2018-19 EDUCATOR’S GUIDE

A program of The Actuarial Foundation

Modeling The Future
Challenge

In the Modeling The Future Challenge (MTF) the premise is simple. Students are
challenged to develop and present their own mathematical models describing how
they envision a new technology could change the future.
The MTF Challenge is conducted in three phases:
1) Scenario Response Topics
2) Research & Reports
3) Symposium Presentations
Through this challenge, students will learn how mathematics applies to cuttingedge technologies. They will also learn about highly sought after career
opportunities as actuaries.
This guide provides information for educators to use in exploring how to best
incorporate the Challenge into their 2018-2019 class, club, or extracurricular
plans. This document is for planning purposes only. For complete guidelines and
restrictions, please reference the official rules on the MTF Challenge website at:
www.mtfchallenge.org.
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Students learn about an exciting new technology, gather realworld data, and create their own mathematical models to
project how it will change the future!

For junior & senior high school
students in the U.S.

• Nov - Dec 2018 – Phase One: Scenario Response
• Jan – Feb 2019 – Phase Two: Modeling Report
• Apr 2019 – Phase Three: MTF Symposium

The Modeling the Future Challenge has multiple awards and benefits for
teachers and students:
•
•
•
•
•

$55,000 in college scholarships
$5,000 in educator awards
Team travel support for all finalists
$500 Educator Grants for selected teachers
Mentorship from leading actuaries for all semi-finalists

Signup for more information on the 2018-2019 Challenge at:

www.mtfchallenge.org
Hosted By

National Sponsor
Roy and Georgia
Goldman

In a Nutshell
What
Students develop and present their own mathematical models describing how they
envision a new technology could change the future for a shot at $55,000 in college
scholarships.

Registration (September to November)
Team registration is free. Each team can be composed of 1 to 5 students. Schools may
submit as many teams as they like. Team registration is conducted through our partner’s
website – the Institute of Competition Sciences. Once registration opens, details on how
to register your teams will be found online here:
https://www.mtfchallenge.org/register/team-signup/

Phase 1: Scenario Responses (November)
Teams must first respond to three scenarios in which they will be provided a dataset and
asked to answer specific questions analyzing that data (see page 5 below for more info).

Phase 2: Research & Reports (December to February)
Students identify how they think the technology theme will change the future, research
the data, create a mathematical model characterizing that change, and present their work
in a research report (see page 7 below for more info).

Phase 3: Symposium Presentation (April)
Teams selected as finalists will be brought to the national MTF Symposium where they will
present their research and compete for the final scholarships.
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Phase 1: Scenario Response
During the Scenario Response period, a set of three business scenarios will be posed to
student teams. Each scenario will include data sets (real or created) that require simple
mathematical modeling tasks and written responses to answer questions about the
scenario. Points will be awarded based on a strict rubric for each question. Teams that pass
the bar by answering enough questions correctly, will be recognized as Modeling the
Future Challenge “Semi-Finalists” and will move on to phase three of the competition.

Key information about the Scenario Response phase
1. See the MTF Challenge website for official release dates and due dates for the
Scenario Response topics: https://www.mtfchallenge.org/challenge-details/timeline/
2. Each Scenario Response topic will have approximately 10 questions. Some questions
will require mathematical solutions while others will require an open-ended analysis of
the scenario to pose a response.
3. Each Scenario Response topic will be self-contained. Students will not have to research
any data outside of what is provided in the scenario’s data sets to solve the questions.
4. Scenario Response topics are structured at a level such that students who have taken
or are currently taking statistics, probability, or a similar course by the fall 2018
semester should be able to successfully pass the scenarios.
5. Students may work in their MTF Challenge teams to analyze and respond to the
scenarios, they do not need to be individually completed.
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Phase 1: Sample Scenario Response Topic

The Willow Glenn municipality has tracked rates of
theft for the past 10 years. They are hoping to identify
an improved policing plan for four neighborhoods in
the future.
The table to the right includes data about the number
of thefts (per 1000 population) for each season over
the past 10 years for the four neighborhoods in
Willow Glen.

