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ion competition shows. I'm watching “Making the Cut” with
my daughter on Amazon. It’s part of our pandemic stay-at-
home sanity program.

I have a confession to make. I watch—and enjoy—reality fash-

Speaking of pandemics, have you noticed that models seem to
be popping up everywhere? Actuaries, university researchers,
epidemiologists and governments all seem to be trying to make
forecasts. What’s interesting is seeing which of these forecasts
end up being widely dispersed, featured in headline news stories
or sitting in front of the president at the White House. In some
ways, it’s a real-life modeling competition.

The competition is fierce, and the verdicts can be cruel and sud-
den. As Heidi Klum put it in “Project Runway,” “One day you’re
in; the next day you’re out.”

Being an actuary, my first instinct to understand the risks of the
COVID-19 virus was to turn to other actuaries. They did not
disappoint.

*  Stuart McDonald first started throwing out predictions of
the number of UK cases on Twitter, and his model turned
out to be pretty accurate. More than that, he included lots of
good discussions about shortcomings and unknowns, and he
seemed to be constantly dispelling invalid conclusions from
the media. Lastly, he updated his model to show the effects
of interventions, showcasing how things would vary from his
original forecast. McDonald is also part of the COVID-19
Actuaries Response Group formed on LinkedIn.!

* The Society of Actuaries (SOA) Research Team put out a
solid package’ that not only took a look at how the virus
progressed, along with ample discussions of limitations, but
also brought in context to give a comprehensive view that
linked disease spread to hospitalization rates to economic
impacts.
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But I didn’t see these actuarial models making it to the front
page. Instead, universities seemed to lead the way. Johns Hop-
kins,’ the University of Washington* and others got a bit more
press. Why? Certainly the models from actuaries were as strong
as, if not better than, any of the others. Perhaps it is a question of
popularity, with other organizations enjoying more prominence
among reporters.

In this case, perhaps the best competitive strategy is to form
an alliance. The SOA package uses Johns Hopkins data. But is
Johns Hopkins looking to the SOA? Actuaries should be in the
game, but it will require some assertiveness. If you see a model
in your local newspaper or on your favorite website, why not
reach out to that author? Maybe there can be a collaboration in
the future.

But beyond prestige, is there something else? How do we make
a model mass media—worthy? Tyra Banks asked contestants of
“America’s Next Top Model,” “Do you want to be on top?”

What if this were your orienting question as you built and sum-
marized your model? What would you need to do differently?
For mass public appeal, three traits seem to matter: aesthetics,
story and punchline:

*  The results of the model have to be presented in a compelling
way.

*  The output must make sense to a nonexpert.

*  You must be able to summarize the results with a newsworthy
headline.

Note that these criteria are all about the presentation of results
and less about the model architecture itself.
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Yes, the model should be accurate, fast and transparent. Let’s not
minimize these key qualities—we have a whole Actuarial Stan-
dard of Practice (ASOP)’ about them. A model must be reliable,
but it will be worthless if it takes a herculean effort to extract
conclusions from it.

Compromising on accuracy or not evaluating the data thor-
oughly could result in a lack of trust. However, there seems to
be a certain tolerance for error in models. The people who put
together weather predictions, election forecasts, Super Bowl
odds or buy/sell recommendations for stocks seem to keep their
day jobs despite having a history of (sometimes significant)
misses. And that doesn’t even touch on your latest horoscope.
In a world with high uncertainty, any prediction can serve as a
lifeline, a light in the fog. So the main purpose and value of a
predictive model may not be in the actual prediction, but rather
in having a voice that sets a journey in motion. Set a course now
and refine later, turning in a new direction if you must. To be
clear, 'm not suggesting that we be satisfied with models that
are “good enough” or simply directionally accurate. Rather, be-
ing bold with a flawed model may yield more exposure and at-
tention than hesitating and waiting for a more perfect model.

Let’s elaborate on the criteria of aesthetic, story and punchline
from a tactical perspective.

