IMMC 2026 Problem D (Greater China, Winter) (English Ej{& £82)

Friday the 13th

Background and question

' I o P For centuries, people have believed
|T S FHlD AY" in omens and myths. A day when the

13th day of the month in the

Gregorian calendar falls on a Friday
was long considered a harbinger of
bad luck in Western superstition.
Friday the 13th is the so-called “day
of misfortune” according to
numerous legends, something bad or
unlucky often happens on this day.
But is it really as bad as they say?

(Image from the Internet)

Analyze real statistical data and find out which days are “good” or “bad”. In particular, is it true

that “Friday the 13th” is worse than other days?

You can use any publicly available database (for both negative and positive events) that you

consider appropriate. Two databases are suggested as “standard data” for this problem:

- The International Disaster Database (EM-DAT, https://www.emdat.be/), which contains

information on natural and technogenic disasters in the 20th and 21st centuries,

- COVID-19 database from Our World in Data (https://ourworldindata.org/coronavirus),

which contains information on incidence, mortality, and other indicators during the

COVID-19 pandemic.
Tasks

1. Choose one type of “negative” event that you consider to be the most important. For this

type of events:

1.1. Determine whether these events occur more frequently on Friday the 13th than on other


https://www.emdat.be/
https://ourworldindata.org/coronavirus

days;

1.2. Determine whether it is possible to “decompose” the observed event frequencies into
components; for example, to estimate the independent effects of the day of the week and
the day of the month;

1.3. Determine whether there really are “bad” and “good” days in terms of the frequency of the

chosen negative event.

2. Create an estimation method (“metrics”) for the “luckiness” of a day that takes into account
several heterogeneous events that happen on a given day. When deciding whether a day is
lucky or not, take the perspective of an average citizen. Events are considered
“heterogeneous” if they are not related to the same process (for example, “COVID-19
incidence and mortality” are not heterogeneous). In addition to heterogeneous events, your

“metrics” may also include homogeneous events.

2.1. Justify the “metrics” you have created: how can you argue for the formula chosen and the
numerical values (“coefficients”) used in it? Provide arguments based on objective data
that at least partially confirm the correctness of your “metrics”.

2.2. Apply your “metrics” to the available data and carry out the analysis similar to that in 1.1-
1.3.

3. So what is your conclusion? Is “Friday the 13th” a “bad” day?

4. Are there any other “good” or “bad” days?

5. Create “science-based omen‘ rules that predict the “luckiness” or “unluckiness” of a given
day on the basis of its formal properties: not necessarily the day of the week or the day of

the month on which the given day falls, but other properties such as whether the day is a

holiday, or “before a holiday” or “after a holiday”, what the phase of the moon is, etc.

Notes on the databases

1. EM-DAT database

1.1. To access the data, you need to complete a simple registration
(https://public.emdat.be/, section “Register”), selecting your “user group” as “B

Academic” and confirming it by clicking on the link in the email (check the spam

box in case).


https://public.emdat.be/

1.2. After logging into the account, go to the “Access Data” section, switch “Include
Historical events (pre-2000)” on and click “Download”: the full database XLSX-file will
be downloaded.

1.3. Please note that the authors of the database say that the events before the year 2000
are subject to reporting bias: only part of the events are included in the database.

1.4. The description of the database is available in the “EM-DAT Documentation” section
(https://doc.emdat.be/docs/). In particular, the description of all columns of the database is

available (https://doc.cmdat.bc/docs/data-stmcturc-and-Contcnt/cmdat-public-tablc/). For your research,
the most useful fields are “Start year”, “Start month”, “Start day”, “End year”, “End
month” and “End day”: these show the start and end date of an event. There is also a

“Country” field, which indicates the country/area in which the event took place.
2. COVID-19 OWID database

2.1. This database is available on GitHub: https://github.com/owid/covid-19-data. The
data can be found in the public/data subsection
(https://github.com/owid/covid-19-data/tree/master/public/data).

2.2. The data can be downloaded from GitHub as CSV files that can be opened in Excel.
The complete database in one file can be downloaded from the root folder (“owid-covid-
data.csv” file).

2.3. The description of the database can be found in the ReadMe file
https://github.com/owid/covid-19-data/blob/master/public/data/ README.md.

2.4. The main columns of the database:
2.4.1. “date” — date in the text format “YYYY-MM-DD”;

2.4.2. “location” — country or territory (including “World” for the whole world) — the
names of the countries/areas may differ from the EM-DAT database; to coordinate the
countries/areas between the databases, use the ISO codes from both databases;

2.4.3. “new_cases” — the absolute count of new persons ill with COVID-19 (“cases”);

2.4.4. “new_cases_per_ million” — the number of new COVID-19 cases per million
inhabitants of the given territory;

2.4.5. “new_deaths” — the absolute count of COVID-19 deaths;

2.4.6. “new_deaths per million” — the number of COVID-19 deaths per million
inhabitants of the given territory.


https://doc.emdat.be/docs/
https://doc.emdat.be/docs/data-structure-and-content/emdat-public-table/
https://github.com/owid/covid-19-data
https://github.com/owid/covid-19-data/tree/master/public/data
https://github.com/owid/covid-19-data/blob/master/public/data/README.md

Submission

Your team's solution paper should include a 1-page Summary Sheet. The body cannot exceed 20
pages for a maximum of 21 pages with the Summary Sheet inclusive. The appendices and

references should appear at the end of the paper and do not count towards the 21 pages limit.
Special Note

The principles of Honor System of IMMC also applies to the use of LLMs (large language models)
or generative Al tools. If a team uses any large language model or generative Al tool in completing
the modeling tasks, from problem research, model development, programing to paper/report
writing, the team must make honest, open and transparent disclosure, including making in-text
citations and detailing relevant content in the "References" section. It should be recognized that
although large language models or generative Al have the advantages of productivity tools, they
also have obvious shortcomings and pose risks to users (such as Al-generated content containing Al
hallucinations or possible plagiarism in the produced content). Whether or not using large language
models or generative Al tools itself in the team’s work has no impact on judges' evaluation; the
judges seriously remind every team that if any Al tool would be used, use it responsibly, correctly,

honestly, open and transparently.
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