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Stylometry in Literary Translation 

authors books per 
author 

translations per 
book/author 

signal strength 

n 1 n translators_selfauthors > translators pure 

n n n authors > translators 

n n 2 translators > authors 

• Stylometry: detect author's personal signal in text 
• most frequent words, most frequent n-grams 

• function words (supposedly beyond author's 
control) 

• cluster analysis, network analysis of authors 
• All documents must be in the same language! 

Předvádějící
Poznámky prezentace
Burrows 2000: Translators who write on their own have a stronger signal than pure translatorsRybicki 2012: mostly: several authors' texts in translation by various translatorsRybicki, Heidel 2013: on the other hand, when there are just two translations per translator, translators cluster more than authorsStrength of translator signal dependent on the distance between languages of the originals? No direct comparison of original and translations, cross-lingual barrier; one author multilingual (e.g. Austro-Hungarian intellectuals). Use case: only  a translation of a text preserved, the original might have been attributed to a certain author. How likely it is that that author has written that original?



stylo... 

• requires a collection of plain texts 
• for each document: frequencies of unique 

strings (words? lemmas? something else?) 
 

1 Emma NOUN Case=Nom|Gender=Fem|Number=Sing 20 nsubj 

2 Woodhouse NOUN Case=Gen|Gender=Fem|Number=Sing 1 nmod 
3 , PUNCT NA 4 punct 
4 osóbka NOUN Case=Nom|Gender=Fem|Number=Sing 1 conj 

5 przystojna ADJ Case=Nom|Degree=Pos|Gender=Fem|Number=Sing 4 amod 



Universal POS (parts of speech) 
ADJ adjective good 
ADP adposition  before, ago, in 
ADV adverb fortunately 
AUX auxiliary verb be, have 
CCONJ coord. conjunction and, but 
DET determiner this, a, both 
INTJ interjection oh, thanks 
NOUN noun, cf. PROPN woman 
NUM numeral two, 12, VII 
PRON pronoun you 
PART particle indeed, just 
PUNCT punctuation ,;!. 
SCONJ subord. conjunction because 
SYM symbol $,% 
VERB verb speak 

universaldependencies.org 
Feature Values 

Number  Plur, Sing, ... 

Animacy Anim, Inan 

Gender Masc, Fem, ... 

VerbForm Inf, Fin, Part 

Definite  Def, Indef 

Voice Act, Pass,... 

form lemma upos features 

Her she PRON 

Gender=Fem| 
Number=Sing| 
Person=3| 
Poss=Yes| 
PronType=Prs 

diamonds diamond VERB Number=Pl 

blazed blaze VERB Tense=Past|Ver
bForm=Part 

out out ADP _ 

Předvádějící
Poznámky prezentace
Morphological tagging: 17 coarse POS features: fine morphological info, concatenated attribute valueslemmaFeatures rendered in "universal tagset" - universal pool of morphological categories - call equal things equally



Syntactic Dependencies 



Data Preparation 

• all texts parsed with the UDPipe parser 
id form lemma upos xpos features head  

ID 
synt. 
depen-
dency 

Předvádějící
Poznámky prezentace
id of each recognized token in one recognized sentenceform, lemmacoarse universal POSPOS according to a local language-specific tagset universal featuresid of the token that syntactically governs that given tokenlabel of the syntactic dependency relation between these two tokens



Data Preparation  
• some columns stripped 

id form lemma upos xpo
s 

features head  
ID 

synt. 
depen-
dency 

Předvádějící
Poznámky prezentace
We selected UPOS, syntactic dependency and a set of features identical for both languages.Features: we removed all the language-specific feature-value pairs. E.g. German articles, Czech cases 5. - 7., Czech Masculine Animate. 



Stylometric Analysis - POS  

UPOS     FULL TAGS 

Předvádějící
Poznámky prezentace
UPOS: too much abstraction? Full tags: slightly better, although we actually had believed it would be worse. 



Full Tags - Stephen Hawking  

Předvádějící
Poznámky prezentace
most frequent words, Canberra distance - colors = languages, full tags  Some break the language barrier: Hawking - the only non-fiction
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Předvádějící
Poznámky prezentace
Some break the language barrier: Anne Frank's diary - also sort of non-fiction but very different from Hawking



Full Tags - Karel Čapek: Dášeňka 

Předvádějící
Poznámky prezentace
Some break the language barrier: friendly, verbose, cute narrative about a terrier puppy by Capek; it is significant that it is confused with Exupery. Intuitively this could be a similar book. 



