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- Computational methods of
literary criticism: an example
- of use in Marco Polo’s
Devisement du monde

di Dominique Lapierre, Jamie Tehrani

Few authors from the Middle Ages have left as
much legacy as Marco Polo: of his account in Kub-
lay Khan’s Mongol Empire, one hundred and forty-
three manuscripts (MSS) have survived from seven
centuries of copying and re-writing. About twenty-
six versions, written in thirteen languages, some
translated in Latin — which was rather uncommon —
before being re-translated in vernacular languag-
es: a real nightmare for any searcher who intends
to tackle a classification founded on a lost original
manuscript. In his time, Luigi Foscolo Benedetto did
it successfully, and his «Integrale Edizione» of Marco
Polo’s texts remains an authority today'. However,
uncertainties about the material used for each ver-
sion are still numerous, for most of the classification
was based on the incipit of the MSS. Following the
works of Consuelo Wager Dutschke and Christine
Gradat on the reception of Marco Polo’s texts?, and
Damon Mayaffre on logometry?®, this article stands at
the crossroads of multiple branches of humanities
such as History, Medieval literature and Ethnogra-
phy. The focus is the religious and cultural diversity
pervading a text which, according to the language
it was copied into, bore the names — among oth-
ers — of The Book of Marvels, The Description of the
World or II Milione. For the purpose of this study,
fourteen versions of The Devisement du Monde
were selected. Written in Old French, Venetian,
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Tuscan, ltalian, Latin and English, they contrast in
their content according to the audience they were
addressed to. Inspired by the work of anthropolo-
gist Jamie Tehrani on a famous fairy tale*, and in
collaboration with him, a new approach was taken
using phylogenetics. Originally directed to the study
of parenthood among species, phylogenetics has
been put into the service of humanities and found a
favourable outcome. In a preceding study, phyloge-
netics had been tested on one episode — the Miracle
of the Mountain — and showed results matching the
current classification of Marco Polo’s text tradition.
For this diachronic study of the text, four episodes
dealing with miracles were selected. In extending
this method to other episodes, the aim was to chal-
lenge the previous results with a larger panel and
to demonstrate the use of phylogenetics applied to
Marco Polo.

The tradition of Marco Polo’s texts can be divided
into two main groups — A and B. The original manu-
script. dictated by Marco Polo to Rustichello da Pisa
is lost, and moreover so are the two subarchetypes
from which these two groups derive. However, the
selected corpus represents the major versions of
both A and B (see graph 1). Before any interpreta-
tion, a short presentation of each version compos-
ing this corpus is necessary to fully understand the
implications of the final results.
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Graph. 1. Marco Polo text tradition, adapted from Christine Gadrat’s sketch.

Sources

Group A (French, Tuscan, Venetian, Latin and
Gaelic)

The French versions don'’t derive from a unique ar-
chetype and are not related together directly. However,
they have much in common and are relatively close to
the original manuscript. which was written in French. F
—also called Franco-ltalian — is the most famous version
of group A and for many scholars the favourite candi-
date for being the closest version to the lost original®.
This assumption is based on the fact that it is written in
French and that it is one of the most complete. How-
ever, it is not exempt of mistakes and italicized words,
and other versions like French (FG), Tuscan (TA), and
Venetian (VA) propose a better lection. Besides, it is
sometimes less complete than Latin (2), which is classi-
fied in group B. FG — also labelled Fr — shares the same
ancestor as F but was re-written in ‘proper French’ and
cleared from italicized words. Well-known for their rich
illustrations, the MSS. of this version largely circulated
within the French and English aristocracy from early 14"
C. Among the thirteen surviving MSS., the latest critical
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edition of this version was chosen here®.

