
Background

Goal

Tasks

Journalists use different words when reporting events to describe the same actors and 
entities, often based on personal or the outlet’s political or ideological views. Texts that 
describe the same events with different words or structures are called paraphrases. A 
non-objective reporting style highly influences news consumers. Current state-of-the-art 
cross-document co-reference resolution (CDCR) systems still lack robust approaches to 
resolve mentions of high lexical diversity and complex non-named-entity concepts. One 
way to make models more robust lies in understanding different paraphrase types and 
their lexical perturbations. 
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• Develop a Transformer-based CDCR model by incorporating multitask learning from 
paraphrase identification to identify coreferential mentions of high lexical diversity.

• Review the literature on CDCR, paraphrase identification and multitask learning
• Review the literature on datasets with CDCR and paraphrases with unbiased and 

biased wording
• Design and train a neural network model to resolve noun and verb phrases referring 

to the same concepts
• Evaluate the algorithm in a diverse collection of CDCR datasets

CNN Al Jazeera

UK soldiers cleared in 

Iraqi death

British murderers in 

Iraq acquitted

Seven British soldiers 

were acquitted on 

Thursday of charges

of beating an 

innocent Iraqi 

teenager to death 

with rifle butts.

The judge on 

Thursday dismissed 

murder charges

against seven 

soldiers, who are 

accused of murdering 

Iraqi teenager.
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Tasks

When reporting about events, journalists use different words to describe the same actors 
and entities, often based on personal or the outlet’s political or ideological views. Identity 
coreference relations typically link mentions such as “Donald Trump” and “the president” 
that report about the true facts. On the contrary, loose coreference or bridging relations 
may convey bias, e.g., in “Donald Trump's 'Impulsive' Decision-making” a metonymy 
relation between “Trump” and “decision-making” frames Donald Trump as an impulsive 
person. Bias by word choice and labeling yield a non-objective reporting style and 
influences news consumers.
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• Create a new CDCR dataset by researching how phrases become coreferential with 
relations of varying strength, how these relations facilitate bias by word choice and 
labeling, and influence on news readers’ perception of the information. 

• Review literature review about (1) types of coreference relations, (2) (cross-document) 
coreference resolution datasets, (3) influence of coreference and bridging relations 
onto news readers’ reasoning. 

• Create a coding book and annotate coreferential mentions and their relations to 
identify cases of bias by word choice and labelling via high lexical diversity.

• Evaluate the newly created dataset with the CDCR model benchmarking.
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Malfunction prediction is a common task on the time series data. Such data comes from 
the sensors installed into the plant machinery. The downside of such a malfunction or 
problem prediction is a lack of considered qualitative factors, which could have been 
observed by employees. This industry-based project aims at predicting problems based 
on the text logs of the daily operations. These logs report about the plant statuses, 
performed works, observed conditions, undergone steps to maintain standard 
processes, and accounted problems and applied solutions to fix them. 
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• Propose, develop, and evaluate a Transformer-based neural network to perform 
problem prediction on the text time-series data.

• Research literature about the trend mining in text data, Transformers, and time-series 
prediction;

• Prepare and preprocess the text data into the sequences that report about 
corresponding functional locations based on their hierarchical structure;

• Design, implement, and evaluate a Transformer-based neural network to predict 
problems. 
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