-
quires
the
book
to
be
sixteenth-
century,
or
Mex-
i-
can,
or
the
work
of
one
per-
son,
has
to
over-
come
the
ra-
dio-
car-
bon
date,
the
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pig-
ments,
the
five
hands
and
the
quire
marks.
These
are
not
in-
ter-
pre-
ta-
tions
and
they
do
not
move.
8.

It
ac-
counts
for
its
own
nov-
elty.
If
the
lan-

guage
is
one
that
a
cen-
tury
of
ex-
perts
failed
to
see,
the
read-
ing
should
ex-
plain
what
they
missed
and
why
it
is
only
vis-
i-
ble
now.
“No-
body
tried
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X”
is
some-
times
true.
It
is
rarely
true
of
the
ob-
vi-
ous
lan-
guages.

WHAT
WOULD
MOVE
THE
QUES
TION

Short
of
a
de-
ci-
pher-
ment,
sev-
eral
pieces
of

work
would
change
what
can
be
said,
and
most
of
them
are
within
reach.

The
or-
der
of
the
sheets.
Lay-
field
and
Davis
have
pro-
posed
to
use
the
wa-
ter
stain
to
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re-
cover
the
orig-
i-
nal
se-
quence
(Lay-
field
and
Davis,
2026);
the
sewing
holes,
the
paint
trans-
fers
and
the
pic-
ture
across
fo-
lios
78v
and
81r
are
fur-
ther
con-

straints.
A
re-
con-
struc-
tion
tested
against
the
text’s
own
vo-
cab-
u-
lary
con-
ti-
nu-
ity
would
be
the
first
fully
in-
de-
pen-
dent
check
on
whether
the
text
has
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con-
tent.

A
sin-
gle
translit-
er-
a-
tion
with
un-
cer-
tainty.
The
two
main
translit-
er-
a-
tions
agree
on
three
words
in
four.
A
con-
sol-
i-
dated
ver-
sion
that

records
the
dis-
agree-
ments
as
al-
ter-
na-
tives,
rather
than
choos-
ing,
would
let
ev-
ery
statis-
tic
in
this
book
be
given
with
an
er-
ror
bar.

The
glyph
in-
ven-
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tory
set-
tled.
Davis’s
dig-
i-
tal
palaeog-
ra-
phy
has
be-
gun
this
(Davis,
2020).
A
pub-
lished,
image-
linked
in-
ven-
tory
of
dis-
tinct
forms,
with
their
vari-
ants,
would
re-

move
the
largest
known
source
of
dis-
agree-
ment
be-
tween
anal-
y-
ses.

A
verbose-
cipher
search.
Greshko’s
ci-
pher
shows
that
a
ta-
ble
of
the
right
kind
can
pro-
duce
the
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statis-
tics
(Greshko,
2025).
The
re-
verse
problem—
searching
the
space
of
such
ta-
bles
for
one
that
turns
the
manuscript
into
language—
has
not
been
at-
tempted
at
scale.
It
is
a
large

com-
pu-
ta-
tion
but
a
de-
fin-
able
one.

The
con-
tain-
ers.
Thirty-
six
unique
long
la-
bels
be-
side
thirty-
six
drawn
ves-
sels
are
the
best
cribs
in
the
book.
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Iden-
ti-
fy-
ing
the
ves-
sels,
or
find-
ing
their
mod-
els
in
the
ma-
te-
rial
cul-
ture
of
the
pe-
riod,
is
work
for
a
his-
to-
rian
of
phar-
macy

that
has
not
been
done.

The
com-
para-
nda.
The
bathers,
the
rosettes
and
the
zo-
diac
wheels
have
each
been
com-
pared
with
a
few
manuscripts.
Sys-
tem-
atic
com-
par-
i-
son
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against
the
digi-
tised
cor-
pus
of
fifteenth-
century
med-
i-
cal
and
as-
tro-
log-
i-
cal
manuscripts,
now
large,
might
find
the
mod-
els
the
draw-
ings
were
made
from,
and
a

model
with
text
would
be
a
crib
of
a
dif-
fer-
ent
kind.
None

of
this
re-
quires
read-
ing
the
manuscript.
All
of
it
would
make
read-
ing
it
more
likely,
and
all
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of
it
is
the
kind
of
pa-
tient,
check-
able
work
that
the
his-
tory
of
the
sub-
ject
has
had
too

lit-
tle
of.
The
book
has
waited
six
hun-
dred
years.
It
can
wait
for
the
or-
der
of
its
pages.

