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Morphological Processes
• Differing affixation patterns: 

• Prefixing: Navajo 

• Suffixing: Quechua, Turkish 

• Circumfixing, Stem-changing: Georgian, Spanish 

• Non-Local Patterns: 

• Templatic: Arabic, Hebrew 

• Vowel Harmony: Turkish, Finnish, Hungarian 

• Consonant Harmony: Navajo
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Data Sources
• Wiktionary (www.wiktionary.org): 98 languages 

• Alexina Project: 3 languages (Khaling, Kurmanji 
and Sorani Kurdish) 

• Alegria et al. 2009: Basque 

• Prof. Jordan Lachler (Univ. of Alberta): Haida
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Annotation
• All data sources normalized into triples (lemma, inflection, 

features):
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• Simple UTF-8 tab-delimited text format 

• All data presented using native orthography 

• Tags follow the UniMorph Schema

Lemma Inflection Tag
achįʼ iichįʼ V;REAL;1;DU,PROG
achįʼ daʼiichįʼ V;REAL;1;PL,PROG
achįʼ ashchįʼ V;REAL;1;SG,PROG
… … …
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UniMorph Schema
• UniMorph Schema provides tags for minimal units of meaning for 

inflectional morphology 

• Developed at Johns Hopkins University based on linguistic typology 
research that takes into account even extremely low resource languages 

• 25 dimensions of meaning (aka morphological categories) with over 300 
feature values 

• Feature values (e.g. PRS = present tense) are string-unique, i.e. do not 
need type to be specified; both PRS and tense=PRS are equally valid. 

• User guide and machine-readable JSON specification available at 
unimorph.github.io 

• Actively maintained with process for making modifications according to 
community feedback
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• Each language only has ~2-3 relevant table types per POS, shared across thousands of unique lemmas 

• In practice, humans can manually annotate a few sample tables, and extrapolate the rest (e.g. hablo → 
1;SG;PRS) 

• Tagging accuracy verified by experts familiar with each language family.
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Annotation Process
‣Manually edited html paradigm templates using 
UniMorph Schema

-~300 inflection tags, designed for high typological coverage
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Wiktionary Collection
• Parses available at unimorph.github.io
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Data Sampling
• Constructed MLE probability distributions for over data triples 

(lemma, infl_form, infl_fts) by counting tokens of inflected forms 
in Feb. 2017 Wikipedia dump for each language 

• Estimated a smooth unigram distribution over triples using this 
method: Cotterell et al. 2018. Unsupervised disambiguation of 
syncretism in inflected lexicons. NAACL. 

• Sampled 12000 triples without replacement from this distribution 

• From those triples, sampled all train, dev, and test data 

• Train, dev, test split data available at: https://github.com/
sigmorphon/conll2018
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1.2

Data Quantities
• Task 1 training: 10,000 (high), 1,000 (medium), 100 

(low) forms 

• Test & Dev: 1,000 forms each in Task 1 

• 40 languages had fewer forms in one or more condition 
due to data constraints. E.g.: Haida, Bengali, Scottish 
Gaelic, Basque, Middle High German, Middle Low 
German, Mapudungun, … 

• Detailed explanation of data contents available in 
paper
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Participation Results Task 1
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General Participation 
Statistics

• 15 individual teams competed 

• 17 universities and institutes 

• 33 individual systems 

• 40 authors in total 

• (A whole lot of morphology)
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many cultural institutions, diverse leisure activities, 
and events for all ages and tastes make Zurich a great 
place to live. Zurich regularly earns top marks in qual-
ity of living rankings – proof of the high standard of 
living in this lively metropolis.

University of Zurich:
www.uzh.ch 
Degree-seeking students: 
Admissions Office: www.uzh.ch/studies    
Exchange students:
International Relations Office: www.int.uzh.ch

Published by: University of Zurich
International Relations Office
Layout: Sarah Steinbacher, SIVIC, IT Services
© 2014 April, University of Zurich

Research at the University of Zurich
The University of Zurich engages in research collabo-
ration with strategically selected, internationally 
 renowned universities and networks. It is a member of 
the League of European Research Universities (LERU) 
and has established twelve Research Priority Programs:

• Asia and Europe
• Dynamics of Healthy Aging
• Ethics
• Evolution in Action: From Genomes to Ecosystems
• Financial Market Regulation
• Global Change and Biodiversity
• Integrative Human Physiology
• Language and Space
• Social Networks
• Solar Light to Chemical Energy Conversion
• Systems Biology / Functional Genomics
• Translational Cancer Research

Former University Research Priority Programs
• Foundations of Human Social Behavior
• Finance and Financial Markets

Research Activities
UZH takes the lead at six National Centers of Compe-
tence in Research. We are committed to achieving 
high-quality research results.

National Centers of Competence in Research (NCCR)
• Democracy
• Kidney Control of Homeostasis
• Mediality

Students and Gender

Find us on Facebook 
facebook.com/uzh.ch

Visit us at 
www.uzh.ch

Joint Projects at UZH and ETH Zurich
• Neuroscience Center Zurich
• Center of Competence Finance in Zurich
• Center for Comparative and International Studies
• Center for the History of Knowledge
• Center for Xenobiotic Risk Research
• Zurich Center for Imaging Science and Technology
• Competence Center for Systems Physiology  

and Metabolic Diseases
• Zurich-Basel Plant Science Center  

(including University of Basel)

• Life Science Zurich Graduate School
• Graduate School in Mathematics

For more information, please visit: 
www.uzh.ch/research_en.html5

Research. World. Excellence. Community. 

Those are the words we heard most often 

when we spoke with faculty, staff, students, 

alumni, trustees—people from all corners  

of the university—to develop our logo 

system. That’s why the Johns Hopkins 

identity looks the way it does—with the  

book representing knowledge and discovery, 

the globe symbolizing our worldwide reach, 

and the crest of Lord Baltimore indicating 

our connection to our community.  

It sounds simple because it is. It’s who  

we are: America’s first research university. 