[talian versions are composed of a Tuscan — TA —
and a Venetian version — VA. TA counts five surviving
copies. The manuscript elected for this work is TA27,
which despite some missing parts at the beginning
and at the end, seems to be more conservative. It can
be dated from the first part of the 14" C. This version is
characterized by many omissions and abridgements,
among which historical chapters about the Mongols.
Some words are simply “tuscanized” without being re-
ally translated, as if the copyist didn’t understand the
original text. VA — also called Milione — has produced
an important number of translations in Latin, Tuscan,
Spanish and German. The MS. we opted for is VA3®
and was copied in mid 15" C. Like in TA the text was
reduced and some historical chapters are missing and
others abridged. Comparing the remaining copies of
VA to their translated works is a difficult task because
the latter were based on MSS. closer to the original
manuscript than the surviving VA copies.

The following versions derive from the versions here
above. P- Translated into Latin from a Venetian copy,
P was written in the first part of the 14" C. and then
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circulated quickly throughout Europe beyond the 15"
C. Its success was accompained by many translations
plus abridged versions®. P is noticeable for the changes
made by its author — a Dominican priest named Franc-
esco Pipino — who rearranged Marco Polo’s account
into three books'® and added depreciative comments
on Eastern religions and towards muslims. It is prob-
able that P used VA as a basis for his MS., though this
assumption has been contested!'. GA — Composed of
a unigue manuscript, this Gaelic version dates back to
the 15" C. Written in Ireland, it contains other histori-
cal pieces in Gaelic and religious works'2. The author
who is unknown, largely adapted and made noticeable
changes to the content of the Devisement du Monde.
This work is divided into three books — like in P —and
some parts seem to be directly borrowed from Hay-
ton’s Fleur de I'Orient. G — stands for the first edition
in French, due to Estienne Groulleau in 1556, and is
based on a Latin version of the Devisement du Monde
published in 15324, M — The last French edition which
serves this study dates back to the 19" C. and was
written by Eugéene Mdller'®. Like in the three above ver-
sions — GA, G and P — Muller adopted the division of
Marco Polo’s work into three books.

Group B (Latin, Venetian)

This group is composed of two Latin versions — Z
and L — and of two Venetian versions — V and VB. The
versions of this group are similar in the way that they
are shorter versions of the text, but also present ad-
ditional material.

Z — L. Benedetto considered Z'¢ as closer to the
original manuscript than F, for it contains information
that is found in no other version. Z dates back to the
mid 15" C. but was discovered in Toledo at the be-
ginning of the 20" C. L — This version seems to be
more a shortened version of Z than a summary of the
latter. One particularity of this version is that the cop-
ies made in ltaly display chapter headings whereas the
copies originating from Northern Europe have none'”.
V — Copied in late 15" C., V was probably made from
a transcript of L or Z. Actually, there are spelling mis-
takes related to misunderstandings of the Latin trans-
lation'®. There is only one extant manuscript'®. Its con-
tent is reduced and sometimes elements which are
developed in several chapters in the other versions are
compacted here into one chapter. This version shares
common points with Z but some elements are not
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found either in Z nor in F. What makes it more trou-
bling is that there is no mention of this version from
any known manuscript of the Middle Ages®. VB — Out
of the three surviving MSS., two of the VB MSS. were
copied in the second part of the 15" C. One belonged
to Ramusio’s son and might have previously belonged
to his father. This version is a re-writing of the Devise-
ment and parts are omitted, inverted, cut or added
and bear no chapter headings?'. The narrator Marco
Polo appears more frequently — lo Marco Polo — and
Rustichello is not mentioned in the prologue?®. In this
manuscript one finds more dialogues and monologues
than in any other version. Historical chapters have
been omitted or suppressed, but geographical details
have remained.

Compilations & translations (Italian, English)

R — Giambatista Ramusio published the first edition
of the Devisement in 15592, In the introduction of his
second volume named Navigazioni e viaggi, Ramusio
indicates that he used several MSS. to achieve his
work, including a Latin version. Y — The last version
used in this study was compiled by Sir Henry Yule2* in
the 19" C. and was based on FG and R. Yule's English
translation, whose sources were well known. It was
used here to check the results of the phylogenetic ap-
proach.

