About Massacring Trees and Crunching Words
Applying Word Embeddings to Annie Proulx’s Barkskins
text Anaïs Berck
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Look around you and observe what is made of
wood. Maybe the table you’re reading at? The
chair? The window frame? The bed you’re lying on?
The floor? The door to the room? The stairs leading
to the upper floor? The pencil you’ll soon be taking
notes with? All those pieces of wood used to be
part of trees, many different kinds of trees. Someone, somewhere, far in the past, must have had the
idea to fell the first tree, to chop it into pieces, to
make planks of it, to transport it and use it to build
ships, houses, and other objects. To transform it.
In her stunning novel Barkskins1, Annie Proulx
describes what she considers the main cause of the
current climate crisis. The book, spanning three
centuries, follows the story of two French immigrants and their descendants. From the first days of
the colonization of North America, when people
still believed they could clear-cut to their heart’s
content because the forests were infinite, we
track them felling trees along Canada’s east coast,
through Maine and Michigan in the US, and then
New Zealand. One after another, throughout the
book, the most majestic specimens of the “standing people” fall. Each piece of forest is transformed
into a battlefield.
Now look at your phone or laptop and pinpoint
where you see language processing software. Maybe
in the autocomplete of your text message or chat
application? Maybe in the autocomplete of your
browser? Maybe you give voice commands to your
phone? Or do you have a spellchecker to help you
write your email? Computers can’t read or write
like we do. Someone, somewhere, not so far in the
past, had the idea to transform text into numbers, to
chop it up, let computers calculate the bits, come up
with digital grammar rules, and save the calculations
to create functioning language software.
This story describes how a group of algorithms
called word2vec crushes text to convert it into
numbers and thus creates the so-called “magic” in
your smart machine. Word2vec (also called word
embeddings) was invented between 2003 and
20132 and has been a successful method for solving
a lot of language problems in computing ever since.
The model makes it possible to predict the
context in which a word occurs, and to establish

relationships between similar words or synonyms. It is a popular technique that develops
surprisingly performative language analysis.
Word2vec can be used, for instance, in the automatic analysis of comments and reviews on the
web, in automatic recommendations based on
keywords you type into a browser or a chat, and
so on.
In this story I use Annie Proulx’s novel as a
metaphor that – hopefully – shows how text has
to be felled like a tree in order to do something
with it. In normal circumstances, word2vec makes
calculations based on the entire English Wikipedia
or huge parts of the English-language internet in
order to achieve optimal results. At this moment
text is still believed to be infinite, just as the first
occupiers of North America believed that forests
were infinite. After only a hundred years they
observed with horror that white hemlocks were no
longer to be found. Perhaps in a few decades’ time
we will have to accept that poetic or literary texts,
or even all texts in minority languages, will have
completely disappeared, something we can hardly
imagine now. Time will tell.
Let’s have a look at the linguistic forest we’re
dealing with. Word2vec opens the text document
of the novel and reads it line by line. These are the
first twenty-six lines.
In twilight they passed bloody Tadoussac, Kébec
and Trois-Rivières and near dawn moored at a
remote riverbank settlement. René Sel, stiff
black hair, slanted eyes, yeux bridés - in
ancient times invading Huns had been at his
people - heard someone say “Wobik.” Mosquitoes
covered their hands and necks like fur. A man
with yellow eyebrows pointed them at a raindark house. Mud, rain, biting insects and the
odor of willows made the first impression of New
France. The second impression was of dark vast
forest, inimical wilderness.
The newcomers, standing in the rain
waiting to be called to make their marks in a
great ledger, saw the farmers clumped under a
sheltering spruce. The farmers stared at them
and exchanged comments.
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At his turn René made not only an X but the

',', 'biting', 'insects', 'and', 'the', 'odor',

letter R - marred by a spatter of ink from

'of', 'willows', 'made', 'the', 'first',

the quill - a letter which he had learned in

'impression', 'of', 'new', 'france', '.',

childhood from the old priest who said it was

'the', 'second', 'impression', 'was', 'of',

the beginning of René, his name. But the priest

'dark', 'vast', 'forest', ',', 'inimical',

had died of winter starvation before he could

'wilderness', '.', 'the', 'newcomers', ',',

teach him the succeeding letters.