Research World CommunityExcellence

J O H N S  H O P K I N S  U N I V E R S I T Y  V I S U A L  B R A N D  G U I D E L I N E S I N T R O D U C T I O N

Philosophy
1.2

Task 1 Results: Low

49

0

15

30

45

60

High

UZH BME IITBHU MSU IIT-VARANASI WASEDA
AXSEM HAMBURG TUEB.-OSLO UA BASELINE



CoNLL 2018 CoNLL-SIGMORPHON Shared Task

58 %
Female

Students (BA/MA): 
21,000

42 %
Male

53 %
Female

PhD Candidates: 
4,600

47 %
Male

Sion
Geneva

Lausanne

Bern

Basel

Lucerne

Zurich
St. Gallen

Chur

Bellinzona

Germany

Austria

Italy

France

Students (BA/MA): 
21,000

13 %
International 
Students

87 %
Students 
from 
Switzerland

PhD Candidates: 
4,600

40 %
International 
Students

60 %
Students 
from 
Switzerland

Teaching Staff: 
4,300
(around 580 
full professors)

38 %
International 
Teaching Staff

62 %
Teaching Staff 
from 
Switzerland

The University of Zurich –  
At a Glance

7 Reasons to Study at the 
University of Zurich:

1. Top-ranked university

2. Excellent research institution with  
outstanding degree programs

3. Modern infrastructure and  
state-of-the-art laboratories 

4. Degree programs in German 
 and English

5. Students and professors from all  
over the world

6. Extra-curricular activities such as  
the excellent sports program 

7. Location in the heart of Europe

University of Zurich
The University of Zurich is Switzerland’s largest uni-
versity and offers the widest range of study programs 
in the country. At UZH, students can choose from 
more than 130 different degree programs offered in 
over 140 departments and institutes at the University’s 
seven faculties. UZH is a top university and ranks 
regularly among the best universities worldwide 
(Shanghai, QS, THE Rankings). Overall, our University 
enjoys a reputation for excellence not only within Eur-
ope, but throughout the world. 

For more information, please see the course catalogue:
www.uzh.ch/studies/catalogue_en.html

International Relations
The University of Zurich pursues research and teaching 
activities in cooperation with other top universities and 
international networks, and has agreements with indus-
try, government agencies and non-governmental organ-
izations across the globe. An important focal point of 
UZH’s international strategy is supporting the mobility 
of students, teaching staff, and researchers through Eu-
ropean and worldwide exchange programs. The excel-
lent reputation and the top infrastructure at UZH allow 
us to recruit the world’s best scholars to perform re-
search and teach at our institution.

Internationals at UZH

The City of Zurich
Zurich is the largest city in Switzerland and a major 
economic and cultural hub. The attractive location on 
Lake Zurich with the Swiss Alps nearby as well as its 
many cultural institutions, diverse leisure activities, 
and events for all ages and tastes make Zurich a great 
place to live. Zurich regularly earns top marks in qual-
ity of living rankings – proof of the high standard of 
living in this lively metropolis.

University of Zurich:
www.uzh.ch 
Degree-seeking students: 
Admissions Office: www.uzh.ch/studies    
Exchange students:
International Relations Office: www.int.uzh.ch

Published by: University of Zurich
International Relations Office
Layout: Sarah Steinbacher, SIVIC, IT Services
© 2014 April, University of Zurich

Research at the University of Zurich
The University of Zurich engages in research collabo-
ration with strategically selected, internationally 
 renowned universities and networks. It is a member of 
the League of European Research Universities (LERU) 
and has established twelve Research Priority Programs:

• Asia and Europe
• Dynamics of Healthy Aging
• Ethics
• Evolution in Action: From Genomes to Ecosystems
• Financial Market Regulation
• Global Change and Biodiversity
• Integrative Human Physiology
• Language and Space
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Research Activities
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Innovations for Task 1
• 41 languages (out of 52 in 2017) improved in low-resource 

setting vs. 2017 

• Best results, especially in the low/medium data, conditions were 
achieved using the following strategies: 

• Generating sequences of edit operations instead of standard 
str2str transduction (AX SEMANTICS, UZH, HAMBURG, 
MSU, RACAI) 

• Augmenting the available training data with artificial data 
(TUEBINGEN-OSLO, WASEDA) 

• Detailed description papers in CoNLL proceedings!
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for the overlapping languages between 2017 and
2018 were also resampled and are not identical.
The task consists of morphological generation with
sparse training data, something that can be prac-
tically useful for MT and other downstream tasks
in NLP. Here, participants were given examples
of inflected forms as shown in Table 1. Each test
example asked participants to produce some other
inflected form when given a lemma and a bundle
of morphosyntactic features as input.

The training data was sparse in the sense that
it included only a few inflected forms from each
lemma. That is, as in human L1 learning, the
learner does not necessarily observe any complete
paradigms in a language where the paradigms are
large (e.g., dozens of inflected forms per lemma).2

Key points:

1. The task is inflection: Given an input lemma
and desired output tags, participants had to
generate the correct output inflected form (a
string).

2. The supervised training data consisted of indi-
vidual forms (see Table 1) that were sparsely
sampled from a large number of paradigms.

3. Forms that are empirically more frequent were
more likely to appear in both training and test
data (see §3 for details).

4. Systems were evaluated after training on
102 (low), 103 (medium), and 104 (high)
lemma/MSD/inflected form triplets.

2.2 Task 2: Inflection in Context
The cloze test is a common exercise in an L2 in-
struction setting. In the cloze test, a number of
words are deleted from a text and students are re-
quired to fill in the gaps with contextually plausible
forms, often working from the knowledge about
which lemma should be inflected. The second task
of the morphology shared task presents two vari-
ations of this traditional cloze test in two tracks
specifically aimed at data-driven morphology learn-
ing.

2 Of course, human L1 learners do not get to observe ex-
plicit morphological feature bundles for the types that they
observe. Rather, they analyze inflected tokens in context to
discover both morphological features (including inherent fea-
tures such as noun gender (Arnon and Ramscar, 2012)) and
paradigmatic structure (number of forms per lemma, number
of expressed featural contrasts such as tense, number, per-
son. . . ).

Solving a cloze test well requires integration of
many types of evidence beyond the pure capacity
to inflect a word on demand. Since our training sets
were gathered from actual textual resources, a good
solver that accurately determines the most plausi-
ble form must implicitly combine knowledge of
morphology, morphosyntax, semantics, and prag-
matics. Potentially, even textual register and genre
may affect the choice of correct form. Hence, the
task is both intrinsically interesting from a linguis-
tic point of view and carries potential to support
many downstream NLP applications.

TRACK 1:

TRACK 2:

the/DT be/AUX+PRES+3PL bark/V+V.PTCP
The ___ are barking

dog

The ___ are barking.
dog

Figure 1: Test examples for tracks 1 and 2 in the cloze task.
The objective is to inflect the target lemma dog in a contextu-
ally appropriate form, which in this case is dogs. Competitors
observe context word forms, their lemmata and MSDs in track
1, whereas they only observe the context word forms in track
2.

As shown in Figure 1, both tracks supply the
lemma of the omitted target word form and ask the
competitors to inflect the lemma in a contextually
appropriate way. In the first track, the competitors
additionally see the lemmata and MSDs for all
context words, whereas in the second track only the
context words are available. In contrast to task 1,
the MSD for the target lemma is never observed
in either the first or the second track. This means
that successful inflection requires the competitors
to identify relevant contextual cues.