Method

The modus operandi consists of both close read-
ing and data processing. First, a number of variables
are selected so that all the versions can be analysed in
the same way. They are of two kinds: on the one hand
syntactic variables and on the other hand semantic vari-
ables. The syntactic category includes formal aspects,
such as the location of the episode in The Devisement,
the number of chapters dedicated to it, the existence of
chapter headings, and the number of words dedicated
to the story. In the semantic category, one can find an-
swers to the basic Wh's and How’s questions. Who?
What? When? Where? How? Why? The set of versions
will be aligned and each variable — ‘trait’ or ‘character’
in phylogenetics — will be entered in a nexus file (matrix-
like) and coded (see graph 2). According to the episode,
between 37 and 51 of these variables were used?®.
Aligning the texts is equivalent to aligning biological se-
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Graph. 2. Matrix with encoded variations of the text.

quence data. Each sequence of variable values will then
be processed with software generating graphs which
are then be interpreted.

For the purpose of this study, several methods em-
ployed in phylogenetics were solicited. The first one
consists of calculating the average number of mutations
(changes of variables) required to get from one version
of the tale to another using the software SplitsTree42.
This method is distinct from genealogy as it is not meant
to reconstruct an evolutionary history but rather to rep-
resent the conflicting signals in the data-set. These con-
flicting signals due to “contamination” — or mix of ver-
sions deriving from several ancestors — will be revealed
in NeighborNet?” graphs. NeighborNet is able to rep-
resent multiple conflicting relationships, which appear
as «boxes» in the network. In case of several potential
ancestors for a manuscript, the structure will show a
specific web-like pattern®®. On the contrary, whenever
the graph will show a tree-like shape, the chances that
the MSS. derive from a common ancestor will be higher.

So in this example, A is
closely related to B — the
distance (i.e. number of
mutations) that separates
them is small (on average
every trait would have to change 0.2 times to get from
Ato B). However, A is also somewhat similar to C (e.g.
because of contamination), although they are sepa-
rated by a larger distance than A and B (with each trait
having to change 0.7 times). Instead of ignoring this
information, NeighborNet shows the relationship be-
tween A and C as well as between A and B. The length

0.02
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of the branches is proportional to the distance sepa-
rating them, so you can also see that A is much closer
to B than to C. However, the number of mutations is
not necessarily the same thing as chronological dis-
tance — sometimes a large number of mutations can
occur very quickly — what biologists call «punctuated
evolution». For example, a scribe may decide to make
a lot of changes, or makes a lot of mistakes, etc. If
contamination can increase distances, in some cases
it may reduce them (e.g. copies that include content
from old manuscripts may cut distances to the root).
This is the case for the Yule version which was written
in the 19th C. and appears close to FG, written in the
14" Century (see graph 3). Neighbor-Joining trees are
simplified NeighborNets. Our attention will be focused
on the cross-connections of group A and group B in-
terpreted as a contamination of versions belonging to
two different groups. As stated by David Morrisson,
cross-connections between branches might represent
horizontal flow (hybridization, lateral transfer), in addi-
tion to the vertical flow (from parent to offspring) repre-
sented by the tree branches?® (see graphs 7 to 10). An
other method used consisted in creating Parsimony
Trees generated by PAUP42°, This method minimises
the number of copying errors/innovations required to
explain the relationships among the texts. The shorter
the branches, the closer the versions. The fit between
the data and the tree was assessed using the Reten-
tion Index (RI) ranking from 1 to 0. The closer to 1,
the more probable that the versions derived from one
source. Inversely, a Retention Index ranking toward O
indicates different sources (see graphs 11 to 14).
Before going into the details, the most striking thing
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Graph 3: The Miracle of the mountain
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Graph 5: The miracle of the column
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NeighborNet Trees generated by
SplitTree4 software

VA

Graph 4: The miracle of St Leonard

R

Graph 6: The miracle of St Thomas
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Graph 7: The miracle of the mountain
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Graph 8: The miracle of the column
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Graph 9: The miracle of St Thomas
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Graph 10: The miracle of St Leonard
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Graph 11: The miracle of the mountain

RI:0.7

Graph 13: The miracle of St Leonard
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Parsimony Trees generated by PAUP4

Group A

RI: 0.5

Graph 14: The miracle of St Thomas
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about these graphs — wether generated by SplitsTree4
or PAUP4 - is their lack of consistency. In fact, ac-
cording to the episodes, these representations differ
from each other. Had the episodes taken from The
Divisement du Monde followed the same pattern and
used the same sources, the graphs would have looked
similar. On the contrary, they are totally unlike. Let’s
focus on the episodes one by one and see what we
can learn from these trees.

