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Team 
Introduction

• William Kent – Last semester MDSI student, full-
time employed in analytics.

• Raymond Tsui – Mid-Course MDSI student, full-
time employed in analytics.

• Marco Sulser – Last semester MDSI student, part-
time employed in insurance.



Introduction to Crisis Management

Definition

Crisis management is the process by which an organization deals with a disruptive and unexpected event that threatens to harm the organization or 
its stakeholders.[1]

Key Components of Crisis Management

Crisis Management Organisation

To enable a response-organisation in communication and decision-making, timely information is of essential value. Twitter is a rapid source of 
information and the conversion of its unstructured data into tangible metrics can assist with information in all phases based on public perception, 
eyewitness accounts and lessons learnt.

[1] Bundy, Jonathan; Pfarrer, Michael D.; Short, Cole E.; Coombs, W. Timothy (2017). "Crises and Crisis Management: Integration, Interpretation, and Research Development". Journal of Management. 43 (6): 1661–
1692. doi:10.1177/0149206316680030. S2CID 152223772.

Roles and responsibilities Communication (internal and 
broadcast) Decision-making

Preparation

•A tried and tested crisis management 
plan as well as the necessary resources 
and infrastructure

Response

•The most effective and timely 
deployment of resources according to 
plan to minimise the damage and harm

Recovery

•Restoring infrastructure, safety, 
wellbeing, institutions/operations and 
reputation

https://en.wikipedia.org/wiki/Crisis_management#cite_note-1
https://digitalcommons.pepperdine.edu/cgi/viewcontent.cgi?article=1235&context=faculty_pubs
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1177%2F0149206316680030
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:152223772


How Can Data Science Assist Crisis Management?

Trends over time

Public Perception

Geospatial 

Socio-economic 
impact

Structured Data

Tweets

Analysis

25(c) To promote and enhance, through international 
cooperation, including technology transfer, access to and the 
sharing and use of non-sensitive data and information, as 
appropriate, communications and geospatial and space-based 
technologies and related services; maintain and strengthen in 
situ and remotely-sensed earth and climate observations; and 
strengthen the utilization of media, including social media, 
traditional media, big data and mobile phone networks, to 
support national measures for successful disaster risk 
communication, as appropriate and in accordance with 
national laws;

Sendai Framework for Disaster Risk Reduction 2015-2030

{

'sentiment’, ‘Is Informative?’, 

'crisis_type’, ‘topic’, 'country’ 

}



What Are The Challenges With Annotating Tweets?

Method

Speed

Accuracy

Consistency

Crowd Sourced Expert Panel Foundational Models

[1] Xiao, Y., Huang, Q. & Wu, K. Understanding social media data for disaster management. Nat. Hazards 79, 1663–1679. https://doi.org/10.1007/s11069-015-1918-0 (2015)
[2] Ogie, R. I., Clarke, R. J., Forehead, H. & Perez, P. Crowdsourced social media data for disaster management: Lessons from the PetaJakarta.org project. Comput. Environ. Urban Syst. 73, 108–117. https://doi.org/10.1016/j.compenvurbsys.2018.09.002 (2019).

https://doi.org/10.1007/s11069-015-1918-0
https://doi.org/10.1016/j.compenvurbsys.2018.09.002


Problem Statement

• “The objective is to contribute to the body of work 
around crisis management data through deriving 
meaning from unstructured data. The use of Large 
Language Models (LLM) will be explored to enrich 
twitter datasets. “



CrisisLexT26 dataset  

[1] A. Olteanu, S. Vieweg, C. Castillo. 2015. What to Expect When the Unexpected Happens: Social Media Communications Across Crises. In Proceedings of the ACM 2015 Conference on Computer Supported Cooperative Work and Social Computing (CSCW '15). ACM, Vancouver, BC, Canada.

Repository of crisis-related 
social media data

https://crisislex.org/papers/cscw2015_transversal_study.pdf


Project Status 
and Future 
Opportunities



Large Language Models (LLM)

Falcon
Released in May 2023 by 

UAE’s Technology 
Innovation Institute

Llama
Released in February 2023 

by Meta AI

ChatGPT 3.5
Released in March 2022 by 

OpenAI



What type of crisis does this 
tweet relate too?