MAKE IT PRETTY

The good news is that there are lots of software options that can
do this for you. Time matters. The first to show results has an
edge over any followers, even if the newcomers are more accu-
rate. Building graphs in Excel may be a great way to kill time on
the weekend; it is not a winning strategy.
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Take the time to learn how to use data visualization tools, how
to build something interactive (new SOA research® is moving in
this direction), and how to understand design principles.

MAKE IT MATTER

What makes a great story? Certainly the writing matters, and a
clever concept counts, but at the end of the day it comes down
to emotion. Do you see yourself in the story?

A useful element that can add depth to any chart is some sort
of comparison mechanism. How does this result compare to
something I know and can relate to? Think of COVID-19 vs.

influenza.

A story is more impactful if it is easy to understand. The harder
readers or observers have to work to digest the information, the
more energy they spend on logic, with less remaining to spend
on emotion. Things like numbers with lots of different digits
and percentages are inherently complex.

e Itis easier to absorb $3.5M than $3,489,750.

* Onein 5 is easier to imagine than 20 percent.

e Be clear about absolute vs. relative risk. The former tends
to be more useful.

I've been a judge and mentor for the Actuarial Foundation’s
Model the Future Challenge for the past couple of years. The
winning teams use strong models, but a lot of strong models get
turned away because the message gets lost. Strong communica-
tion elements take models to the winner’s circle.

How do the dots connect? What is the takeaway message?

MAKE IT NEWSWORTHY

Nuance doesn’t matter. Caveats are worthless. Spin a sensational
statement instead.

My fellow actuaries may find this approach blasphemous and
reckless. It goes against the fabric of the mathematical mind.
Our default position and strongest statement is usually “It
depends.”

Is that the answer you hoped for when you asked your spouse to
marry you? When you wanted to know if you’d make it out of
surgery alive? There needs to be something bolder, something
more definitive to latch onto.

Leave the dissection and debate about details to academic jour-
nals and Twitter threads.

"To add more drama to the claims, consider a couple of key ques-

tions. Who wins, and who loses? What are the fears and hopes
of the people who will see this output?
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Imagine you were presented with a month-end result titled “Ex-
cess Lapses Challenge Company Profits—Just a Blip or Long-
Term Trend?” It may seem a bit dramatic or hyperbolic, but
that’s the point. I'll concede that being an alarmist may not be
a welcome feature in your day-to-day job, but in the world of
public consumption, there needs to be a “wow” moment.

As a bonus, I want to throw out the idea to make it yours. What
is your data output style? Do you like a certain color palate, a
certain font? If I look at a series of charts, can I pick yours out
from the rest?

THE REAL PURPOSE OF MODELS

Models are more than just mathematical applications: they are
communication devices. To really serve members of the public—
to get our objective, disciplined work into their hands—we need
to appreciate that message delivery is as important as message
content. Model output needs a powerful package.

Otherwise, we’ll hear Heidi Klum say, “Auf Wiedersehen,” as she
blows us a kiss good-bye. M
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Nate Worrell, FSA, is an associate director at
Moody’s Analytics. He can be contacted at
nathan.worrell@moodys.com.
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By Justin Serebro

eling lessons that I have learned and to offer some advice

for pre-ASA and new ASA actuaries doing modeling work.
T am an ASA with a total of four years’ experience and still study
for FSA exams while working full time. Therefore, I consider
myself an actuarial student.

The purpose of this article is to share some important mod-

Entering my first actuarial internship, I knew that actuaries did
a lot of modeling but I did not fully understand what modeling
was. It turns out that actuarial modeling is very different from
the mainstream depiction in “Zoolander.” As Derek Zoolander
has his signature “blue steel,” core actuarial modeling relies on
Excel. In this article, I would like to share answers to common
questions about modeling such as:

*  What kind of modeling do actuaries do?

*  How do actuaries know if their model is right?

*  How do you become “good” at modeling?

*  What is the most important skill for effective modeling?

WHAT KIND OF MODELING DO ACTUARIES DO?