Judging
the
Next
So-
lu-
tion
467



A
Data
and
Meth-
ods

This
ap-
pendix
de-
scribes
the
data
be-
hind
ev-

ery
num-
ber
in
the
book
and
the
pro-
grams
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that
pro-
duced
them,
so
that
any-
one
can
re-
peat
the
work.
The
pro-
grams
are
short,
writ-
ten
in
Python
3
with
NumPy
and
Mat-
plotlib,
and
are
dis-
tributed
with
the

book’s
source.
Run-
ning
the
whole
set,
in-
clud-
ing
the
fig-
ures,
takes
un-
der
two
min-
utes
on
an
or-
di-
nary
lap-
top.

SOURCE
TEXT

ZL3b-
n.txt.
The
Zandbergen–
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Landini
translit-
er-
a-
tion
of
the
manuscript
in
EVA,
ver-
sion
3b
of
13
May
2025,
in
IVTFF
for-
mat
2.0,
dis-
tributed
at
https:
//
www.
voynich.
nu/
data/.
It
records
5,225

loci
(lines
of
text,
la-
bels,
cir-
cu-
lar
and
ra-
dial
text)
on
226
pages
and
pan-
els,
with
page
vari-
ables
giv-
ing
each
page’s
quire
($Q),
po-
si-
tion
in
quire
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($P),
il-
lus-
tra-
tion
type
($I),
Cur-
rier
lan-
guage
($L),
Davis
scribe
($H)
and
Cur-
rier
hand
($C),
and
mark-
ers
for
the
start
(<%>)
and
end
(<$>)
of
para-
graphs.
IT2a-

n.txt.
Takeshi
Taka-
hashi’s
translit-
er-
a-
tion
in
the
same
for-
mat,
used
only
for
the
agree-
ment
mea-
sure
in
chap-
ter 5.
CD2a-

n.txt.
The
Currier–
D’Imperio
translit-
er-
a-
tion,
used
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only
to
con-
firm
the
cor-
re-
spon-
dence
be-
tween
Cur-
rier’s
al-
pha-
bet
and
EVA.

READING
THE
FOR
MAT

The
reader
(ivtff.py)
ap-
plies
these
rules
to
each
lo-
cus.

In-
line
com-
ments
<...>
are
re-
moved.
High-
ASCII
codes
@nnn;
for
rare
glyphs
are
re-
moved.
Lig-
a-
ture
braces
{}
are
re-
moved
and
their
con-
tents
kept.
Where
the
tran-
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scriber
gives
al-
ter-
na-
tives
[a:b],
the
first
is
taken.
Un-
cer-
tain
spaces
(,)
are
treated
as
spaces.
Lines
con-
tin-
ued
with
a
trail-
ing
/
are
joined.
Words
con-
tain-

ing
?
(an
un-
read-
able
char-
ac-
ter)
are
ex-
cluded
from
word
counts;
there
are
140
in
the
run-
ning
text.
“Running

text”
means
loci
of
generic
type
P
(para-
graph
text)
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only.
La-
bels
are
loci
of
type
L;
cir-
cu-
lar
and
ra-
dial
text
are
C
and
R.
All
counts
in
the
book
say
which
they
use.

GLYPH
UNITS

Statistics
are

given
on
the
EVA
char-
ac-
ters
and,
where
stated,
on
a
“glyph-
unit”
al-
pha-
bet
in
which
the
se-
quences
cth,
ckh,
cph,
cfh,
ch
and
sh
are
counted
as
sin-
gle
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sym-
bols.
No
other
merg-
ing
is
done;
iin
and
ee
are
left
as
se-
quences.