It relates to a flood.

It’s about flooding in Alberta.

I believe it’s about a flood.



Structured Outputs

• Context aware prompts – “Return a JSON 
document that conforms to this schema.”

• Restrictive prompts – “In three words or less 
describe the <attribute> of a tweet.”

• Output Parsers – Provide a schema of expect 
output to the model.



{
'sentiment': 'neutral’, 
'crisis_type': 'wildfire’,
'country': 'United States’

}



Project Progress

• Defined Project Scope
• Identified data – CrisisLexT26
• Working notebooks – for each model investigated
• Implemented different methods – to extract 

structured output
• Code publicly available

https://github.com/sajao/CrisisLex/tree/master/data/CrisisLexT26/

https://github.com/Crisitunity-Lab/ARDC-Project/tree/main

https://github.com/sajao/CrisisLex/tree/master/data/CrisisLexT26/
https://github.com/Crisitunity-Lab/ARDC-Project/tree/main


Next Steps

1. Output Parsers Development – on opensource 
LLMs,

2. Reproduce CrisisLexT26 Annotations – using 
CrisisLexT26 dataset reproduce annotations using a 
LLM and compare to previous studies,

3. Additional Annotations* - extract other useful 
attributes like country and crisis type, and

4. Document and share – learnings and results 
publicly.

* if time permits

https://github.com/sajao/CrisisLex/tree/master/data/CrisisLexT26/


Summary

• During a crisis large amounts of unstructured data is produced but is of limited use to 
responders. Bringing structure will help those responding to a crisis.

• Previously large models have had to be built on annotated data with some ability to 
transfer to a new crisis. This project aims to compare LLM’s to previously tried methods.

• Multiple models and methods to structure data have been trialed and structured data 
extracted.

• For the remainder of the project, scale output and compare to previous studies; sharing 
results publicly.



Q&A



Appendix



Prototype on Llama is ready for 
experiments

Only run on a small subset of the 
CrisisLexT26 data.

The LLM turns unstructured into 
structured data (sentiment score).

The score can now be used for analysis. 
Plotting over time is just an example.

For the testing purposes the '2013 
Colorado Floods' event was used.

Next steps: optimizing prompt, 
optimizing run time, testing and 
performance evaluation against given 
attributes and hyperparameter tuning 
(e.g. temperature, token limit, length 
penalties, max length, top-p).



Llama Prototype tested on Topic
• '2013 Colorado Floods' from the CrisisLexT26 data.
• The LLM turns unstructured into categorical data (topic).

Testing and performance evaluation against given attributes (hashtags and human annotations) is now 
possible by assessing the matches with the model prediction.



ChatGPT 3.5 Prototype with OutputParsers
You are crisis response person that needs to understand the relevance of tweets. You help identify relevant information 
in a crisis.\n\nTake the tweet below delimited by triple backticks and use it to understand the sentiment, the crisis 
type and country it relates to.\n\ntweet: ```RT @CBCAlerts: Canmore, Alta. declares state of emergency due to flooding 
- with some residents being moved to community centre #Alberta```\n\nThe output should be a markdown code snippet 
formatted in the following schema, including the leading and trailing "```json" and 
"```":\n\n```json\n{\n\t"sentiment": string // This is the senitment of the tweet\n\t"crisis_type": string // This is 
type of crisis (e.g. flooding, bushfire, typhoon)\n\t"country": string // This is the country where the crisis is 
located\n}\n```



Falcon 7B Prototype using Guidance Library

```json { "tweet": "RT @CBCAlerts: Canmore, Alta. declares state of emergency due to flooding - with some residents being moved to 
community centre #Alberta", "sentiment": "Negative", "created_at": "2021-07-21T13:00:00.000Z", "lang": "en", "text": "Canmore, Alta. 
declares state of emergency due to flooding - with some residents being moved to community centre #Alberta" } ```

The use of the Guidance library 
resulted in extended output that 
wasn’t relevant to the structure 
requested.
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