The tales

They all deal with miracles, which happen to be
less important in number than wonders in the Devise-
ment du Monde. If wonders are related to natural or
man-made phenomenons, miracles are due to God’s
sign. Three of them appear during the ongoing journey
of Marco Polo to China — St Leonard, the Mountain,
the Column — and one during the returning journey
to Venice — St Thomas. Interestingly, although some
episodes are common to all the versions, their content
differs in many ways. Besides, the amount of words for
each episode varies greatly depending on the version.
How can these disparities be interpreted?

Saint Leonard

The miracle of the convent Saint Leonard is the first
to be mentioned in the narrative. It is located in Geor-
gia, and comes after a description of the Iron Gate,
supposedly dating back to Alexander the Great. Once
a year, between the first day of Lent and Easter Eve,
fishes of all kind appear and then disappear for the rest
of the year. In their titles, most of the versions attract
the reader with the mention of the king of the region.
VA is the only version which, in its title, advertises the
miracle as the main topic of the chapter. It is also the
only version which offers a whole chapter dedicated to
the tale, which shows a particular interest for it. Con-
versely, in Miller’s version, the miracle has turned into
something worth noticing, but not more. The miracle
has fallen to the funny story, a simple anecdote. The
use of «they» in «they say something noteworthy about
their land...» shows the distance the narrator takes
from the story, which sounds like «hear say» more
than a true fact. Four centuries separate the two ver-
sions and maybe a better knowledge of natural life.
The Retention Index (0.55) of the Parsimony Tree is
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slightly higher than other episodes like The column or
St Thomas. The episode appears as being moderately
contaminated by other versions (see graph 14). How-
ever, the general pattern of the NeighborNet is more
web-like than tree-like. The large boxes indicate con-
flicting signals which are not distributed evenly. This
suggests that the episode has had more than one an-
cestor, which explain the variations between the ver-
sions (see graph 4). The Neighbor-joining Tree shows
that R borrowed from Z and so did Yule who included
parts of Ramusio’s text in his version (see graph 10).

The Miracle of the Mountain

In Irag this time, after telling how the caliph of Bag-
dad was made to starve by the Mongols, the narrator
switches to an other caliph, who wants to clear out a
Christian community living on his lands. To do so, he
uses a passage taken from the Gospels to challenge
the Christians. They are required to move a mountain
by the power of their faith; if they fail, they will have to
convert to Islam or die. The Christians are saved by a
one-eyed cobbler whose prayer makes the mountain
move. Ironically, some Saracens convert and so does
the caliph. In the NeighborNet Tree (see graph 3) the
elongated boxes make the network look more like a
tree, which indicates a vertical pattern of transmission
(i.e a common ancestor). This assumption is support-
ed by a high Retention Index (0.7) (see graph 11). Be-
sides, the two groups — A and B — as presented in the
textual tradition clearly appear. The Neighbor-Joining
Tree provides more information — (see graph 7). If we
focus on the versions which seem the most related:

e For this episode, Yule took his material from FG —
which we knew already.

e Ramusio’s tale being based on Z manuscript is not
surprising, for it was one of his alleged sources.

e M and G are close and related to P, for they are
remote translations of P.

e What seems new is that GA — from group A — had
common points with L (from group B). This is due to
the fact that neither of these versions mention The
Miracle of the Mountain.

The Column

This episode appears a few chapters after the Mira-
cle of the Mountain. The story takes place in Samar-
kand where a church has been built in the honour of
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the local Christian ruler. To achieve it, a part compos-

ing the central pillar was taken from the Saracens.