TRACK 1:

TRACK 2:

the/DT be/AUX+PRES+3PL bark/V+V.PTCP
The dogs are barking

dog/N+PL

The dogs are barking.
dog

Figure 2: Training examples for tracks 1 and 2 in the cloze
task. Track 1 supplies a full morphosyntactically annotated
corpus as training data, whereas track 2 only supplies lemmata
for a number of selected training tokens. Remaining tokens
lack annotation altogether.

As training data, the first track supplies a full
morphosyntactically annotated corpus of sentences:
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The cloze test is a common exercise in an L2 in-
struction setting. In the cloze test, a number of
words are deleted from a text and students are re-
quired to fill in the gaps with contextually plausible
forms, often working from the knowledge about
which lemma should be inflected. The second task
of the morphology shared task presents two vari-
ations of this traditional cloze test in two tracks
specifically aimed at data-driven morphology learn-
ing.

2 Of course, human L1 learners do not get to observe ex-
plicit morphological feature bundles for the types that they
observe. Rather, they analyze inflected tokens in context to
discover both morphological features (including inherent fea-
tures such as noun gender (Arnon and Ramscar, 2012)) and
paradigmatic structure (number of forms per lemma, number
of expressed featural contrasts such as tense, number, per-
son. . . ).

Solving a cloze test well requires integration of
many types of evidence beyond the pure capacity
to inflect a word on demand. Since our training sets
were gathered from actual textual resources, a good
solver that accurately determines the most plausi-
ble form must implicitly combine knowledge of
morphology, morphosyntax, semantics, and prag-
matics. Potentially, even textual register and genre
may affect the choice of correct form. Hence, the
task is both intrinsically interesting from a linguis-
tic point of view and carries potential to support
many downstream NLP applications.

TRACK 1:

TRACK 2:

the/DT be/AUX+PRES+3PL bark/V+V.PTCP
The ___ are barking
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The ___ are barking.
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Figure 1: Test examples for tracks 1 and 2 in the cloze task.
The objective is to inflect the target lemma dog in a contextu-
ally appropriate form, which in this case is dogs. Competitors
observe context word forms, their lemmata and MSDs in track
1, whereas they only observe the context word forms in track
2.

As shown in Figure 1, both tracks supply the
lemma of the omitted target word form and ask the
competitors to inflect the lemma in a contextually
appropriate way. In the first track, the competitors
additionally see the lemmata and MSDs for all
context words, whereas in the second track only the
context words are available. In contrast to task 1,
the MSD for the target lemma is never observed
in either the first or the second track. This means
that successful inflection requires the competitors
to identify relevant contextual cues.

TRACK 1:

TRACK 2:

the/DT be/AUX+PRES+3PL bark/V+V.PTCP
The dogs are barking

dog/N+PL

The dogs are barking.
dog

Figure 2: Training examples for tracks 1 and 2 in the cloze
task. Track 1 supplies a full morphosyntactically annotated
corpus as training data, whereas track 2 only supplies lemmata
for a number of selected training tokens. Remaining tokens
lack annotation altogether.

As training data, the first track supplies a full
morphosyntactically annotated corpus of sentences:
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for the overlapping languages between 2017 and
2018 were also resampled and are not identical.
The task consists of morphological generation with
sparse training data, something that can be prac-
tically useful for MT and other downstream tasks
in NLP. Here, participants were given examples
of inflected forms as shown in Table 1. Each test
example asked participants to produce some other
inflected form when given a lemma and a bundle
of morphosyntactic features as input.

The training data was sparse in the sense that
it included only a few inflected forms from each
lemma. That is, as in human L1 learning, the
learner does not necessarily observe any complete
paradigms in a language where the paradigms are
large (e.g., dozens of inflected forms per lemma).2

Key points:

1. The task is inflection: Given an input lemma
and desired output tags, participants had to
generate the correct output inflected form (a
string).

2. The supervised training data consisted of indi-
vidual forms (see Table 1) that were sparsely
sampled from a large number of paradigms.

3. Forms that are empirically more frequent were
more likely to appear in both training and test
data (see §3 for details).

4. Systems were evaluated after training on
102 (low), 103 (medium), and 104 (high)
lemma/MSD/inflected form triplets.

2.2 Task 2: Inflection in Context
The cloze test is a common exercise in an L2 in-
struction setting. In the cloze test, a number of
words are deleted from a text and students are re-
quired to fill in the gaps with contextually plausible
forms, often working from the knowledge about
which lemma should be inflected. The second task
of the morphology shared task presents two vari-
ations of this traditional cloze test in two tracks
specifically aimed at data-driven morphology learn-
ing.

2 Of course, human L1 learners do not get to observe ex-
plicit morphological feature bundles for the types that they
observe. Rather, they analyze inflected tokens in context to
discover both morphological features (including inherent fea-
tures such as noun gender (Arnon and Ramscar, 2012)) and
paradigmatic structure (number of forms per lemma, number
of expressed featural contrasts such as tense, number, per-
son. . . ).

Solving a cloze test well requires integration of
many types of evidence beyond the pure capacity
to inflect a word on demand. Since our training sets
were gathered from actual textual resources, a good
solver that accurately determines the most plausi-
ble form must implicitly combine knowledge of
morphology, morphosyntax, semantics, and prag-
matics. Potentially, even textual register and genre
may affect the choice of correct form. Hence, the
task is both intrinsically interesting from a linguis-
tic point of view and carries potential to support
many downstream NLP applications.

TRACK 1:

TRACK 2:

the/DT be/AUX+PRES+3PL bark/V+V.PTCP
The ___ are barking

dog

The ___ are barking.
dog

Figure 1: Test examples for tracks 1 and 2 in the cloze task.
The objective is to inflect the target lemma dog in a contextu-
ally appropriate form, which in this case is dogs. Competitors
observe context word forms, their lemmata and MSDs in track
1, whereas they only observe the context word forms in track
2.

As shown in Figure 1, both tracks supply the
lemma of the omitted target word form and ask the
competitors to inflect the lemma in a contextually
appropriate way. In the first track, the competitors
additionally see the lemmata and MSDs for all
context words, whereas in the second track only the
context words are available. In contrast to task 1,
the MSD for the target lemma is never observed
in either the first or the second track. This means
that successful inflection requires the competitors
to identify relevant contextual cues.

TRACK 1:

TRACK 2:

the/DT be/AUX+PRES+3PL bark/V+V.PTCP
The dogs are barking

dog/N+PL

The dogs are barking.
dog

Figure 2: Training examples for tracks 1 and 2 in the cloze
task. Track 1 supplies a full morphosyntactically annotated
corpus as training data, whereas track 2 only supplies lemmata
for a number of selected training tokens. Remaining tokens
lack annotation altogether.