REFERENCE
TEXTS

Five
sam-
ples
of
ex-
actly
34,180
words
were
taken
from
public-
domain
texts:

the
Latin
Vul-
gate
and
the
Bible
in
En-
glish
(King
James),
Ger-
man
and
Ital-
ian
from
the
par-
al-
lel
Bible
cor-
pus
dis-
tributed
by
C.Christodoulopou-
los
and
M. Steed-
man
(https:
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//
github.
com/
christos-c/
bible-corpus),
and
Books
2–
5
of
Pliny’s
Nat-
u-
ral
His-
tory
from
the
Latin
Li-
brary
as
dis-
tributed
by
the
Clas-
si-
cal
Lan-
guage
Toolkit.
Each
sam-

ple
is
a
con-
tigu-
ous
stretch
be-
gin-
ning
one
fifth
of
the
way
into
the
source
(one
twen-
ti-
eth
for
Pliny),
lower-
cased,
with
punc-
tu-
a-
tion
and
dig-
its
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re-
moved.
The
sam-
ples
are
cho-
sen
for
avail-
abil-
ity
and
size,
not
as
can-
di-
dates
for
the
manuscript’s
lan-
guage.

MEASURES

Entropy.
h1 =

−∑
i pi log2 pi

over
sin-
gle
sym-

bols;
h2 =

−∑
ij pij log2 pj|i

over
ad-
ja-
cent
pairs;
the
word
space
is
in-
cluded
as
a
sym-
bol
in
both.
In-
dex
of
co-
in-
ci-
dence:∑

i ni(ni−
1)/N(N−
1),
ex-
clud-
ing
the
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space.
Zipf
slope:
least-
squares
slope
of
log
fre-
quency
on
log
rank
over
ranks
1–
1000.
Key-
ness:
signed
log-
likelihood
G2

for
each
word’s
counts
in
two
groups,
words
with
fewer
than

20
oc-
cur-
rences
com-
bined
ex-
cluded;
the
share
of
“sig-
nif-
i-
cantly
skewed”
to-
kens
is
the
share
ly-
ing
in
words
with
|G2| >
10.83

(p <

0.001).
Group
sim-
i-
lar-
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ity:
co-
sine
be-
tween
fre-
quency
vec-
tors
over
the
400
com-
mon-
est
words.
B-
score:
per
page,
the
share
of
words
con-
tain-
ing
ed,
end-
ing
in
eey,
or
be-

gin-
ning
with
qok,
mi-
nus
the
share
be-
gin-
ning
with
cho
or
sho,
equal
to
daiin,
or
end-
ing
in
ol
or
or.
Near-
twins:
two
words
are
near-
twins
if
their
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edit
dis-
tance
is
1.
Sub-
sti-
tu-
tion
search:
hill-
climbing
over
one-
to-
one
as-
sign-
ments
of
the
n

com-
mon-
est
glyph
units
to
the
let-
ters
of
the
ref-

er-
ence
al-
pha-
bet,
scored
by∑

ij Cij logPm(i)m(j)

where
C

is
the
Voyn-
ich
bi-
gram
count
ma-
trix
and
P

the
ref-
er-
ence
bi-
gram
model
with
add-
0.5
smooth-
ing;
12
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restarts
of
6,000
pro-
pos-
als
each,
with
the
word
space
fixed.

FIGURES

All
data
fig-
ures
were
drawn
by
a
small
li-
brary
(vizkit)
that
lays
out
each
fig-
ure
as

a
stack
of
mea-
sured
text
and
plot
re-
gions
at
the
fi-
nal
printed
width,
so
that
noth-
ing
is
rescaled
in
the
page,
and
that
checks
ev-
ery
ren-
dered
fig-
ure
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for
over-
lap-
ping
or
clipped
text
and
for
type
be-
low
6
points
be-
fore
it
is
writ-
ten.
The
cat-
e-
gor-
i-
cal
palette
was
val-
i-
dated
for
colour-
vision

de-
fi-
ciency.
The
fo-
lio
im-
ages
are
the
Bei-
necke
Li-
brary’s
IIIF
im-
ages
at
2,000
pix-
els
wide,
and
the
large
fold-
outs
at
full
res-
o-
lu-
tion.
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FILES

ivtff.py
IVTFF
2.0
reader.

corpus.py
Corpus
ob-
ject;
se-
lec-
tions
by
lo-
cus
type,
sec-
tion,
lan-
guage,
scribe,
page.

refcorpora.py
Reference
sam-
ples.

a1_structure.py
Codex
map,
sec-
tion
and
quire

sum-
maries.

a2_stats.py
Basic
statis-
tics,
Zipf,
word
length,
en-
tropy.

a3_wordstructure.py
Glyph
po-
si-
tions,
word
rules,
slot
gram-
mar.

a4_lines.py
Line
and
para-
graph
ef-
fects.