The wonderful (and scary) part of life is that there is always
risk involved. This risk may result from a decision that must be
made, or it may be inevitable. Risk occurs because we do not
know what the outcomes will be ahead of time (if you do, then
please feel free to skip the rest of this article). Modeling allows
actuaries to quantify risks and determine whether these risks are
within the company’s risk tolerance. Depending on the practice
area and the product being modeled, actuaries may be more
concerned with certain risks. It is important to be able to model
these material risks properly. For example, a life actuary pric-
ing a yearly renewable term life product will be more concerned
about mortality risk than interest rate risk, due to the short-term
nature of the product and the significant financial losses that will
occur if actual mortality is higher than the pricing assumption.
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HOW DO ACTUARIES KNOW IF

THEIR MODEL IS RIGHT?

The scary and ubiquitous truth is that no model is perfect. All
models are simplified versions of reality. Again, if every outcome
and its timing were already known with certainty, then there
would be no need for models. Actuaries regularly adjust and fine-
tune models as changes in regulations, economic environment
and technology occur. The key is to make sure you understand
any limitations, approximations and weaknesses of the model so
decision makers can take these into account. Conducting sensi-
tivity testing, developing ranges around estimates, and compar-
ing model results with actual outcomes can be useful tools to get
more comfortable with the results produced by models.
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HOW CAN YOU BECOME “GOOD” AT MODELING?

Like any discipline, modeling takes time, practice and dedica-
tion. Through studying for the FSA exams and experience on
the job, you will get more exposure to best practices for actuarial
modeling. Nearly every form of actuarial work involves using a
model or interpreting model results to advise management re-
garding business decisions. Therefore, as an actuary supporting
your organization’s decision-making processes, you need to un-
derstand how your model works and its intended purpose. I have
found it useful to try to replicate model calculations using Excel.
Validation exercises are also done within many modeling plat-
forms. Additionally, detailed documentation regarding calcula-
tions performed in the model can be a valuable starting point
in building your simplified model. It may not be reasonable to
expect an entry-level actuarial student to replicate the model un-
der every scenario or throughout all time periods; however, the
idea is to try to understand the fundamental calculations that are
going on in your model.

WHAT IS THE MOST IMPORTANT SKILL
FOR EFFECTIVE MODELING?

Clear communication is essential if you want to become an
effective modeler. However, communication might be the most

Copyright © 2020 Society of Actuaries. All rights reserved.

overlooked aspect of modeling. Anytime you are assigned work,
it is important to understand why you are doing that task and
clearly confirm what it is that others need you to do. This is a
very important consideration because the model’s use needs to
be aligned with its intended purpose. Also, understanding why
you are doing the work can provide insight into management’s
concerns. When you receive a request, try to create a visual rep-
resentation of your interpretation of the assignment. This could
be a simplified Excel workbook or drawing that illustrates your
understanding. By conveying to others how you interpret their
request, you give them the chance to agree or disagree with your
version. If there has been some misinterpretation, then you need
to set up a meeting to get everyone on the same page.

I hope these insights are helpful and that you can apply some of
them to your work. M

Justin Serebro, ASA, is a risk management actuary
at Pacific Life. He can be reached at
justin.serebro@pacificlife.com.
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Implementing Model as Data Using
Moody’s Axis

By Bryon Robidoux

to show that decentralizing models come with very high costs.

I showed that centralization of a modeling department is a
step in the right direction, but it isn’t enough. The key to run-
ning a smaller, better, faster and cheaper modeling department
is to focus on modularity and work product! reuse according to
software engineering principles. Part 2 introduced the reader to
the major components of DevOps and how it is the basis for
actuarial modernization. But up to this point, there haven’t been
any practical examples of how to implement DevOps or what
the end result would look like.

I n part 1 of this article, I used software engineering principles

"This article will focus on how to transform a Moody’s Axis mod-
el that suffers greatly from the monolithic-system problem’ to
a model that has maximized data reuse and promotes the use
of DevOps. This will be defined as a Model as Data (MAD), a
model that has completely data-driven processes that will speed
up the throughput of enhancements, improve testing, simplify
production processes and make ad hoc runs easier.