The latter ask to have it back as soon as the ruler

dies. Against all odds, the church remains stable and

doesn’t collapse after the basement of its central pillar
was removed. Human architectural wonder or God’s
will? According to the versions, the answer varies a lot:

e 7 —in which the tale is omitted — stands apart from
the rest of the versions.

e TA decides for a wonder (in which God is not ne-
cessarily involved).

e PV L, and R remain cautious and just mention that
the column stands without support of any human
hand.

e G, FG, and Y favour an intervention of God, and
state that the church remains thanks to God’s will.

e F and VB are the only versions to declare explicitly it
is a miracle.

The group of close versions — FG, Y and F — is main-
tained but TA seems to have more in common with F
this time (see graph 8). Their chapter headings are very
similar, even if the story is more developed in F (442
words) than in TA (270 words). The story of the column
appears between the same chapters in the manu-
scripts, and they locate and date the events in the same
way. The general layout is alike but their content differs.
They divide on figures — how many Saracens came to
the church to have their stone back or how high the
column lifted in the air is uncertain. Names vary as well
— who the people were submitted to, which sovereign
allowed the stone to be removed, and what family link
he shared with Kublay Khan differ in the two versions.
More striking is the interpretation of the episode: the
story is considered as a miracle in F but as a wonder
in TA — something incredible but not related to God’s
will. The Neighbor-Joining tree may show some parent-
hood, but it is more due to formal characteristics of the
text than to its content and meaning. P and G are still
connected but their relationship is loose. R seems to
have borrowed some material both from P and VA this
time. In the Parsimony Tree, the relationships seen in
previous episodes are no longer valid. It looks as if the
versions of this episode were a deck of cards that were
re-shuffled (see graph 12). Compared to The Miracle of
the Mountain and St Leonard, the Retention Index (0.5)
is lower here, which indicates a less important phylo-
genetic signal. Besides, the shape of the NeighborNet
is less treelike (see graph 5). There are conflicting sig-
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nals — boxes both elongated and square — which show
contaminations between the versions. As a result, the
chances that the versions didn’t share a unique ances-
tor are higher, and the intervention of the copyist greater.

Saint Thomas

The story takes place in India — in a city nearby what
is today called Chennai — where St Thomas died. His
body, kept in a church, is worshipped both by Chris-
tians and Saracens. Two sets of actions are attributed
to the saint. One consists in healing people who drink
a potion made with the red earth which surrounds the
church. The second involves Saint Thomas himself
who makes a death threat to a local ruler in his dreams
causing him the latter to empty the church and the
surrounding houses which were requisitioned to store
a huge harvest of rice. The Parsimony Tree generated
for this episode signals a lower Retention Index (0.5),
which infers more contamination within the versions.
As one can observe on graph 14, versions which are
supposed to belong to different groups are strangely
close.

e Ramusio borrowed more from P this time.

e | which usually stands apart as a version shows
some parenthood with Z.

e TA-VB come as a surprise, so does the V-F rela-
tionship for they belong to different groups. This
time the shape produced in the NeighborNet Tree is
totally web-like, and indicates a higher level of con-
tamination (see graph 6). It seems that the tale has
given rise to many interpretations and/or additions.
For example, how St Thomas was killed is uncer-
tain. Was he hurt in the right side as F, FG, V and L
suggest? Or in the left side favoured by VB? Or in
the right leg as stated in Z? TA and R are even less
precise: «on the side/on the sides». GA innovates
when proclaiming that the red colour of the earth
where St Thomas was buried was due to his assas-
sination in that location.