a5_groups.py
A/B
key-
ness,
B-
score,
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group
sim-
i-
lar-
ity.

a6_labels_repeats_agreement.py
Labels,
rep-
e-
ti-
tion,
tran-
scrip-
tion
agree-
ment.

a9_decipher.py
The
ex-
per-
i-
ments
of
chap-
ter
17.

build_figures.py,
figs_variants.py,
vizkit/
The
fig-
ures.
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B
Folio
Con-
cor-
dance

Every
page
and
fold-
out
panel
in
the
ZL3b
translit-
er-
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a-
tion,
in
bound
or-
der,
with
its
quire,
the
type
of
il-
lus-
tra-
tion
on
it
(af-
ter
the
translit-
er-
a-
tion’s
page
vari-
ables),
Cur-
rier’s
lan-
guage
where
he
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as-
signed
one,
Davis’s
scribe,
and
the
num-
ber
of
words
of
run-
ning
text
and
of
la-
bels.
Sec-
tion
codes:
H
herbal,
A
as-
tro-
nom-
i-
cal,
Z
zo-
diac,
B
Folio
Con-
cor-
dance
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bathing
(bi-
o-
log-
i-
cal),
C
cos-
mo-
log-
i-
cal,
P
phar-
ma-
ceu-
ti-
cal,
S
starred
text,
T
text
only.
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page q. type lang. scribe text labels

f1r 1 T A 1 210 0
f1v 1 H A 1 82 0
f2r 1 H A 1 80 4
f2v 1 H A 1 55 0
f3r 1 H A 1 110 0
f3v 1 H A 1 85 0
f4r 1 H A 1 61 0
f4v 1 H A 1 79 0
f5r 1 H A 1 54 0
f5v 1 H A 1 48 0
f6r 1 H A 1 80 0
f6v 1 H A 1 113 0
f7r 1 H A 1 57 0
f7v 1 H A 1 75 0
f8r 1 H A 1 134 0
f8v 1 H A 1 101 0
f9r 2 H A 1 74 0
f9v 2 H A 1 74 0
f10r 2 H A 1 86 0
f10v 2 H A 1 57 0
f11r 2 H A 1 59 0
f11v 2 H A 1 44 1
f13r 2 H A 1 73 0
f13v 2 H A 1 61 0
f14r 2 H A 1 72 0
f14v 2 H A 1 72 0
f15r 2 H A 1 78 0
f15v 2 H A 1 70 0
f16r 2 H A 1 81 0
f16v 2 H A 1 76 0
f17r 3 H A 1 74 2
f17v 3 H A 1 135 0
f18r 3 H A 1 79 0
f18v 3 H A 1 69 0
f19r 3 H A 1 76 0
f19v 3 H A 1 78 0
f20r 3 H A 1 88 0
f20v 3 H A 1 85 0

page q. type lang. scribe text labels

f21r 3 H A 1 104 0
f21v 3 H A 1 57 0
f22r 3 H A 1 104 0
f22v 3 H A 1 71 0
f23r 3 H A 1 104 0
f23v 3 H A 1 85 0
f24r 3 H A 1 109 0
f24v 3 H A 1 84 0
f25r 4 H A 1 47 0
f25v 4 H A 1 57 0
f26r 4 H B 2 71 0
f26v 4 H B 2 93 0
f27r 4 H A 1 85 0
f27v 4 H A 1 54 0
f28r 4 H A 1 60 0
f28v 4 H A 1 63 0
f29r 4 H A 1 60 0
f29v 4 H A 1 73 0
f30r 4 H A 1 92 0
f30v 4 H A 1 63 0
f31r 4 H B 2 102 0
f31v 4 H B 2 110 0
f32r 4 H A 1 72 0
f32v 4 H A 1 79 0
f33r 5 H B 2 74 0
f33v 5 H B 2 93 0
f34r 5 H B 2 123 0
f34v 5 H B 2 117 0
f35r 5 H A 1 90 0
f35v 5 H A 1 91 0
f36r 5 H A 1 53 0
f36v 5 H A 1 74 0
f37r 5 H A 1 73 0
f37v 5 H A 1 89 0
f38r 5 H A 1 38 0
f38v 5 H A 1 60 0
f39r 5 H B 2 157 0
f39v 5 H B 2 139 0