1. In which neighborhood does the ten-year
period show the most seasonality?
2. In which neighborhood is the rate of thefts
decreasing by the greatest amount?
3. In which neighborhood is fall most
correlated with summer?
4. What is the projected rate of thefts in winter
'19 for each neighborhood?
5. If the police have been patrolling East
Carolina twice as much as Old Hampshire
during the summer, how much should they
increase patrols in Old Hampshire to bring
the level of theft down to that of East
Carolina next year?
6. If the police have been patrolling North
Rhodes an average of three times a night in
the Winter, four times a night in Spring and
Fall, and six times a night in the Summer,
what is the correlation between number of
patrols and number of crimes?
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Season/Year
Winter '08
Spring '08
Summer '08
Fall '08
Winter '09
Spring '09
Summer '09
Fall '09
Winter '10
Spring '10
Summer '10
Fall '10
Winter '11
Spring '11
Summer '11
Fall '11
Winter '12
Spring '12
Summer '12
Fall '12
Winter '13
Spring '13
Summer '13
Fall '13
Winter '14
Spring '14
Summer '14
Fall '14
Winter '15
Spring '15
Summer '15
Fall '15
Winter '16
Spring '16
Summer '16
Fall '16
Winter '17
Spring '17
Summer '17
Fall '17

East
Carolina
7.26
7.44
7.79
7.26
6.37
6.86
7.77
7.67
6.55
7.12
8.49
7.83
6.90
7.05
8.39
7.53
7.29
7.07
8.00
8.82
7.09
6.75
8.52
7.24
6.54
6.49
6.89
6.54
5.76
6.77
7.23
7.36
5.28
5.25
7.82
6.67
5.05
5.83
6.92
6.57

Old
Hampshire
7.86
8.27
9.95
7.86
8.76
9.03
10.63
8.37
7.80
8.00
8.40
8.44
8.04
7.92
8.76
8.78
9.36
7.64
8.20
11.79
9.24
9.07
9.78
8.44
8.96
8.60
7.62
8.54
7.69
8.55
9.67
8.01
7.75
6.89
8.07
8.50
7.49
8.33
8.43
7.24

North
Rhodes
6.61
6.93
7.02
6.61
5.64
6.60
8.25
8.78
6.59
6.86
10.06
8.05
5.81
7.30
7.04
6.60
7.12
6.30
9.48
7.92
7.80
7.33
9.90
7.22
6.21
5.67
8.09
7.74
4.72
5.48
8.30
8.63
4.94
5.64
6.54
6.30
5.13
6.17
7.52
5.28

West
Dakota
7.39
7.60
9.97
7.39
7.06
8.20
8.28
8.82
7.11
7.61
8.21
8.10
8.42
6.75
9.81
7.18
7.31
7.55
9.32
10.47
6.98
6.89
9.12
7.12
6.24
7.42
7.87
6.93
6.08
6.85
7.79
7.99
5.26
5.25
8.44
6.64
5.35
6.45
7.75
6.94

Phase 2: Reports
All teams who pass the Scenario Response phase will be eligible to submit a report to the
Modeling the Future Challenge judging committee for Phase Two of the challenge.
During this phase, teams will identify a way in which they think the technology theme will
change the future. Teams must then analyze data and create mathematical models that
characterize the expected change. Teams must submit their work in a written report that
will be reviewed by a panel of actuarial fellows to select Modeling the Future Finalists.
Details about the report are on page 7 of this guide.
As an added benefit each semi-finalist team will be paired up with an actuarial mentor who
will meet with the teams for two virtual sessions and help guide the students in coming up
with their topic of change, data sets and mathematical models. The first mentor session
will provide early guidance on how to identify an area of change and find appropriate data
sets. The second session will provide the team with feedback on their draft report to help
identify areas where they may want to strengthen their work. Mentors will also introduce
the students to mathematical modeling and actuarial college and career opportunities.
Preliminary reports will be evaluated by actuarial judges to select the top teams who will
be recognized as Modeling the Future Finalists. Finalists will be awarded a travel grant to
present their work at the national MTF Symposium and compete for $55,000 in college
scholarships and an additional $5,000 in educator awards.

Key information about the Preliminary Report Phase
1. Reports must identify how the team expects the technology to change the future,
characterize that change through mathematical models, and make recommendations
on how to mitigate the potentially negative effects of that change or strengthen
potential positive effects.
2. A technology theme is provided for each year’s competition, but teams must identify
how they expect that technology to impact the future on their own. The MTF
Challenge will provide several data sources to help teams get started; however, teams
should also identify their own additional data sources through online research that
relate specifically to their area of change.
3. All semi-finalist teams will be paired with an actuarial mentor to provide guidance on
their analysis and reports. Mentors will follow a strict process on what they can and
cannot assist with through two virtual meetings with the teams.