Source Data 

• Brown-Da Vinci Code 
• Bulgakov-Master and Margarethe 
• Capek-Dasenka 
• Capek-Interviews with TGM 
• Capek-Krakatit 
• Capek-The Absolute at Large 
• Capek-Salamander War 
• Capek-Gardener's Year 
• Carroll-Alice in Wonderland 
• Coelho-Alchymist 
• Collodi-Pinocchio's Adventures 
• Fitzgerald-The Great Gatsby 
• Frank-Anne Frank's diary 
• Golding-Lord of Flies 

 

• Hasek-Good Soldier Schwejk 
• Hawking-History of Time 
• Hrabal-I Served the King of England 

(tales)  
• Kafka-The Process 
• Kipling-The Jungle Book - Mowgli 
• Kipling-The Jungle Book - Other tales 
• Kundera-Immortality 
• Kundera-Unbearable Lightness of 

Being 
• Kundera-The Joke 
• Orwell-1984 
• Pushkin-Captain's Daughter 
• SaintExupery-The Little Prince 
• Tolkien-Lord of the Rings 1 

27 (54) CS and DE texts (Czech National Corpus - InterCorp)  

Předvádějící
Poznámky prezentace
27 parallel German-Czech text pairs from the parallel subcorpus of the Czech National Corpus



Adding Pseudolemmas  
from a Czech-German glossary 



Integrated Pseudolemmas  

glossary pseudolemmas in German text 

freq CS DE flemma  
182686 " « L00009 
163642 ? ? L00010 
139614 být sie L00011 
139120 ten die L00012 
128976 že dass L00013 
124208 který die L00014 
118355 já sie L00015 
112098 na auf L00016 
107206 s mit L00017 
91365 ! ! L00018 

automatic alignment in CNC InterCorp: VERY NOISY! 

sent id flemm
a upos featur

es deprel 

doc4 L0004
4 DET 

Case=
Acc 
Numbe
r=Sing  

det 

doc4 L0026
3 NOUN 

Case=
Acc 
Numbe
r=Sing  

obj 

Předvádějící
Poznámky prezentace
Treq database of translation equivalents, based on automatic word alignment. The aligned pairs come sorted according to frequency, in the descending order. We have always taken the most frequent pair, no matter whether or not it appeared plausible (já - sie is obviously wrong: CS I/me vs. DE they/she). From the point of translation quality it was really beyond all criticism, but the translation errors were consistent. 



Effect of Pseudolemmas 

Full tags without pseudolemmas pseudolemmas + POS 

Předvádějící
Poznámky prezentace
LEFT: The clusters far away from each other and no cross-lingual edges but Tolkien's Lord of the Rings and Capek's The Absolute at Large (a distopy from 1922). RIGHT: Many more cross-lingual links. What is linked?



Předvádějící
Poznámky prezentace
Tolkien and Čapek again :-), but also both versions of The Absolute at Large linked, quite strong association, but weaker than with Tolkien. All other cross-lingual links are correct!The two Jungle books correctly clustered on both sides as well as correctly linked cross-lingually. 



Results 
Tagging Attribution 

success 
POS 3.7% 
POS + features 3.7% 
pseudolemmas 3.7% 
pseudolemmas + POS + syntactic dependencies 10.2% 
pseudolemmas + POS + features + syntactic 
dependencies 

16.7% 

POS + features + syntactic dependencies 20.3% 
pseudolemmas  + POS + features 56.7% 
pseudolemmas + POS 95.6% 

Předvádějící
Poznámky prezentace
Maximum achievable with morphosyntactic markup: 20.3 % . Much better than random, but not very useful still. Limitation of the input to stylo: it considers only "words", whatever you declare for a word. This is a clumsy way to render the syntactic aspects of the signal, since it loses quite much information. Two "words" such as "ATTR-NOUN" and "ATTR-ADJ" will simply turn out different, dropping the information that the syntactic function of both was identical. pseudolemmas + POS seem to be a better workaround, with the drawback that they are always specific to a language pair, so only texts in two languages can be analyzed this way. The horrible "translation" quality does not matter, though!  



Future work 

• try multilingual machine translation on 
bigger data! 

• baseline with full forms (totally language-
specific): comparison of clustering of authors 
within languages with other setups 

• check out different language pairs with 
pseudolemmas 

Předvádějící
Poznámky prezentace
If poor translation quality does not harm the result, we can try translating input from many languages into one and see what happens. For a paper we need a baseline formed by a network of texts in their full forms.We ought to repeat this experiment with other language pairs.    
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