page q. type lang. scribe text labels

f40r 5 H B 2 93 0
f40v 5 H B 2 99 0
f41r 6 H B 5 86 0
f41v 6 H B 5 59 1
f42r 6 H A 1 136 0
f42v 6 H A 1 100 0
f43r 6 H B 2 153 0
f43v 6 H B 2 151 0
f44r 6 H A 1 74 0
f44v 6 H A 1 98 0
f45r 6 H A 1 89 0
f45v 6 H A 1 74 0
f46r 6 H B 2 163 0
f46v 6 H B 2 110 0
f47r 6 H A 1 76 0
f47v 6 H A 1 75 0
f48r 6 H B 5 89 0
f48v 6 H B 5 114 0
f49r 7 H A 1 113 0
f49v 7 H A 1 131 20
f50r 7 H B 2 91 0
f50v 7 H B 2 98 0
f51r 7 H A 1 86 0
f51v 7 H A 1 75 0
f52r 7 H A 1 63 0
f52v 7 H A 1 77 0
f53r 7 H A 1 57 0
f53v 7 H A 1 72 0
f54r 7 H A 1 99 0
f54v 7 H A 1 93 0
f55r 7 H B 2 124 0
f55v 7 H B 2 94 0
f56r 7 H A 1 101 0
f56v 7 H A 1 90 0
f57r 8 H B 5 83 0
f57v 8 C – 1 0 5
f58r 8 S A 3 378 0
f58v 8 S A 3 374 0

Folio
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page q. type lang. scribe text labels

f65r 8 H – 3 0 3
f65v 8 H – 3 39 0
f66r 8 T B 5 294 51
f66v 8 H B 5 113 0
f67r1 9 A – 4 41 0
f67r2 9 A – 4 126 64
f67v2 9 C – 4 33 8
f67v1 9 A – 4 0 16
f68r1 9 A – 4 30 29
f68r2 9 A – 4 36 25
f68r3 9 A – 4 0 16
f68v3 9 C – 4 54 2
f68v2 9 A – 4 43 0
f68v1 9 A – 4 0 0
f69r 10 C – 4 36 47
f69v 10 C – 4 0 0
f70r1 10 C – 4 0 0
f70r2 10 C – 4 101 0
f70v2 10 Z – 4 0 34
f70v1 10 Z – 4 0 25
f71r 11 Z – 4 0 17
f71v 11 Z – 4 0 22
f72r1 11 Z – 4 0 23
f72r2 11 Z – 4 0 31
f72r3 11 Z – 4 0 40
f72v3 11 Z – 4 0 34
f72v2 11 Z – 4 0 31
f72v1 11 Z – 4 0 28
f73r 12 Z – 4 0 30
f73v 12 Z – 4 0 30
f75r 13 B B 2 385 0
f75v 13 B B 2 312 36
f76r 13 T B 2 560 9
f76v 13 B B 2 393 0
f77r 13 B B 2 321 11
f77v 13 B B 2 321 10
f78r 13 B B 2 289 7
f78v 13 B B 2 294 0

page q. type lang. scribe text labels

f79r 13 B B 2 382 0
f79v 13 B B 2 355 0
f80r 13 B B 2 434 10
f80v 13 B B 2 376 0
f81r 13 B B 2 210 0
f81v 13 B B 2 252 2
f82r 13 B B 2 273 13
f82v 13 B B 2 306 14
f83r 13 B B 2 340 4
f83v 13 B B 2 254 4
f84r 13 B B 2 354 14
f84v 13 B B 2 341 0
f85r1 14 T B 2 347 0
f85r2 14 C B 2 107 0
f86v4 14 C B 2 47 0
f86v6 14 T B 2 490 0
f86v5 14 T B 2 389 0
f86v3 14 C B 2 277 0
f87r 15 H A 1 102 0
f87v 15 H A 1 77 0
f88r 15 P A 1 133 16
f88v 15 P A 1 130 13
f89r1 15 P A 1 124 15
f89r2 15 P A 1 211 22
f89v2 15 P A 1 164 15
f89v1 15 P A 1 145 9
f90r1 15 H A 1 68 0
f90r2 15 H A 1 42 0
f90v2 15 H A 1 61 0
f90v1 15 H A 1 76 0
f93r 17 H A 1 148 0
f93v 17 H A 1 69 0
f94r 17 H B 3 77 0
f94v 17 H B 3 87 0
f95r1 17 H B 3 101 0
f95r2 17 H B 3 79 0
f95v2 17 H B 3 55 0
f95v1 17 H B 3 118 0