Phase 2: Report Requirements

All teams passing the introductory Scenario Response phase are eligible to submit a report
on how they expect the technology theme of the year will change the future. As an
overview, teams can prepare their reports following the information below:

Report must:
•

Be no more than 20 pages (not including references)

•

Include an Executive Summary (one page max)

•

Include a Technology Overview section (three pages max)

•

Include a Data Methodology section (two pages max)

•

Include a Mathematics Methodology section (four pages max)

•

Include a Results Section (six pages max)

•

Include a Conclusions and Recommendations Section (four pages max)

•

Include a references section in APA format (not included in page count).

Report should:
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•

Identify the severity of the change expected and include relevant data analysis

•

Identify the timing of the change expected and include relevant data analysis

•

Identify the data used

•

Identify the mathematical methodology

•

Identify specific connections between data they found that helped characterize this
change

•

Identify specific recommendations for how people, organizations, or government
groups affected by this change should respond to it.

Phase 3: Symposium Presentations
A set of finalist teams will be selected by the actuarial review panel to continue into the
third phase of the competition. All finalist teams will present their research at the
Modeling the Future Symposium live in front of a panel of expert actuarial judges. Judges
will review teams final reports and presentations to select the MTF Challenge’s “Actuarial
Scholars” who will receive a scholarship award pool of at least $55,000 and an additional
$5,000 in educator awards.

During the MTF Symposium, teams will have a two-day experience like none other. In
addition to presenting their research for the final scholarship awards, the students will be
taken on a unique field trip in the Chicago area, they will have the opportunity to talk oneon-one with early-career actuaries, and they will hear from inspiring keynote speakers.

Key information about the Symposium Presentations
1. All finalist teams will receive travel support covering the airfare and lodging costs for
all student team members and ine adult coach to participate in the Modeling the
Future Symposium. Additional adults (parents or other educators) may attend the
symposium but will need to cover their own costs.
2. All finalist teams will have a 30-minute presentation slot that must include at least 10
minutes for question and answer with the judges.
3. Presentations will be scored based on their content as well as the students’
understanding of that content, and the overall communication of the material.
Information in the team’s final report will also be used for reference in making the
judges’ final scores.
4. All finalist teams will receive a report on the judges’ scores from the presentations.
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The Technology
Theme
Each year of the Modeling the Future Challenge, a new
technology is selected as the theme. Any area of cuttingedge technology may be selected as the theme. Themes
will typically be broad enough for students to analyze a
range of areas within the chosen technology, but kept to
one overarching area of technology. The 2017-18
technology theme was Autonomous Vehicles. The 20182019 theme will be announced this fall.
Students are free to identify any way in which they think
the technology will change the future. They do not need to
research and analyze every way the technology will
change the future. It is expected that each team will
identify one specific area in which the technology will have
an impact to research. Students should be able to support
their conclusions with data and mathematical models.
Teams may identify multiple ways that the expected
change will impact people or their organizations. Each
team should also identify how they expect any negative
effects from this change can be mitigated, or positive
effects to be strengthened.
MTF Challenge Technology Themes may include (but are
not limited to) areas such as these:
•
•
•
•
•
•
•
•
•

Genetic Engineering
Regenerative Medicine
Artificial Intelligence
Renewable Energy
Autonomous Vehicles
Space Flight
Synthetic Biology
Augmented/Virtual Reality
3D Printing.

About Actuaries
Actuaries use mathematics, analytical skills, business knowledge and human
behavior to manage some of the complex risks facing businesses and our society.
They are behind the scenes analyzing data and making projections on how new
technologies, services, systems, or other changes may affect business and society.