As training data, the first track supplies a full
morphosyntactically annotated corpus of sentences:
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UD morphosyntactic annotation was converted to the UniMorph schema using 
deterministic rules.
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Contextually plausible forms were annotated into the test data.
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• We preserve the original UD train, dev test splits

• For the train set, we sampled 1k, 10k and 100k tokens into the low, medium and 
high sets, respectively.

• For the dev set, we used all available sentences.

• For test sets, we selected 1k examples for each language.
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• We preserve the original UD train, dev test splits
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• For the dev set, we used all available sentences.
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We saw two   ___     and one ___ .
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4.2 Task 2 Baseline
Neural Baseline The neural baseline system is
an encoder-decoder reinflection system with atten-
tion inspired by Kann and Schütze (2016). The cru-
cial difference is that the reinflection is conditioned
on sentence context. This is accomplished by con-
ditioning the encoder on embeddings of context
words in track 2 and context words, their lemmata
and their MSDs in track 1.

The
d o g

are

d

o

g

s

<E>

barking

s1 s2 s3

dog

Figure 4: The neural baseline system for track 2 of task 2:
A bidirectional LSTM encoder, conditioned on embeddings
of the left context word The, right context word are and a
whole token embedding of the lemma dog, is used to encode
the character sequence (d, o, g) into representation vectors s1,
s2 and s3. An LSTM decoder with an attention mechanism
generates the contextually appropriate output word form dogs.
The neural baseline system for track 1 is very similar but the
encoder is conditioned on embeddings of the context words,
context lemmata and context MSDs.

The neural baseline system takes as input

1. A lemma l = l1, ..., lm,

2. a left and right context word form wL and wR,
respectively.

3. a left and right context lemma lL and lR, re-
spectively (only in track 1) and

4. a left and right context MSD mL and mR,
respectively (only in track 1).

The neural baseline system produces an inflected
form w = w1, ..., wn of the lemma as output.

The input characters li are first embedded: li 7!
E(li). Then, context words (wL and wR) for both
tracks, as well as context lemmata (lL and lR) and
MSDs (mL and mR) for track 1 are also embedded:

wX 7! E(wX), lX 7! E(lX) and mX 7! E(mX).
The system also a uses the whole token embedding
of the input lemma l: l 7! E(l).

A bidirectional LSTM encoder is used to encode
the lemma into representation vectors. In order to
condition the encoder on the sentence context of
the lemma, the encoder input vector ei for character
li is

1. a concatenation of embeddings for the con-
text word forms, context lemmata, con-
text MSDs, input lemma and input char-
acter: ei = [E(wL); E(lL); E(mL); E(l);
E(wR); E(lR); E(mR); E(li)] for track 1, and

2. a concatenation of embeddings for the context
word forms, input lemma and input character:
ei = [E(wL); E(l); E(wR); E(li)] for track 2.

The input vectors e1, ..., em are then encoded
into representations s1, ..., sm by a bidirectional
LSTM encoder. Finally, a decoder with additive
attention (Vaswani et al., 2017) is used for generat-
ing the output word form w = w1, ..., wn based on
the representations s1, ..., sm.

The baseline system uses 100-dimensional em-
beddings and the LSTM hidden dimension for both
the encoder and decoder is of size 100. Both en-
coder and decoder LSTM networks are single layer
networks. The additive attention network is a 2-
layer feed-forward network with hidden dimension
100 and tanh nonlinearity.

The baseline system is trained for 20 epochs in
both tracks and under all data settings using Adam
(Kingma and Ba, 2014). During training, 30%
dropout is applied on all input and recurrent connec-
tions in the encoder and decoder LSTM networks.
Whole token embeddings for the input lemma, con-
text word forms, lemmata and MSDs are dropped
with a probability of 10%.

Copy Baseline The second baseline is very
straightforward. It simply copies the input lemma
into the output. The system is based on the obser-
vation that in many languages the lemma form is
quite common. In some languages, such as English,
this baseline is in fact quite difficult to beat when
the training set is small.

5 Results

The CoNLL–SIGMORPHON 2018 shared task re-
ceived submissions from 15 teams with members
from 17 universities or institutes (Table 7). Many

• Basis: Bidirectional LSTM Encoder-Decoder 
with attention 

• Encoder conditioned on: lemmata, forms and 
MSDs of the left and right context token in 
track 1. 

• Encoder conditioned on: the left and right 
context word form in track 2.

Track 2 baseline:



CoNLL 2018 CoNLL-SIGMORPHON Shared Task

58 %
Female

Students (BA/MA): 
21,000

42 %
Male

53 %
Female

PhD Candidates: 
4,600

47 %
Male

Sion
Geneva

Lausanne

Bern

Basel

Lucerne

Zurich
St. Gallen

Chur

Bellinzona

Germany

Austria

Italy

France

Students (BA/MA): 
21,000

13 %
International 
Students

87 %
Students 
from 
Switzerland

PhD Candidates: 
4,600

40 %
International 
Students

60 %
Students 
from 
Switzerland

Teaching Staff: 
4,300
(around 580 
full professors)

38 %
International 
Teaching Staff

62 %
Teaching Staff 
from 
Switzerland

The University of Zurich –  
At a Glance

7 Reasons to Study at the 
University of Zurich:

1. Top-ranked university

2. Excellent research institution with  
outstanding degree programs

3. Modern infrastructure and  
state-of-the-art laboratories 

4. Degree programs in German 
 and English

5. Students and professors from all  
over the world

6. Extra-curricular activities such as  
the excellent sports program 

7. Location in the heart of Europe

University of Zurich
The University of Zurich is Switzerland’s largest uni-
versity and offers the widest range of study programs 
in the country. At UZH, students can choose from 
more than 130 different degree programs offered in 
over 140 departments and institutes at the University’s 
seven faculties. UZH is a top university and ranks 
regularly among the best universities worldwide 
(Shanghai, QS, THE Rankings). Overall, our University 
enjoys a reputation for excellence not only within Eur-
ope, but throughout the world. 

For more information, please see the course catalogue:
www.uzh.ch/studies/catalogue_en.html

International Relations
The University of Zurich pursues research and teaching 
activities in cooperation with other top universities and 
international networks, and has agreements with indus-
try, government agencies and non-governmental organ-
izations across the globe. An important focal point of 
UZH’s international strategy is supporting the mobility 
of students, teaching staff, and researchers through Eu-
ropean and worldwide exchange programs. The excel-
lent reputation and the top infrastructure at UZH allow 
us to recruit the world’s best scholars to perform re-
search and teach at our institution.

