
SNLP assignment 02: dependency parsing
Deadline (soft): Jul 31, 2017
Deadline (hard): Oct 2, 2017

In this assignment, you will implement a transition-based dependency
parser.

General rules

• You can work on the assignment in pairs. This means you do the whole
work together, likely sitting in front of the computer at the same time.

• Use python for the solutions.

• Send your solutions via email to kuan.yu@student.uni-tuebingen.de
and ccoltekin@sfs.uni-tuebingen.de as a single python file. The subject
line of your email should contain ‘SNLP assignment 2’. The name of
the attached file should be your-name(s).py (replace your-name(s)

with your name(s)). Also provide author name(s) as a comment at the
top of your python script.

• There are two deadlines for this assignment. If you meet the soft dead-
line, you will get comments on your solution. Otherwise, you will only
get a grade. Assignments later than the hard deadline will not be ac-
cepted.

Data and the helper scripts

For this exercise you are going to use Universal Dependencies (UD)
version 2 treebanks for training and testing your parser. You can ob-
tain all UD treebanks at http://universaldependencies.org/.1 You 1 There are two links at the bottom of the

page, one for training/development sets,
the other for the test set.

are required to only train/test your parser on the English treebank
UD_English. However, you are encouraged to experiment with other
languages/treebanks. To save time during development of your code,
you are recommended to use a small subset of the training set.2 2 Training/testing your parser on the full

data set (Exercise 4) will take several
hours.

Since transition-based parsers need transition sequences for train-
ing, you need an oracle that turns trees in the treebank to transition se-
quences. A sample oracle, a few other helper scripts/functions are pro-
vided at https://github.com/ysmiraak/snlp2017_solutions/tree/master/
conllu_parser. The file transition.py contains the oracle code. You
can inspect the function test_oracle() for an example of how to iter-
ate over all possible parser configurations guided by the oracle.
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Description of the task

The exercises below ask you to implement ‘functions’. In this exer-
cise, you can choose your own design for the overall parser code. The
functions mentioned can, as a result, be implemented without any
functions, as multiple functions, as class method(s) or classes.

Exercise 1. Feature extraction
Write a function that takes a list of treebank sentences, gets all parser
configurations and corresponding actions suggested by the oracle for
each sentence, and extracts the features from the parser configuration.
The features are simply FORM and UPOSTAG (referred to as simply POS

below) fields of the first three words on top of the stack, and the first
three words on the buffer.3 Your function should return a 2-tuple:

3 If you use sparse matrices (if you are
using linear classifiers) or low dimen-
sional embeddings (if you are using neu-
ral networks), this configuration should
fit into the memory of a modern laptop.
However, if you run into memory prob-
lems in Exercise 4, you can drop the FORM

features, and train a delexicalized parser.

the list/matrix of features (word forms and pos tags for each location
described above), and a list of corresponding labels (parser actions) for
each row of the matrix. Your feature matrix should be similar to the
following table:

POSσ[3] FORMσ[3] POSσ[2] FORMσ[2] POSσ[1] FORMσ[1] POSβ[1] FORMβ[1] POSβ[2] FORMβ[2] POSβ[3] FORMβ[3]

VERB know ADV as ADJ much SCONJ as PRON we AUX can
. . .

Table 1: Example return value. σ[1] in-
dicates the top of the stack, σ[2] indicates
the word below the top of the stack, and
σ[3] indicates the word below that. Sim-
ilarly, β[1], β[2], β[3] indicate the first
three words in the buffer. The Config

class in the code provided, has two
methods stack_nth() and input_nth()

which return the index of the nth word
on the stack, and buffer respectively.

Note that in practice, some feature values will be empty.
Labels are shift, swap, leftt or rightt, where t is one of the Universal

Dependencies relation types such as subj or obj.

Exercise 2. Classification
Write a function that takes a list of treebank sentences, extracts features
and labels using the method developed in in Exercise 1, and trains a
classifier predicting the label.

You are free to choose the method for the classifier.4 4 If you are not sure which classifier to
use, one of the linear classifiers from
python sklearn library is recommended.Exercise 3. Parsing

Write a function that takes a treebank sentence, and produces the one-
best dependency tree using the classifier developed in Exercise 2.

Exercise 4. Training and testing your parser
Train your parser on the full training data, and calculate the labeled
and unlabeled attachment scores on the development set.5 5 As noted earlier, this exercise is likely

to take several hours depending on the
hardware you run on and your imple-
mentation. You are recommended to
try to train/test your system first with
a smaller data set (few hundred sen-
tences).

You should make sure not to use the test set during training and
development. If your classifier requires tuning hyperparameters, you
should use development set.

Report your results as a comment at the bottom of your python
script.