Actuaries are one of the highest paid mathematical
professions in the country.
In school, students often fail to make the connection with how math will help them
in the real-world. Well, here’s a very direct way. Becoming an actuary, and using
their mathematical skills to help project future trends for a company can be one of
the most rewarding careers for a student. For more information about the benefits
that being an actuary could provide your students visit: www.beanactuary.org

About The Foundation
The mission of The Actuarial Foundation is to enhance mathematics education and
financial literacy through the talents and resources of actuaries. Its’ vision is an
educated public in pursuit of a secure financial future.
The Modeling the Future Challenge is the cornerstone educational program of the
Foundation. Built upon two years of pilot programs, the MTF Challenge is now
poised to become one of the premier academic competitions for high school
students. In 2016, the Foundation engaged the Institute of Competition Sciences – a
leading academic challenge design firm – to help make this vision a reality and
ensure that the MTF Challenge has a lasting impact on students across the nation.
Learn more about The Actuarial Foundation at:

www.actuarialfoundation.org
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CoachResponsibilities
Responsibilities
Coach
It can be difficult to determine where the appropriate line is between assisting your
students and doing the work for them. There is no way to determine with 100%
certainty that all educators support their students in exactly the same way.
However, we can provide some guidance to help set the bar for what is expected
from a team’s coach.
Here are a few overarching guidelines to help educators determine how much help
to give to their students in completing the Modeling the Future Challenge.
1. Scenario Responses: all Scenario Response topic submissions should be the
work of the students and the students alone. Educators should provide no input
on the three Scenario Response topics provided as part of the competition.
However, educators can work with the students on the sample Scenario
Response topics that are provided to registered teams to help them practice.
2. Research and Reports: students should be guided in their research and
supported in developing their mathematical models and recommendations.
Educators should help their students think through possible ideas for how the
technology could change the future and find data sources; however, building the
mathematical models, identifying their conclusions and recommendations, and
writing the report should be the work of the students.
3. Symposium Presentations: for teams that make it to the final symposium the
team’s coach will be the official chaperone for the students. The educators
should also help their students practice their presentations and organize the
information they will include; however, educators should not determine what
goes into the student presentations. The content of their final presentations
should be the work of the students alone.
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Eligibility
1. Students must have taken or be taking at least one of the following junior or senior
level mathematics courses at the time of registration for the MTF Challenge: statistics,
calculus, pre-calculus, probability, mathematical modeling, or another junior or senior
level mathematics course covering similar material.

2. Students must be attending high school in the United States.
3. Scholarship awards will only be paid to colleges or universities in the United States. If a
student wins an award and chooses to attend college outside of the United States they
will void their scholarship award.
4. Students may be in any type of schooling; formal, informal, home-schooled, etc.
5. Students must be no older than 19 years old by December 31st, 2018.
6. Teams may include from one to five students.
7. Each student or team of students submitting to the challenge must have an adult
"coach" noted on the submission. Coaches can be any adult, 18+ years old.

Awards & Benefits
Semi-Finalist Benefits
All teams that pass the Scenario Response phase of the Challenge will be recognized as
semi-finalists and will be matched with an actuarial mentor who will meet with the team to
talk with them about their submission and introduce them to the actuarial career fields.

Finalist Awards
Each finalist team will receive airfare and lodging support for the team coach (or another
designated adult chaperone) and up to 5 student team members to participate in the
Modeling the Future Symposium where they will meet with actuaries, learn about college
and career opportunities, explore the city, and present their models of the future to a
panel of actuarial professionals for a shot to win one of the scholarship awards! Additional
adults such as parents or other educators are invited to come to the Symposium but will
need to pay for their own travel. The ultimate number of teams selected as finalists will
depend upon funding from our sponsors.

Educator Support Awards
$1,000 Educator Support Grants to the coaches of the top four teams
$1,000 School Support Grant to the school with the most complete submissions

Actuarial Scholar Awards
1st Place: $25,000
2nd Place: $15,000
3rd Place: $10,000
4th Place: $5,000
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Report Submission Tips
For all semi-finalist teams working on their Modeling the Future reports, we recommend
following this process for submitting your entry. However, it is also important to note that
this is not necessarily a linear process. Some teams may find that after searching the data
sources, they may want to go back and redefine how they think the technology will change
the future. Or after doing some analysis they may realize they need more data. Each of
these steps is important to creating a competitive report for the MTF Challenge; however
they do not need to be completed in a linear fashion.

1
2

3

Define the Question.

First ask your team to identify all of the ways they think the technology could
impact the future. Brainstorming ideas before you dig into the data and
analysis will help ensure your team maximizes the use of their time. Try to
come up with 10 ways your team thinks the technology will have an impact,
then narrow it down to the top three to do additional research and analysis on
before you select the one way you’re going to examine in detail.

Identify Your Data.