Internationals at UZH

The City of Zurich
Zurich is the largest city in Switzerland and a major 
economic and cultural hub. The attractive location on 
Lake Zurich with the Swiss Alps nearby as well as its 
many cultural institutions, diverse leisure activities, 
and events for all ages and tastes make Zurich a great 
place to live. Zurich regularly earns top marks in qual-
ity of living rankings – proof of the high standard of 
living in this lively metropolis.

University of Zurich:
www.uzh.ch 
Degree-seeking students: 
Admissions Office: www.uzh.ch/studies    
Exchange students:
International Relations Office: www.int.uzh.ch

Published by: University of Zurich
International Relations Office
Layout: Sarah Steinbacher, SIVIC, IT Services
© 2014 April, University of Zurich

Research at the University of Zurich
The University of Zurich engages in research collabo-
ration with strategically selected, internationally 
 renowned universities and networks. It is a member of 
the League of European Research Universities (LERU) 
and has established twelve Research Priority Programs:

• Asia and Europe
• Dynamics of Healthy Aging
• Ethics
• Evolution in Action: From Genomes to Ecosystems
• Financial Market Regulation
• Global Change and Biodiversity
• Integrative Human Physiology
• Language and Space
• Social Networks
• Solar Light to Chemical Energy Conversion
• Systems Biology / Functional Genomics
• Translational Cancer Research

Former University Research Priority Programs
• Foundations of Human Social Behavior
• Finance and Financial Markets

Research Activities
UZH takes the lead at six National Centers of Compe-
tence in Research. We are committed to achieving 
high-quality research results.

National Centers of Competence in Research (NCCR)
• Democracy
• Kidney Control of Homeostasis
• Mediality

Students and Gender

Find us on Facebook 
facebook.com/uzh.ch

Visit us at 
www.uzh.ch

Joint Projects at UZH and ETH Zurich
• Neuroscience Center Zurich
• Center of Competence Finance in Zurich
• Center for Comparative and International Studies
• Center for the History of Knowledge
• Center for Xenobiotic Risk Research
• Zurich Center for Imaging Science and Technology
• Competence Center for Systems Physiology  

and Metabolic Diseases
• Zurich-Basel Plant Science Center  

(including University of Basel)

• Life Science Zurich Graduate School
• Graduate School in Mathematics

For more information, please visit: 
www.uzh.ch/research_en.html5

Research. World. Excellence. Community. 

Those are the words we heard most often 

when we spoke with faculty, staff, students, 

alumni, trustees—people from all corners  

of the university—to develop our logo 

system. That’s why the Johns Hopkins 

identity looks the way it does—with the  

book representing knowledge and discovery, 

the globe symbolizing our worldwide reach, 

and the crest of Lord Baltimore indicating 

our connection to our community.  

It sounds simple because it is. It’s who  

we are: America’s first research university. 

Research World CommunityExcellence

J O H N S  H O P K I N S  U N I V E R S I T Y  V I S U A L  B R A N D  G U I D E L I N E S I N T R O D U C T I O N

Philosophy
1.2

System Features

61

predict MSD subword context context RNN context attention multilingual beam search

BME-HAS (Ács, 2018) – 3 3 – – –
COPENHAGEN (Kementchedjhieva et al., 2018) 3 – 3 – 3 –
CUBoulder (Liu et al., 2018) 3 – – – – –
NYU (Kann et al., 2018) – 3 3 3 – –
UZH (Makarov and Clematide, 2018) – 3 – – – 3

Table 6: Features of Task 2 systems.

of the teams submitted more than one system, yield-
ing a total of 33 unique systems entered—27 for
task 1, and 6 for task 2. In addition, baseline sys-
tems provided by the organizers for both tasks were
also evaluated.

5.1 Task 1 Results

The relative system performance is described in
Table 8, which show the average per-language ac-
curacy of each system by resource condition. The
table reflects the fact that some teams submitted
more than one system (e.g. UZH-1 & UZH-2 in the
table). Learning curves for each language across
conditions are shown in Tables 9 and 10, which
indicates the best per-form accuracy achieved by
a submitted system. Full results can be found in
Appendix A. Newer approaches led to better over-
all results in 2018 compared to 2017. In the low-
resource condition, 41 (80%) of the 52 languages
shared across years saw improvement in top system
performance.

In the lower data conditions, encoder-decoder
models are known to perform worse than the base-
line model due to data sparsity. One way to work
around this weakness is to learn sequences of edit
operations instead of a standard string-to-string
transduction, a strategy which was used by teams
last year and this year (AX SEMANTICS, UZH,
HAMBURG, MSU, RACAI). Another strategy
is to create artificial training data that biases the
neural model toward copying (Kann and Schütze,
2017; Bergmanis et al., 2017; Silfverberg et al.,
2017; Zhou and Neubig, 2017; Nicolai et al., 2017),
which was also employed this year (TUEBINGEN-
OSLO, WASEDA). Learning edit sequences re-
quires input/output alignment, often as a prelimi-
nary step. The UZH submissions, which attained
the highest average accuracy on the higher data
conditions, built upon ideas in their last year’s sub-
mission (Makarov et al., 2017), which had used
such a separate alignment step followed by the
application of an edit sequence. Their 2018 sub-
mission included edit distance alignment as part
of the training loss function in the model, produc-

ing an end-to-end model. Another alternative to
the edit sequence model is to use pointer genera-
tor networks, introduced by (See et al., 2017) for
text summarization, which also allow for copying
parts of the input. This was employed by IITBHU.
BME used a modified attention model that attended
to both the lemma sequence and the tag sequence,
which worked well in the high data condition, but,
being without models of data augmentation or edit
sequences, it suffered in the low data setting. In
general, systems that included edit sequence gen-
eration or data augmentation fared significantly
better in the low data settings. The HAMBURG
submission attempted to learn similarities between
characters based on rendering them visually using a
font, with the intent to discover similarities such as
those between a and ä, where the former is usually
a low back vowel, and the latter a fronted version.
Ensembling was also a popular choice to improve
system performance. The UA system combined
multiple models, both neural and non-neural, and
focused on performance in the low data setting.

Even though the top-ranked systems used some
form of ensembling to improve performance, dif-
ferent teams relied on different overall approaches.
As a result, submissions may contain some amount
of complementary information, so that a global en-
semble may improve accuracy. As in 2017, we
present an upper bound on the possible perfor-
mance of such an ensemble. Table 8 includes an
“Ensemble Oracle” system (oracle-e) that gives the
correct answer if any of the submitted systems is
correct. The oracle performs significantly better
than any one system in both the Medium (⇠10%)
and Low (⇠25%) conditions. This suggests that
the different strategies used by teams to “bias” their
systems in an effort to make up for sparse data lead
to substantially different generalization patterns.