AN INTRODUCTION TO MOODY’S AXIS

Non-Axis users may need a frame of reference for its two ma-
jor components: E-Link and the dataset. E-Link’s main goal is
to manage the collection of the organization’s models and or-
chestrate their execution. It has a very Windows Explorer feel.
E-Link can be automated with scripts to externally manipulate
datasets and customize orchestration using Axis Jobs and E-Link
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scripts, respectively. One of the most important enhancements
to E-Link in the last year or so is Formula Link. This exten-
sion builds reusable libraries that can be shared among multiple
models and E-Link scripts.

The dataset is the model itself. This is where 98 percent of the
work is done. From E-Link’s point of view, the dataset is like a
big zip file full of Axis proprietary and user-created files. From
within the dataset, the dataset’s interface has its own subcompo-
nents, such as batches, remote tables, datalinks and datalink ta-
bles. Batches instruct Axis to do calculations and other operations
needed to manipulate the dataset. The remote tables point to data
that live outside the model. Datalink batches transform the re-
mote tables into datalink tables. Datalink tables are the internal
tables the model uses for seriatim policyholder information and
other data. The cell tables and projection tables are used to de-
scribe how a particular insurance plan or rider will be calculated.

IT’S ALL ABOUT THAT DATA
The dataset can be split into two fundamental pieces: data and
code. This article will be focused on the data portion, while the
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code will be addressed in the next article. One of Axis’ powerful
features is its import/export batch. On export it creates a turn-
around document, which is a file that can be exported in one step
and then reloaded into the program at a future step to populate
with new data. This allows a user to dynamically create Axis ob-
jects without manual intervention and consequently means that
a large portion of the dataset can be created on the fly. Examples
of objects that can be exported are datalink tables, cell tables
and projection tables, which means they can be treated like data.
This will be defined as Calculation as Data (CAD).

Data Transformations

In the worst-case scenario, there are up to three places where
data can potentially be transformed. The first is within the data-
bases inside the insurance organization. The second is the SQL
server instances that sit in the Moody’s cloud. The third is within
the dataset using datalink. If your organization is using AWS
or Azure, they both remove the Moody’s cloud layer. As data
are transformed and moved, each layer in the data architecture
increases the controls because the actuary has to validate that
the transformations were successful. (When a production run
breaks down over the weekend, there is nothing better than hav-
ing to dig through three different locations and multiple people
to figure out what went wrong. Those are the weekends I look
forward to the most!)

All the data should be located in one place along with its trans-
formations. This location should be outside the dataset to create
a one-stop-shop for diagnosing data issues, to simplify debug-
ging and to reduce the monolithic-system problem by maximiz-
ing data reuse. The data should be transformed until they can be
loaded one-to-one with a resulting datalink table, cells table or
projection table that they will inevitably populate. Never read
directly from a database table. Always read from a view or ma-
terialized view to promote good data encapsulation protocols.

Using Files

The actuary should not make the dataset a dumping ground.
Even though Axis allows it, no files of any kind should be stored
within the dataset. (This is a huge source of potential error if
people use outdated files, and it can cause confusion during
reporting cycles.) Loading files from the dataset requires man-
ual intervention and makes the data-driven processes clunky
at best or moot at worst. If external Excel model results are
used to populate the dataset, they should first be stored in the
corporate database along with all other data so the results can
be reused easily by multiple parties and be included in the au-
tomated data assembly process. This removes the potential of
putting production data in email and using the incorrect ver-
sion for a production process. How many times has this caused
problems in your organization?
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CONTINUOUS DATA INTEGRATION

Continuous data integration allows the same hydration rou-
tines to be reused to dynamically create models for production
calculations, attribution analysis and ad hoc analysis. The fully
data-driven, flexible model will encapsulate and abstract away
the details so these calculations can be uniformly handled, there-
by eliminating the manual setup usually required.

To implement continuous data integration, automation is re-
quired. Automation might include a simple interface—external
to the dataset—to select data for any activity, such as a testing
or production run. Behind the interface would be all the me-
chanics and metadata required to assemble the correct inputs,
hydrate the model and execute a run. All interfaces should be
configurable and script driven, so they can be parameterized and
executed repeatedly without human intervention.