page q. type lang. scribe text labels

f96r 17 H A 1 78 0
f96v 17 H A 1 51 0
f99r 19 P A 1 158 35
f99v 19 P A 1 137 26
f100r 19 P A 1 90 18
f100v 19 P A 1 79 14
f101r 19 P A 1 227 0
f101v 19 P A 1 179 18
f102r1 19 P A 1 97 4
f102r2 19 P A 1 137 4
f102v2 19 P A 1 165 20
f102v1 19 P A 1 117 9
f103r 20 S B 3 523 0
f103v 20 S B 3 453 0
f104r 20 S B 3 448 0
f104v 20 S B 3 474 0
f105r 20 S B 3 378 0
f105v 20 S B 3 399 0
f106r 20 S B 3 431 0
f106v 20 S B 3 444 0
f107r 20 S B 3 487 0
f107v 20 S B 3 462 0
f108r 20 S B 3 493 0
f108v 20 S B 3 580 0
f111r 20 S B 3 622 0
f111v 20 S B 3 565 0
f112r 20 S B 3 398 0
f112v 20 S B 3 419 0
f113r 20 S B 3 529 0
f113v 20 S B 3 501 0
f114r 20 S B 3 456 0
f114v 20 S B 3 374 0
f115r 20 S B – 461 0
f115v 20 S B 3 408 0
f116r 20 S B 3 545 0
f116v 20 T – 3 0 2
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C
Statistical
Ta-
bles

Values
com-
puted
from
the
ZL3b
translit-
er-
a-
tion
(run-
ning
text
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only,
words
con-
tain-
ing
an
un-
read-
able
char-
ac-
ter
re-
moved)
and
from
ref-
er-
ence
sam-
ples
of
34,180
words
each.
En-
tropies
in
bits;
the
char-
ac-
ter
stream
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in-
cludes
the
word
space
as
a
sym-
bol.

C.1
BA
SIC
STATIS
TICS

corpus tokens types hapax mean len. s.d. Zipf slope h1 h2

Voynich (all running text) 34,180 7,466 5,266 5.10 1.94 1.04 3.88 2.13
Voynich A 10,772 3,462 2,530 5.03 2.11 0.99 3.85 2.19
Voynich B 22,869 4,941 3,427 5.14 1.84 1.07 3.88 2.01
Latin Vulgate) 34,180 6,817 4,084 5.30 2.68 0.95 4.00 3.33
Latin Pliny, Nat. Hist.) 34,180 12,578 8,976 5.97 2.71 0.81 4.05 3.42
English KJV 34,180 2,351 933 4.08 1.90 1.17 4.01 3.11
German Bible) 34,180 3,575 1,634 4.54 2.10 1.08 4.06 3.15
Italian Bible) 34,180 4,314 2,286 4.45 2.48 1.07 4.01 3.20

Voynich
fig-
ures
on
the
glyph-
unit
al-
pha-
bet
(ch,
sh,
Statistical
Ta-
bles
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cth,
ckh,
cph,
cfh
as
sin-
gle
sym-
bols):
all
text
h1

=
3.87,
h2

=
2.26;
A
h2

=
2.38;
B
h2

=
2.11.
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C.2
LA
BELS

type description tokens types % q-initial % o-initial mean len. % types in text

Lz zodiac figure labels 345 281 0.3 67.2 5.66 51
Ln nymph labels (biological) 64 60 3.1 54.7 5.09 80
Lf plant-part labels (pharmaceutical) 202 191 0.5 51.0 5.75 52
Lc container labels (pharmaceutical) 36 36 0.0 52.8 6.94 8
Ls star labels 86 85 1.2 59.3 5.77 56
Lt tube/tub labels 55 53 1.8 69.1 5.76 60
L0 other labels 202 133 2.5 22.8 3.52 58
La astronomical labels 9 9 0.0 55.6 5.78 56
Lp herb labels 5 5 0.0 20.0 5.20 60
P running text (reference) 34180 7466 15.5 20.4 5.10 100