As in 2017, we also present a second “Feature
Combination” Oracle (oracle-fc) that gives the cor-
rect answer for a given test triple iff its feature bun-
dle appeared in training (with any lemma). Thus,
oracle-fc provides an upper bound on the perfor-
mance of systems that treat a feature bundle such

All systems were neural.
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predict MSD subword context context RNN context attention multilingual beam search

BME-HAS (Ács, 2018) – 3 3 – – –
COPENHAGEN (Kementchedjhieva et al., 2018) 3 – 3 – 3 –
CUBoulder (Liu et al., 2018) 3 – – – – –
NYU (Kann et al., 2018) – 3 3 3 – –
UZH (Makarov and Clematide, 2018) – 3 – – – 3

Table 6: Features of Task 2 systems.

of the teams submitted more than one system, yield-
ing a total of 33 unique systems entered—27 for
task 1, and 6 for task 2. In addition, baseline sys-
tems provided by the organizers for both tasks were
also evaluated.

5.1 Task 1 Results

The relative system performance is described in
Table 8, which show the average per-language ac-
curacy of each system by resource condition. The
table reflects the fact that some teams submitted
more than one system (e.g. UZH-1 & UZH-2 in the
table). Learning curves for each language across
conditions are shown in Tables 9 and 10, which
indicates the best per-form accuracy achieved by
a submitted system. Full results can be found in
Appendix A. Newer approaches led to better over-
all results in 2018 compared to 2017. In the low-
resource condition, 41 (80%) of the 52 languages
shared across years saw improvement in top system
performance.

In the lower data conditions, encoder-decoder
models are known to perform worse than the base-
line model due to data sparsity. One way to work
around this weakness is to learn sequences of edit
operations instead of a standard string-to-string
transduction, a strategy which was used by teams
last year and this year (AX SEMANTICS, UZH,
HAMBURG, MSU, RACAI). Another strategy
is to create artificial training data that biases the
neural model toward copying (Kann and Schütze,
2017; Bergmanis et al., 2017; Silfverberg et al.,
2017; Zhou and Neubig, 2017; Nicolai et al., 2017),
which was also employed this year (TUEBINGEN-
OSLO, WASEDA). Learning edit sequences re-
quires input/output alignment, often as a prelimi-
nary step. The UZH submissions, which attained
the highest average accuracy on the higher data
conditions, built upon ideas in their last year’s sub-
mission (Makarov et al., 2017), which had used
such a separate alignment step followed by the
application of an edit sequence. Their 2018 sub-
mission included edit distance alignment as part
of the training loss function in the model, produc-

ing an end-to-end model. Another alternative to
the edit sequence model is to use pointer genera-
tor networks, introduced by (See et al., 2017) for
text summarization, which also allow for copying
parts of the input. This was employed by IITBHU.
BME used a modified attention model that attended
to both the lemma sequence and the tag sequence,
which worked well in the high data condition, but,
being without models of data augmentation or edit
sequences, it suffered in the low data setting. In
general, systems that included edit sequence gen-
eration or data augmentation fared significantly
better in the low data settings. The HAMBURG
submission attempted to learn similarities between
characters based on rendering them visually using a
font, with the intent to discover similarities such as
those between a and ä, where the former is usually
a low back vowel, and the latter a fronted version.
Ensembling was also a popular choice to improve
system performance. The UA system combined
multiple models, both neural and non-neural, and
focused on performance in the low data setting.

Even though the top-ranked systems used some
form of ensembling to improve performance, dif-
ferent teams relied on different overall approaches.
As a result, submissions may contain some amount
of complementary information, so that a global en-
semble may improve accuracy. As in 2017, we
present an upper bound on the possible perfor-
mance of such an ensemble. Table 8 includes an
“Ensemble Oracle” system (oracle-e) that gives the
correct answer if any of the submitted systems is
correct. The oracle performs significantly better
than any one system in both the Medium (⇠10%)
and Low (⇠25%) conditions. This suggests that
the different strategies used by teams to “bias” their
systems in an effort to make up for sparse data lead
to substantially different generalization patterns.

As in 2017, we also present a second “Feature
Combination” Oracle (oracle-fc) that gives the cor-
rect answer for a given test triple iff its feature bun-
dle appeared in training (with any lemma). Thus,
oracle-fc provides an upper bound on the perfor-
mance of systems that treat a feature bundle such

- First predict MSD of the target lemma, then inflect.

All systems were neural.
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of the teams submitted more than one system, yield-
ing a total of 33 unique systems entered—27 for
task 1, and 6 for task 2. In addition, baseline sys-
tems provided by the organizers for both tasks were
also evaluated.

5.1 Task 1 Results

The relative system performance is described in
Table 8, which show the average per-language ac-
curacy of each system by resource condition. The
table reflects the fact that some teams submitted
more than one system (e.g. UZH-1 & UZH-2 in the
table). Learning curves for each language across
conditions are shown in Tables 9 and 10, which
indicates the best per-form accuracy achieved by
a submitted system. Full results can be found in
Appendix A. Newer approaches led to better over-
all results in 2018 compared to 2017. In the low-
resource condition, 41 (80%) of the 52 languages
shared across years saw improvement in top system
performance.

In the lower data conditions, encoder-decoder
models are known to perform worse than the base-
line model due to data sparsity. One way to work
around this weakness is to learn sequences of edit
operations instead of a standard string-to-string
transduction, a strategy which was used by teams
last year and this year (AX SEMANTICS, UZH,
HAMBURG, MSU, RACAI). Another strategy
is to create artificial training data that biases the
neural model toward copying (Kann and Schütze,
2017; Bergmanis et al., 2017; Silfverberg et al.,
2017; Zhou and Neubig, 2017; Nicolai et al., 2017),
which was also employed this year (TUEBINGEN-
OSLO, WASEDA). Learning edit sequences re-
quires input/output alignment, often as a prelimi-
nary step. The UZH submissions, which attained
the highest average accuracy on the higher data
conditions, built upon ideas in their last year’s sub-
mission (Makarov et al., 2017), which had used
such a separate alignment step followed by the
application of an edit sequence. Their 2018 sub-
mission included edit distance alignment as part
of the training loss function in the model, produc-

ing an end-to-end model. Another alternative to
the edit sequence model is to use pointer genera-
tor networks, introduced by (See et al., 2017) for
text summarization, which also allow for copying
parts of the input. This was employed by IITBHU.
BME used a modified attention model that attended
to both the lemma sequence and the tag sequence,
which worked well in the high data condition, but,
being without models of data augmentation or edit
sequences, it suffered in the low data setting. In
general, systems that included edit sequence gen-
eration or data augmentation fared significantly
better in the low data settings. The HAMBURG
submission attempted to learn similarities between
characters based on rendering them visually using a
font, with the intent to discover similarities such as
those between a and ä, where the former is usually
a low back vowel, and the latter a fronted version.
Ensembling was also a popular choice to improve
system performance. The UA system combined
multiple models, both neural and non-neural, and
focused on performance in the low data setting.