"The valuation team should never have to touch the dataset during
a production cycle. Better yet, there should be no manual process-
es required during any reporting cycle to produce results from
execution to final report. If such processes are required, it implies
that at least one manual touchpoint is likely to produce errors, so
controls will also have to be created and productivity will be mur-
dered. All required materials should be staged and ready to go be-
fore that day occurs. Any processes that pull the latest market data
or the like should be viewed as part of the model and automated
accordingly. Errors cause the model to be rerun, deadlines to be
missed, weekends to be lost and the model execution’s cost to rise.

CONTINUOUS DEPLOYMENT

"To continuously deploy changes to a model, the data need to be
broken down between different environments such as develop-
ment, quality assurance and production. It is critically important
that database architecture be nearly identical for all three types
of environment so that only the remote tables have to be up-
dated to make all processes work. The process of deployment
consists of nothing more than appending the turnaround docu-
ments created for the new features to the staging environment’s
turnaround documents. If any GUI is required for deployment,
the productivity and robustness will suffer immensely.

The ultimate goal of a MAD is to create an environment in
which all runs and the hydration of their data can be orchestrated
through E-Link scripts. These scripts should depend heavily on
Formula Link libraries for building reusable components with
maximum logic reuse. For ultimate automation, these libraries
should be data-driven so every aspect of running the model can
be dynamic and configurable.

CONTINUOUS TESTING

The testing team will want data categorized for different types
of tests, such as positive’ and negative.* There is a tendency to
use only positive testing in a modeling department, especially
when the dataset has a million manual processes to import data
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A get-it-done attitude
no longer works. ...

The focus needs to change
to a get-it-done-better
attitude.

for use. No one will want to go through the time, effort or trou-
ble to load different sets of data. Or worse yet, teams are afraid
to use testing data because such data may accidently slip into
the production model! It is important to realize that DevOps
promotes using production-like environments for testing and
development, but that doesn’t imply that only production data
should be used in all environments. This leaves many poten-
tial errors uncovered. (There is nothing worse than a vague or
confusing error message in production that sends the valuation
team on a wild goose chase with delivery timelines quickly ap-
proaching—especially when the issue is a simple input error that
an intelligent error message could have easily pointed out.)

Continuous testing is only possible with continuous integration
and continuous deployment. With these capabilities, the testing
team can hydrate the model with any data they need to verify that
the model is fit for production. Tiny models that are specifical-
ly targeted at the enhancement or fix being implemented can be
created on the fly. This immensely improves the testing that can
be performed by reducing errors, allowing the testing teams to
receive feedback in minutes instead of hours or days and allow-
ing features to be implemented within the time frame of a single
Agile sprint. There is no possibility of the wrong data being used
because the data are controlled by the well-tested environment.
This means all kinds of tests can be run to verify that the model
will handle bad data gracefully and good data properly.

TELEMETRY

As the data are assembled and transformed so they can be placed
directly in the model, logs, error checking and efficiency metrics
need to be captured and retained. They will provide immediate
feedback on the health of the system, and they can help actuaries
and I'T find places in the processes where weaknesses and bottle-
necks can be improved. All this enhances the turnaround time for
results, so decisions can be made faster with better information.

BACK TO LIFE! BACK TO REALITY!

Now that the ultimate modeling platform has been described,
where does reality set in and thwart the vision? It all falls apart
with the batches! Why? you might ask. As of July 2019, the last
time I used Axis, the batches cannot be exported from the dataset
so that all the fields of the batches can be externally manipulated.

Copyright © 2020 Society of Actuaries. All rights reserved.

In other words, Axis has no turnaround documents for the batch-
es. The only fields that can be manipulated externally through
Axis Jobs and E-Link scripts are in the dataset parameters, but
fields such as report location and override set are not located in
the dataset parameters. This means that from the user’s perspec-
tive batches cannot be updated without using the dataset interface.
"This leads right down the manual processes’ and manual controls’
rabbit hole that should be avoided. It is important to be able to
export all batches so the model’s behavior can also be data.
Thus, the dataset’s behavior can be completely and dynamically
manipulated. This is defined as Behavior as Data (BAD).