The more data backing up statements in your students’ reports, the stronger
they will be. Actuaries use as much data as they can to validate their
assumptions and strengthen their projections. Strong data is key to a
successful submission to the Modeling the Future Challenge. Don't let your
students rely on just one data source to validate their statements. Have them
include data from multiple sources to make sure that all aspects of their
statements are backed by strong mathematical calculations. Go beyond just
using the initial datasets noted on the MTF website. Understand how the data
will help you characterize your hypotheses about how the technology will
change the future.

Do the Analysis.

Actuaries pay attention to details! Make sure your students describe all of the
mathematics and reasoning behind their report. Every statement made should
have very well-though-out reasoning with strong mathematical analyses
behind it.

Make Your Recommendations.

4

Finally, think about what recommendations can be made from your analysis.
Does the data show that there will be certain negative effects for any type of
business, government agency, or people? What could be done to mitigate those
effects? How would the insurance industry respond to these expected changes
in the future to help mitigate the risks?

Write the Report.

5
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Finally, after you’ve completed the analysis and examined what
recommendations can mitigate risks and negative impacts, then you’re
ready to write your report.

Timeline
Preliminary Milestones
• September 14th – 2018 John Hanson Memorial Educator Mathematics
Grants Due.
• September 20th - 2018 John Hanson Memorial Educator Mathematics
Grant Recipients Announced.
• August 31st – Registration Opens
• November 11th – Registration Closes

Scenario Response Milestones
• November 12th – Scenario Responses released
• December 6th – Scenario Responses due
• December 12th – Scenario Response reviews complete and semi-finalists
announced.

Research & Report Milestones
• December 18th – Semi-finalist team mentors announced
• January – Team Mentor meeting 1 (exact dates to be determined between
the team and mentor)
• February – Team Mentor meeting 2 (exact dates to be determined
between the team and mentor)

• February 19th – Reports due
• March 1st - Judging concludes and finalists announced.

MTF Symposium & Final Presentation Milestones
• April 5th – Finalist report updates due.
• April 11-12th – MTF Symposium and final award recipients announced.

* Although we do not expect changes to these dates, if any modifications are made,
the official dates will be those posted on the MTF Challenge website at:
https://www.mtfchallenge.org/challenge-details/timeline/
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SUPPORT SYSTEMS
The MTF Challenge includes four major support systems to help educators successfully
use the challenge to engage their students in mathematical concepts. All support systems
are free to MTF Challenge educators.
To receive information and updates about the MTF Challenge and its resources for
educators, make sure you are registered on the MTF Challenge email newsletter at:
www.mtfchallenge.org

Webinars & Events
The Modeling the Future Challenge will host online webinars to support educators and
their students. Webinars will include valuable information about what actuaries do,
background knowledge on autonomous vehicles, ideas for incorporating MTF into your
educational plans, and tips for helping your students create the best submissions.

Mentorship
The Actuarial Foundation has built an amazing network of leading actuaries from across
the country to volunteer as mentors for educators and their students. A mentor can help
get you started and guide you and your students with ideas and tips of how to do their
mathematical modeling. Actuaries are knowledgeable in many areas of mathematics and
may also be valuable for your classroom beyond just supporting the MTF Challenge.

Actuarial Mentors will be provided to all semi-finalist teams passing the introductory
Scenario Response phase of the challenge.

Educator Math Grants
John Hanson Memorial “Educator Math Grants are available to a select group of educators
to help engage your students in mathematical modeling and actuarial science through the
MTF Challenge. These $500 grants are provided to educators to help conduct activities
that will use the MTF Challenge to engage students in real-world applied mathematics.
Grant application due dates and forms can be found online at:
https://www.mtfchallenge.org/support/educator-math-grants/
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Sponsors

National Sponsor

Roy and Georgia
Goldman
Team Sponsor

Event Sponsor

Rick and Bethany Jones

Connect

The Modeling The Future Challenge was created by The Actuarial Foundation with
design and operations support from the Institute of Competition Sciences. Through this
Challenge we aim to help high school students learn about the exciting real-world
opportunities available through mathematics and actuarial science. The resources and
college scholarships available through the MTF Challenge are designed help more
students connect with the power of mathematics and realize the great benefits of being
an actuary.
We hope to work hand-in-hand with educators as the MTF Challenge develops and look
forward to all ideas and suggestions you may have. Please reach out to us with any
thoughts about how to improve the MTF Challenge and connect your students with the
great opportunities that a mathematical career in actuarial science can provide.

challenge@mtfchallenge.org
www.mtfchallenge.org