Even though the top-ranked systems used some
form of ensembling to improve performance, dif-
ferent teams relied on different overall approaches.
As a result, submissions may contain some amount
of complementary information, so that a global en-
semble may improve accuracy. As in 2017, we
present an upper bound on the possible perfor-
mance of such an ensemble. Table 8 includes an
“Ensemble Oracle” system (oracle-e) that gives the
correct answer if any of the submitted systems is
correct. The oracle performs significantly better
than any one system in both the Medium (⇠10%)
and Low (⇠25%) conditions. This suggests that
the different strategies used by teams to “bias” their
systems in an effort to make up for sparse data lead
to substantially different generalization patterns.

As in 2017, we also present a second “Feature
Combination” Oracle (oracle-fc) that gives the cor-
rect answer for a given test triple iff its feature bun-
dle appeared in training (with any lemma). Thus,
oracle-fc provides an upper bound on the perfor-
mance of systems that treat a feature bundle such

- First predict MSD of the target lemma, then inflect.
- Use character-based or other subword context model.

All systems were neural.
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of the teams submitted more than one system, yield-
ing a total of 33 unique systems entered—27 for
task 1, and 6 for task 2. In addition, baseline sys-
tems provided by the organizers for both tasks were
also evaluated.

5.1 Task 1 Results

The relative system performance is described in
Table 8, which show the average per-language ac-
curacy of each system by resource condition. The
table reflects the fact that some teams submitted
more than one system (e.g. UZH-1 & UZH-2 in the
table). Learning curves for each language across
conditions are shown in Tables 9 and 10, which
indicates the best per-form accuracy achieved by
a submitted system. Full results can be found in
Appendix A. Newer approaches led to better over-
all results in 2018 compared to 2017. In the low-
resource condition, 41 (80%) of the 52 languages
shared across years saw improvement in top system
performance.

In the lower data conditions, encoder-decoder
models are known to perform worse than the base-
line model due to data sparsity. One way to work
around this weakness is to learn sequences of edit
operations instead of a standard string-to-string
transduction, a strategy which was used by teams
last year and this year (AX SEMANTICS, UZH,
HAMBURG, MSU, RACAI). Another strategy
is to create artificial training data that biases the
neural model toward copying (Kann and Schütze,
2017; Bergmanis et al., 2017; Silfverberg et al.,
2017; Zhou and Neubig, 2017; Nicolai et al., 2017),
which was also employed this year (TUEBINGEN-
OSLO, WASEDA). Learning edit sequences re-
quires input/output alignment, often as a prelimi-
nary step. The UZH submissions, which attained
the highest average accuracy on the higher data
conditions, built upon ideas in their last year’s sub-
mission (Makarov et al., 2017), which had used
such a separate alignment step followed by the
application of an edit sequence. Their 2018 sub-
mission included edit distance alignment as part
of the training loss function in the model, produc-

ing an end-to-end model. Another alternative to
the edit sequence model is to use pointer genera-
tor networks, introduced by (See et al., 2017) for
text summarization, which also allow for copying
parts of the input. This was employed by IITBHU.
BME used a modified attention model that attended
to both the lemma sequence and the tag sequence,
which worked well in the high data condition, but,
being without models of data augmentation or edit
sequences, it suffered in the low data setting. In
general, systems that included edit sequence gen-
eration or data augmentation fared significantly
better in the low data settings. The HAMBURG
submission attempted to learn similarities between
characters based on rendering them visually using a
font, with the intent to discover similarities such as
those between a and ä, where the former is usually
a low back vowel, and the latter a fronted version.
Ensembling was also a popular choice to improve
system performance. The UA system combined
multiple models, both neural and non-neural, and
focused on performance in the low data setting.

Even though the top-ranked systems used some
form of ensembling to improve performance, dif-
ferent teams relied on different overall approaches.
As a result, submissions may contain some amount
of complementary information, so that a global en-
semble may improve accuracy. As in 2017, we
present an upper bound on the possible perfor-
mance of such an ensemble. Table 8 includes an
“Ensemble Oracle” system (oracle-e) that gives the
correct answer if any of the submitted systems is
correct. The oracle performs significantly better
than any one system in both the Medium (⇠10%)
and Low (⇠25%) conditions. This suggests that
the different strategies used by teams to “bias” their
systems in an effort to make up for sparse data lead
to substantially different generalization patterns.

As in 2017, we also present a second “Feature
Combination” Oracle (oracle-fc) that gives the cor-
rect answer for a given test triple iff its feature bun-
dle appeared in training (with any lemma). Thus,
oracle-fc provides an upper bound on the perfor-
mance of systems that treat a feature bundle such

- First predict MSD of the target lemma, then inflect.
- Use character-based or other subword context model.
- Encode the sentence context using a context RNN.

All systems were neural.
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predict MSD subword context context RNN context attention multilingual beam search

BME-HAS (Ács, 2018) – 3 3 – – –
COPENHAGEN (Kementchedjhieva et al., 2018) 3 – 3 – 3 –
CUBoulder (Liu et al., 2018) 3 – – – – –
NYU (Kann et al., 2018) – 3 3 3 – –
UZH (Makarov and Clematide, 2018) – 3 – – – 3

Table 6: Features of Task 2 systems.

of the teams submitted more than one system, yield-
ing a total of 33 unique systems entered—27 for
task 1, and 6 for task 2. In addition, baseline sys-
tems provided by the organizers for both tasks were
also evaluated.

5.1 Task 1 Results

The relative system performance is described in
Table 8, which show the average per-language ac-
curacy of each system by resource condition. The
table reflects the fact that some teams submitted
more than one system (e.g. UZH-1 & UZH-2 in the
table). Learning curves for each language across
conditions are shown in Tables 9 and 10, which
indicates the best per-form accuracy achieved by
a submitted system. Full results can be found in
Appendix A. Newer approaches led to better over-
all results in 2018 compared to 2017. In the low-
resource condition, 41 (80%) of the 52 languages
shared across years saw improvement in top system
performance.