INFRASTRUCTURE AS CODE

Having Axis objects and batches as data—that is, CAD + BAD—
is required to effectively create a MAD-compliant model. MAD
is synonymous with the infrastructure-as-code (IAC) concept
within DevOps. IAC means that any part of an application’s
environment and its versioned controlled components can be
provisioned and set up in an automated fashion with no manual
intervention. To generalize this to actuaries, the spreadsheets,
Alteryx scripts and so on should also be contained in source con-
trol. Source control, such as GitHub, does not allow compari-
son or track changes of binary files such as spreadsheets. This
is another reason to discourage the use of spreadsheets, unless

the organization wants the added complexity of coordinating
Incisive with GitHub.

CONCLUSION

This article has focused on reducing the monolithic-system
problem by making the model and its processes data-driven
so they are DevOps complaint. Model as Data makes the pro-
duction, audit and controls teams more confident in the model
they receive because it is designed specifically for continuous
integration, continuous deployment and infrastructure as code.
Therefore, it allows all aspects of production to be tested before
the production cycle.

Developing a data-driven model that is compliant with MAD vi-
sion is no simple task. It requires a massive amount of infrastruc-
ture, which in turn requires a massive amount of coordination
between I'T and actuaries. To make this successful, it is import-
ant to remove the silos between these professional groups and
“cross-pollinate” training and ideas. This will require cultural
changes in how actuaries and I'T work together.

At some point, the organization needs to decide where the
complexity is going to reside. There is no such thing as a free
lunch, and the complexity has to reside somewhere. Will it be
in the automation of the processes or in the operation and co-
ordination of people and their manual touch points? The lat-
ter may seem a comfortable choice because the complexities
are all surface level and observable, but it will kill the oppor-
tunities to create economies of scale. Every new task will re-
quire a new person, eventually leading to more managers or-
chestrating the processes. The organization will get so large
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and hard to move that it will be crushed by its own weight.
As regulators and auditors expect more and faster results,
organizations will beg regulators to kick the can down the
road because they are overwhelmed with change. A get-it-done
attitude no longer works because all the late nights and weekends
are already being consumed with the current processes. As people
are pushed harder, the technical debt will grow faster and more
abundant, which is actually counterproductive.

The focus needs to change to a get-it-done-better attitude. This
means constantly analyzing the processes for bottlenecks and brit-
tleness, learning better approaches from other disciplines, finding
the similarities and differences between processes and exploiting
these similarities to create economies of scale. This can only be
done if the automation of processes choice is made. Actuaries need
to realize that the only way forward is to embrace technology and
use it to its full extent. Just producing numbers may have been
acceptable in the past, but now it is just as important to under-
stand how to build the most efficient and maintainable processes
possible. If you are not willing to do it for your organization, then
do it for the health and viability of your profession!

If organizations and actuaries are willing to brave this new
world, the modeling and valuation departments will become

Copyright © 2020 Society of Actuaries. All rights reserved.

much faster. Their development methods and processes will be-
come compliant with I'T" approaches to development. Develop-
ment, testing, production and special analysis will become much
easier. Late nights and herculean efforts should subside, which
will increase morale, productivity, the confidence in the model’s
results and the organization’s efficiency. M

Bryon Robidoux, FSA, CERA, is a lead and
corporate actuary, Actuarial Transformation, at
The Standard. He can be reached at
bryon.robidoux@standard.com.

ENDNOTES

1 Awork product is any logic, data or data transformation that has the potential of
being used in multiple places within the organization.

2 The monolithic-system issue was defined in part 1 of this article. It comprises the
problems that exist from locking away all the logic, data and data transformation
in the model so they can’t be reused elsewhere. This is counter to sound software
engineering issues and leads to duplication of effort on many fronts.

3 Positive tests use data that are within valid ranges to verify the system works as
expected.

4 Negative tests use data that are outside valid ranges to verify the systems will fail
where expected and have meaningful error messages.
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