C.3
LINE
PO
SI
TION

Share
of
words
(per
cent)
by
ini-
tial
or
fi-
nal
glyph
and
by
po-
si-
tion
Statistical
Ta-
bles
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in
the
line;
4,034
lines
with
three
or
more
words.
position o c q s d y a p k t f l

line-first word, initial glyph 13.4 4.1 13.0 14.7 15.4 14.6 0.4 9.3 2.6 9.7 0.8 1.7
line-middle word, initial glyph 21.1 21.3 16.9 12.2 7.1 3.4 5.5 0.5 3.8 1.9 0.3 4.2
line-last word, initial glyph 22.9 16.6 8.8 8.0 16.8 3.5 8.7 0.4 3.0 1.7 0.2 5.9

y n l r s m o d g

line-first word, final glyph 32.4 20.0 14.2 20.4 3.7 0.4 6.0 1.5 0.0
line-middle word, final glyph 42.2 16.2 16.5 15.2 3.0 0.9 3.2 1.4 0.1
line-last word, final glyph 39.0 15.3 11.1 8.6 3.4 15.6 1.3 2.6 2.2

C.4
WORDS
MOST
CHAR
AC
TER
IS
TIC
OF
A
AND
OF
B

Counts
and
rate
per
10,000
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words;
ranked
by
signed
log-
likelihood
G2.

word A B /10k A /10k B

daiin 456 296 423 129
chol 261 99 242 43
chor 165 27 153 12
cthy 88 5 82 2
sho 94 14 87 6
cthol 51 2 47 1
chy 97 33 90 14
s 161 98 149 43
shol 107 56 99 24
cthor 38 2 35 1
cho 55 16 51 7
shor 64 26 59 11
qotchy 48 13 45 6
ckhey 27 1 25 0
otchol 25 1 23 0
kchy 29 4 27 2
shy 56 28 52 12
dchy 21 1 19 0
dchor 21 1 19 0
chaiin 35 10 32 4
d 33 9 31 4
ckhol 19 1 18 0
kchor 19 1 18 0
dor 43 20 40 9
ckhy 28 7 26 3

word A B /10k A /10k B

chedy 1 486 1 213
shedy 2 419 2 183
qokeedy 0 303 0 132
qokedy 1 267 1 117
qokain 4 274 4 120
otedy 0 138 0 60
qokaiin 22 243 20 106
okedy 0 106 0 46
lchedy 1 115 1 50
okeedy 0 103 0 45
qotedy 0 87 0 38
qol 6 132 6 58
qoteedy 0 76 0 33
oteedy 1 86 1 38
qokal 16 168 15 73
qokeey 40 262 37 115
okain 8 125 7 55
sheedy 1 81 1 35
chdy 8 122 7 53
otain 3 90 3 39
keedy 0 62 0 27
al 24 183 22 80
otar 8 113 7 49
aiin 81 366 75 160
ol 99 419 92 183
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C.5
SUB
STI
TU
TION
SEARCH

Mean
log-
probability
per
char-
ac-
ter
(nat-
u-
ral
log)
un-
der
each
lan-
guage’s
bi-
gram
model.
In
ev-
ery
case
the
con-
trol
(a
ran-
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dom
en-
ci-
pher-
ment
of
the
lan-
guage’s
own
text,
solved
by
the
same
search)
was
re-
cov-
ered
with
a
score
equal
to
the
own-
text
score.
“Hits”
is
the
share
of
Statistical
Ta-
bles
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mapped
Voyn-
ich
words
found
in
the
ref-
er-
ence
sam-
ple’s
vo-
cab-
u-
lary,
un-
der
the
best
key
and
un-
der
a
ran-
dom
key.
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language own text best key random key hits, best hits, random

Latin Vulgate) 2.307 2.477 4.744 7.9% 0.6%
Latin Pliny, Nat. Hist.) 2.370 2.437 4.552 8.2% 2.5%
English KJV 2.154 2.443 4.505 6.9% 1.1%
German Bible) 2.184 2.516 5.735 3.8% 0.3%
Italian Bible) 2.221 2.501 5.363 8.8% 1.8%
Latin Vulgate), vowel-less 2.131 2.426 3.487 28.4% 8.8%
Latin Pliny, Nat. Hist.), vowel-less 2.222 2.398 3.603 38.1% 11.1%
English KJV, vowel-less 1.968 2.559 4.366 19.2% 5.9%
German Bible), vowel-less 2.046 2.563 4.138 20.5% 8.7%
Italian Bible), vowel-less 2.096 2.477 4.430 19.8% 6.7%
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D
How
This
Book
Was
Made

This
book
was
writ-
ten
by
a
hu-

man
au-
thor
work-
ing
with
an
AI
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sys-
tem,
Claude,
made
by
An-
thropic.
The
reader
is
en-
ti-
tled
to
know
what
that
means
in
prac-
tice,
and
what
it
does
not.