Conclusions

According to the versions of The Devisement du
Monde, the miracles are not equally treated. They are
sometimes included in a chapter and mixed with oth-
er elements, like in Ramusio’s version for St Thomas
and The Miracle of the Mountain. They are sometimes

Computational methods of literary criticism



St Leonard

Version | | TA |VB |P A" FG (VA |[(GA |L Z G R M |Y
words | 532 1393 (378 (234 (597 |471 |[431 |95 |356 (412 (247 |717 |[211 (523
The Mountain

version | | TA |VB |P \" FG (VA |[GA |L 74 G R M |Y
words | 1473 1471 1245|109 |1456 (1372|991 |194 (198 |474 |245 (820 |202 |1403
The Column

Version | B TA |VB |P A" FG (VA |[GA |L Z G R M |Y
words | 451 |275 |537 (249 [526 (526 |315 |398 |202 |63 |453 (328 (377 |543
St Thomas

Version | | TA |VB |P \" FG (VA |[GA |L 74 G R M |Y
words 11055 (531 |534 (250 |835 |564 |463 [437 |411 (901 |334 |505 |282 |749

Tab. 1. Number of words by episode per version.

singled out and have chapters purposely added and
dedicated to it — like in VA for the miracle of St Leon-
ard. On the contrary they can be omitted like in L for
The Miracle of the Mountain or in Z for The Column.
The role of the scribe and/or the political or religious
issues are not to be excluded. As a matter of fact, the
Latin versions tend to understate the selected epi-
sodes, either when they shorten the story like in P for
the Miracle of Mountain and the miracle of St Thomas,
or when they simply ignore it like in L for the Miracle
of the Mountain, and in Z for the story of The Column.
This might be explained by the fact that these tales
were probably passed on to Marco Polo by Nestorian
priests, and that this branch of Eastern Christianity
was regarded as heretic in Western Europe. The total
amount of words allocated to the stories plainly shows
the importance given to each episode. According to

St Thomas The Column

30,00

2000

1000

v 6 Ve ] VA 2 T 3 L G ™ °

Graph. 15. Number of words related to miracles for 1,000
words per version.
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the episode, they can vary from 3 to 13 times! (See
tab. 1 and graph. 15).

The topic of miracle is consequently not consist-
ent. Its treatment depends on the versions and varies
with time. Among the miracles, the most popular is
The Miracle of the Mountain, and the least popular is
St Leonard. GA, despite being the shortest version,
dedicates more words describing these miracles than
any other version, which reveals a real interest from
the copyist for that topic, who sometimes innovates
in the narrating. The similarities with Hayton’s Fleur de
I"Orient, which was used as an incentive to set up an
ultimate crusade in the near-East are troubling but out
of our field of study.

In a multi-language context, the use of digital meth-
ods has proved particularly well founded, and neglected
ethnographic aspects of Marco Polo’s narrative were
underlined. Thanks to phylogenetic methods, it was
possible to produce graphs showing that the copyists
had at their disposal copies of different versions. Had
they not, the general pattern of the graphs for each epi-
sode would had looked similar and they are clearly not.
The use of different versions then explains the high level
of contamination of versions depending on the stories.
The copyists probably had at hand a Latin version (Z, L
or P) when writing their own version of The Devisement
du Monde. This is the case for Ramusio whose work is
known as a compilation, but also for GA. In those cas-
es, the different choices made when (re-)writing Marco
Polo’s accounts were revealed.

The graphs generated by SplitTree4 and PAUP4
have highlighted unexpected similarities between some
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versions. In those cases, similarity was based both on
the general layout and formal aspects (chapter head-
ings, location in the narrative, spelling) and the content
(meaning and interpretation). The variations, whatever
they are, are given the same importance. Maybe the
meaning of the text should prevail on formal aspects in
order to minimize the risk of errors or misinterpretation.

The tale which presents the best tree-like shape is
The Miracle of the Mountain. Its structure and con-
tent may have directly derived from the original miss-
ing manuscript dictated by Marco Polo to Rustichello.
On the other hand, the most contaminated story is
Saint Thomas. What to think of the numerous varia-
tions depending on the versions? Was the story really
part of the original MS. or was it conveniently added
and then re-written according to the specific needs of
times. Whatever the answer, phylogenetics has pro-
vided some nuances to Marco Polo’s text tradition. At
a time when some scholars are questioning the current
classification, this approach offers new perspectives®'.
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