In the lower data conditions, encoder-decoder
models are known to perform worse than the base-
line model due to data sparsity. One way to work
around this weakness is to learn sequences of edit
operations instead of a standard string-to-string
transduction, a strategy which was used by teams
last year and this year (AX SEMANTICS, UZH,
HAMBURG, MSU, RACAI). Another strategy
is to create artificial training data that biases the
neural model toward copying (Kann and Schütze,
2017; Bergmanis et al., 2017; Silfverberg et al.,
2017; Zhou and Neubig, 2017; Nicolai et al., 2017),
which was also employed this year (TUEBINGEN-
OSLO, WASEDA). Learning edit sequences re-
quires input/output alignment, often as a prelimi-
nary step. The UZH submissions, which attained
the highest average accuracy on the higher data
conditions, built upon ideas in their last year’s sub-
mission (Makarov et al., 2017), which had used
such a separate alignment step followed by the
application of an edit sequence. Their 2018 sub-
mission included edit distance alignment as part
of the training loss function in the model, produc-

ing an end-to-end model. Another alternative to
the edit sequence model is to use pointer genera-
tor networks, introduced by (See et al., 2017) for
text summarization, which also allow for copying
parts of the input. This was employed by IITBHU.
BME used a modified attention model that attended
to both the lemma sequence and the tag sequence,
which worked well in the high data condition, but,
being without models of data augmentation or edit
sequences, it suffered in the low data setting. In
general, systems that included edit sequence gen-
eration or data augmentation fared significantly
better in the low data settings. The HAMBURG
submission attempted to learn similarities between
characters based on rendering them visually using a
font, with the intent to discover similarities such as
those between a and ä, where the former is usually
a low back vowel, and the latter a fronted version.
Ensembling was also a popular choice to improve
system performance. The UA system combined
multiple models, both neural and non-neural, and
focused on performance in the low data setting.

Even though the top-ranked systems used some
form of ensembling to improve performance, dif-
ferent teams relied on different overall approaches.
As a result, submissions may contain some amount
of complementary information, so that a global en-
semble may improve accuracy. As in 2017, we
present an upper bound on the possible perfor-
mance of such an ensemble. Table 8 includes an
“Ensemble Oracle” system (oracle-e) that gives the
correct answer if any of the submitted systems is
correct. The oracle performs significantly better
than any one system in both the Medium (⇠10%)
and Low (⇠25%) conditions. This suggests that
the different strategies used by teams to “bias” their
systems in an effort to make up for sparse data lead
to substantially different generalization patterns.

As in 2017, we also present a second “Feature
Combination” Oracle (oracle-fc) that gives the cor-
rect answer for a given test triple iff its feature bun-
dle appeared in training (with any lemma). Thus,
oracle-fc provides an upper bound on the perfor-
mance of systems that treat a feature bundle such

- First predict MSD of the target lemma, then inflect.
- Use character-based or other subword context model.
- Encode the sentence context using a context RNN.
- Use a context attention mechanism.

All systems were neural.
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line model due to data sparsity. One way to work
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ing an end-to-end model. Another alternative to
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tor networks, introduced by (See et al., 2017) for
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parts of the input. This was employed by IITBHU.
BME used a modified attention model that attended
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being without models of data augmentation or edit
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characters based on rendering them visually using a
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Even though the top-ranked systems used some
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dle appeared in training (with any lemma). Thus,
oracle-fc provides an upper bound on the perfor-
mance of systems that treat a feature bundle such
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tems provided by the organizers for both tasks were
also evaluated.

5.1 Task 1 Results

The relative system performance is described in
Table 8, which show the average per-language ac-
curacy of each system by resource condition. The
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models are known to perform worse than the base-
line model due to data sparsity. One way to work
around this weakness is to learn sequences of edit
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transduction, a strategy which was used by teams
last year and this year (AX SEMANTICS, UZH,
HAMBURG, MSU, RACAI). Another strategy
is to create artificial training data that biases the
neural model toward copying (Kann and Schütze,
2017; Bergmanis et al., 2017; Silfverberg et al.,
2017; Zhou and Neubig, 2017; Nicolai et al., 2017),
which was also employed this year (TUEBINGEN-
OSLO, WASEDA). Learning edit sequences re-
quires input/output alignment, often as a prelimi-
nary step. The UZH submissions, which attained
the highest average accuracy on the higher data
conditions, built upon ideas in their last year’s sub-
mission (Makarov et al., 2017), which had used
such a separate alignment step followed by the
application of an edit sequence. Their 2018 sub-
mission included edit distance alignment as part
of the training loss function in the model, produc-

ing an end-to-end model. Another alternative to
the edit sequence model is to use pointer genera-
tor networks, introduced by (See et al., 2017) for
text summarization, which also allow for copying
parts of the input. This was employed by IITBHU.
BME used a modified attention model that attended
to both the lemma sequence and the tag sequence,
which worked well in the high data condition, but,
being without models of data augmentation or edit
sequences, it suffered in the low data setting. In
general, systems that included edit sequence gen-
eration or data augmentation fared significantly
better in the low data settings. The HAMBURG
submission attempted to learn similarities between
characters based on rendering them visually using a
font, with the intent to discover similarities such as
those between a and ä, where the former is usually
a low back vowel, and the latter a fronted version.
Ensembling was also a popular choice to improve
system performance. The UA system combined
multiple models, both neural and non-neural, and
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Even though the top-ranked systems used some
form of ensembling to improve performance, dif-
ferent teams relied on different overall approaches.
As a result, submissions may contain some amount
of complementary information, so that a global en-
semble may improve accuracy. As in 2017, we
present an upper bound on the possible perfor-
mance of such an ensemble. Table 8 includes an
“Ensemble Oracle” system (oracle-e) that gives the
correct answer if any of the submitted systems is
correct. The oracle performs significantly better
than any one system in both the Medium (⇠10%)
and Low (⇠25%) conditions. This suggests that
the different strategies used by teams to “bias” their
systems in an effort to make up for sparse data lead
to substantially different generalization patterns.

As in 2017, we also present a second “Feature
Combination” Oracle (oracle-fc) that gives the cor-
rect answer for a given test triple iff its feature bun-
dle appeared in training (with any lemma). Thus,
oracle-fc provides an upper bound on the perfor-
mance of systems that treat a feature bundle such

- First predict MSD of the target lemma, then inflect.
- Use character-based or other subword context model.
- Encode the sentence context using a context RNN.
- Use a context attention mechanism.
- Combine training sets for different languages into multilingual training sets.
- Use beam search when decoding.

All systems were neural.
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Task 2 Conclusions
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• Neural transition-based transducer by Zurich works the best in the 
low and medium setting. 

• Multilinguality incorporated by Copenhagen also clearly pays off. 
• It is difficult to improve upon the baseline in the high setting in track 

2. This might change given more training data or in a 
semisupervised scenario. 

• The best track 1 system outperforms the best track 2 system for all 
languages. Context MSDs and lemmata clearly help!
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SIGMORPHON 2019 Shared Task?

• There may be a fourth shared task next year (under 
SIGMORPHON)! 

• Consider participating or helping organize and 
providing task suggestions! 

• If arranged, it will feature new tasks, new 
languages
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Thank you!

• Training/Dev/Test data available at: 

•  https://sigmorphon.github.io/sharedtasks/2018/
67

Questions? 
Suggestions? 
Comments?