WHAT
EACH
DID

The
au-
thor
set

the
ques-
tion,
the
stan-
dard
of
ev-
i-
dence
and
the
shape
of
the
book,
chose
the
for-
mat
and
the
fig-
ure
style
from
al-
ter-
na-
tives,
and
is
re-
spon-
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si-
ble
for
ev-
ery
claim
in
it.
The
AI
sys-
tem
did
the
com-
pu-
ta-
tion:
it
fetched
the
translit-
er-
a-
tions
and
ref-
er-
ence
texts,
wrote
and
ran
the

pro-
grams
in
Ap-
pendixA,
built
the
fig-
ure
li-
brary,
drafted
the
chap-
ters
from
the
re-
sults
and
the
pub-
lished
lit-
er-
a-
ture,
and
checked
the
draft
against
the
data.
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Where
the
draft
said
some-
thing
the
data
did
not
sup-
port,
it
was
changed
or
cut.
Where
the
lit-
er-
a-
ture
was
un-
cer-
tain,
the
un-
cer-
tainty
is
in
the

text.

WHAT
WENT
WRONG
FIRST

An
ear-
lier
draft
of
this
project,
made
in
the
spring
of
2026,
was
built
from
the
manuscript
im-
ages
alone,
with-
out
a
machine-
readable
tran-
scrip-
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tion.
The
AI
sys-
tem
of
that
draft
pro-
duced
“read-
ings”
of
la-
bels
and
words
by
de-
scrib-
ing
what
it
saw
in
the
pic-
tures,
and
from
those
read-
ings
a

the-
ory
grew:
names
of
zo-
diac
signs,
names
of
plan-
ets,
a
seven-
planet
phar-
ma-
col-
ogy,
a
con-
structed
lan-
guage.
When
the
read-
ings
were
checked
against
the
translit-
er-
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a-
tions
in
Oc-
to-
ber
2026,
none
of
them
ex-
isted.
The
strings
the
sys-
tem
had
re-
ported
were
not
in
the
manuscript
in
any
tran-
scrip-
tion;
sev-
eral
con-
tained

se-
quences
the
script
can-
not
form.
The
ear-
lier
draft
was
set
aside
and
this
book
was
be-
gun
from
the
data.
We

record
this
be-
cause
it
is
the
char-
ac-
ter-
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is-
tic
fail-
ure
of
the
sub-
ject,
and
be-
cause
an
AI
sys-
tem
is
un-
usu-
ally
good
at
com-
mit-
ting
it.
A
lan-
guage
model
asked
to
read
an
un-

read-
able
page
will
read
it,
flu-
ently
and
with
con-
fi-
dence,
and
the
re-
sult
will
have
ev-
ery
out-
ward
fea-
ture
of
a
find-
ing.
The
only
pro-
tec-
tion
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is
the
one
this
book
has
tried
to
ap-
ply
through-
out:
no
num-
ber
with-
out
a
pro-
gram
that
pro-
duces
it,
no
read-
ing
with-
out
a
tran-
scrip-
tion
be-

hind
it,
no
claim
about
the
ob-
ject
with-
out
a
source
that
ex-
am-
ined
the
ob-
ject.
Read-
ers
who
find
places
where
that
stan-
dard
slips
are
asked
to
say
so.

How
This
Book
Was
Made
509



REPRODUCIBILITY

The
translit-
er-
a-
tions,
the
ref-
er-
ence
texts,
the
pro-
grams
and
the
fig-
ure
sources
are
dis-
tributed
with
the
book.
Ev-
ery
fig-
ure
can
be
re-
gen-

er-
ated
from
them,
and
ev-
ery
num-
ber
in
the
text
can
be
traced
to
a
ta-
ble
those
pro-
grams
write.
The
fo-
lio
im-
ages
are
the
Bei-
necke
Li-
brary’s
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own
and
are

free
to
use.
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