'standing', 'in', 'the', 'rain', 'waiting',

Yellow Eyebrows regarded the R. “Quite the

'to', 'be', 'called', 'to', 'make', 'their',

learned fellow, eh?” he said. He bawled out

'marks', 'in', 'a', 'great', 'ledger', ',',

“Monsieur Claude Trépagny!” and René’s new

'saw', 'the', 'farmers', 'clumped', 'under',

master, a shambling, muscular man, beckoned

'a', 'sheltering', 'spruce', '.', 'the',

him forward. He carried a heavy stick like a

'farmers', 'stared', 'at', 'them', 'and',

cudgel. Drops of rain caught in the wool of his

'exchanged', 'comments', '.', 'at', 'his',

knitted cap. Thick brows couldn’t shadow his

'turn', 'rené', 'made', 'not', 'only', 'an',

glaring eyes, the whites so white and flashing

'x', 'but', 'the', 'letter', 'r’, ‘-’,

they falsely indicated a vivacious nature. “We

‘marred', 'by', 'a', 'spatter', 'of', 'ink',

must wait a little,” he said to René.

'from', 'the', 'quill’, ‘-’, ‘a', 'letter',
'which', 'he', 'had', 'learned', 'in',

To make the text more manageable for the machine, each letter of each line is written in lower
case. Then each line is chopped into pieces, the
way you would subdivide the trees of the forest
into which ones are of interest for wood production. Spaces are invitations to generate a block of
“word”. In the programming language Python, a
word or “string of letters” is indicated by quotes.
Punctuation marks are also interpreted as words,
unless we decide to remove them. The novel has
a total of 264,015 words. Below you can read the
same beginning of the linguistic forest, separated
into individual trees.

'childhood', 'from', 'the', 'old', 'priest',
'who', 'said', 'it', 'was', 'the', 'beginning',
'of', 'rené', ',', 'his', 'name', '.', 'but',
'the', 'priest', 'had', 'died', 'of', 'winter',
'starvation', 'before', 'he', 'could', 'teach',
'him', 'the', 'succeeding', 'letters', '.',
'yellow', 'eyebrows', 'regarded', 'the', 'r.',
'quite', 'the', 'learned', 'fellow', ',',
'eh', '?', 'he', 'said', '.', 'he', 'bawled',
'out', 'monsieur', 'claude', 'trépagny', '!',
'and', 'rené', '’', 's', 'new', 'master', ',',
'a', 'shambling', ',', 'muscular', 'man',
',', 'beckoned', 'him', 'forward', '.', 'he',
'carried', 'a', 'heavy', 'stick', 'like', 'a',

'in', 'twilight', 'they', 'passed', 'bloody',

'cudgel', '.', 'drops', 'of', 'rain', 'caught',

'tadoussac', ',', 'kébec', 'and', 'trois-

'in', 'the', 'wool', 'of', 'his', 'knitted',

rivières', 'and', 'near', 'dawn', 'moored',

'cap', '.', 'thick', 'brows', 'couldn', '’',

'at', 'a', 'remote', 'riverbank', 'settlement',

't', 'shadow', 'his', 'glaring', 'eyes',

'.', 'rené', 'sel', ',', 'stiff', 'black',

',', 'the', 'whites', 'so', 'white', 'and',

'hair', ',', 'slanted', 'eyes', ',', 'yeux',

'flashing', 'they', 'falsely', 'indicated',

'bridés’, ‘-’, ‘in', 'ancient', 'times',

'a', 'vivacious', 'nature', '.', 'we', 'must',

'invading', 'huns', 'had', 'been', 'at',

'wait', 'a', 'little', ',', 'he', 'said', 'to',

'his', 'people’, ‘-’, ‘heard', 'someone',

'rené', '.'

'say', 'wobik', '.', 'mosquitoes', 'covered',
'their', 'hands', 'and', 'necks', 'like',
'fur', '.', 'a', 'man', 'with', 'yellow',
'eyebrows', 'pointed', 'them', 'at', 'a',
'rain-dark', 'house', '.', 'mud', ',', 'rain',
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Next, the 5,000 most common words of the novel
are selected. We can choose the amount, it could
be 3,000 or 10,000, but 5,000 is a common starting point. For this it is important to remove capital
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