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The Directorate
of Analytics &
Performance
Optimization

Leveraging data as a strategic asset
by Staff, Marine Corps Directorate of Analytics &

Performance Optimization

“We will make strategic investments in data science,
machine learning, and artificial intelligence. Initial
investments will be focused on challenges we are
confronting in talent management, predictive main-
tenance, logistics, intelligence, and training. In each
of those areas, we have significant data ripe for the
application of these tool sets. It is not acceptable to
waste resources because we lack the investments in
infrastructure, processes, and personnel.”’
—Commandant’s Planning Guidance

arine Administrative
Note 481/19 announced
the name and mission
change for the Head-
quarters Marine Corps Force Preser-
vation Directorate (G-10). The new
name is Marine Corps Directorate of
Analytics & Performance Optimiza-
tion (MCDAPO), and the new mission

reads,

To arm senior leaders and strategic
partners with insights derived from
integrated analytics and cross func-
tional research in order to optimize
warfighter and organizational perfor-
mance.
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MARADMIN 481/19 notes that these
changes

reflect the expanded focus of MCDA-
PO’s analytic projects and its enhanced
capacity to employ cross-functional
teams that support senior leaders on
a range of different topics inclusive of,
but extending beyond, force preserva-
tion.
In this article, we briefly describe the
history of MCDAPO, how it aligns
with larger trends within the DOD,
MCDAPOQO’s data analytics environ-
ment, and how MCDAPO leverages
data as a strategic asset to inform senior
leader decision making on an expand-

ing scope of problem sets. In doing so,
MCDAPO directly supports the data
science, machine learning, artificial
intelligence, and data architecture and
governance lines of effort laid out in
the Commandant’s Planning Guidance
(CPG).

Background

In July 2016, the Assistant Com-
mandant of the Marine Corps com-
missioned the 90-day Suicide Analysis
Project (SAP) to further the study of an
increase in the number of Marines dying
by suicide.? The SAP delivered its find-
ings to senior leaders at Headquarters
Marine Corps (HQMC) in October
2016. The Commandant then directed
the establishment of a HQMC Force
Preservation Directorate to build upon
the knowledge and experience gained
while completing the SAP and to lever-
age this unique capability across a wider
portfolio of force preservation issues.
Over time, MCDAPO has produced
major analytic projects covering topics
such as recruiting, potential cost reduc-
tions related to non-end of active service
attrition, the effects of blast overpressure
on the health of Marines in the artil-
lery and combat arms communities, the
utilization of tuition assistance and its
utility as a retention mechanism, and
adverse health outcomes related to the
special duty assignment population. (See
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"And for everyone’s henefit—those outside the de-
partment, those inside the department: whether you're
already serving or might serve—we're also going to
use 21st century data and technology approaches to

improve and modernize how we manage our talent.

IIZ

—Former Secretary of Defense Ash Carter

Figure 1.) Since these projects began to
reach beyond the scope of force preser-
vation, MCDAPO was renamed and
re-missioned to better align itself with
supporting senior leaders and strategic
partners throughout the Marine Corps,
Department of the Navy (DON), and
DOD.

These changes reflect broader trends
within the DOD and its gradual em-

brace of big data and analytics. For
example, in 2016, the DOD estab-
lished the Office of People Analytics
to “utilize big-data analytics to better
understand key components of ser-
vice members’ career paths, and how
policy and environmental changes af-
fect the performance and composition
of the DOD workforce.” The Navy
established 21st Century Sailor (N17)

Operatigngl: Blast overpressure injuries are

prevalent among artillery Marines, regardless of whether
they have deployed or not. More than 25% of these
Marines receive a sensory injury diagnosis prior to
deploying. These Marines suffer traumatic brain injuries
and sensory injuries at a higher rate in comparison to
Marines in other MOSs.

iting: Every year, roughly 10 infantry battalions
worth of Marines are separated prior to the conclusion of
their contract. This non-EAS attrition is estimated to cost
the Corps more than $500 million per year. Machine
learning can identify three out of four of these Marines

using only information available at the time a given Marine
is recruited.

Safety: Marines are involved in motorcycle accidents at
a higher rate than their civilian counterparts, and data
suggests there is still a significant amount of
underreporting of Marine motorcycle accidents. Marines
that commute via motorcycle account for a proportionally
larger number of USMC vehicle accidents.

Education: Marines who use Tuition Assistance during
their first enlistment are two times more likely to reach
their EAS and three times more likely to reenlist, indicating
that TA is a useful retention tool that could be used ina
more targeted manner.

Prohibited Actions & Conduct: for every one
complainant in DASH, there are 23 additional individuals
who feel they have experienced racial discrimination and
believe they have filed a formal complaint that does not in
fact exist. This trend is one out of three for sexual
harassment.

Suicide: Less than one-third of Marines who have been
diagnosed with suicidal behaviors have these diagnoses
reported to their chain of command. Machine learning can
identify four out of five Marines who go on to attempt
suicide by analyzing information that exists in their medical
record before the attempt occurs.

Figure 1. Previous MCDAPO projects span across the enterprise. (Figure provided by author,)
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in 2013 to leverage data to enhance
readiness, resiliency, safety, and total
force fitness.” The Army established the
Army Analytics Group to implement
and maintain the Person-event Data
Environment, an enterprise platform
for integrating data across the human
capital enterprise to facilitate descriptive
analysis, policy evaluation, and research
including predictive modeling. The
Army Analytics Group offers subject
matter expertise in the areas of research
science, data consultation, and data
analysis.® The Air Force created the
Directorate of Studies, Analyses, and
Assessments, which applies scientific
and mathematical methods to support
planning, resourcing, and operational
decisions.” MCDAPO has built a secure
data analytics environment containing
enterprise-wide data in order to simi-
larly leverage data to inform decision
making.

Analytics Data Environment

MCDAPO has built a data ana-
lytics environment of enterprise-level
information that cuts across systems,
programs, processes, and applications
that otherwise generate “siloed” data.
The data environment is a closed, air-
gapped secure network in a separately
secured room inside a secured office
space. The data environment contains
data from, among others, the Defense
Suicide Prevention Office, Defense
Health Agency, the Defense Equal
Opportunity Management Institute,
Naval Criminal Investigative Service,
Manpower & Reserve Affairs, Marine
Corps Recruiting Command, Criminal
Investigative Division, Casualty Branch,
Lejeune Leadership Institute, and the
Marine Corps Safety Center. MCDA-
PO data scientists leverage cutting-edge
analytic software to conduct predictive
modeling, neural network mapping, and
automated machine learning to facilitate
the understanding of wicked problems
at the enterprise-level.

All data consumed into the air-
gapped system is de-identified to protect
the anonymity of each Marine. Data is
initially retrieved from the Data Man-
ager and loaded onto encrypted hard
drives. That data is then transferred to
the air-gapped system, and all PII data
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“We will leverage the authorities and guidance in
the DON business operations plan to accelerate our
transformation from disconnected legacy systems to
an integrated data architecture that treats data as it
should bhe—a critical resource.”®

—CPG

)
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SSN/EDIPI

PII removal
algorithm

Data Element “Big Data”
linked via de- Tables
identified Hash

Figure 2. De-identification process. (Figure provided by author,)

fields (e.g., names) are removed from
the data. The de-identified data is then
loaded into an Analytic Data Schema
and only then is it available for analysis.
(See Figure 2.) The conversion process
utilizes a robust hashing algorithm and
an alphanumeric sa/z, which provides
additional defense against reversing the
algorithm and makes it possible to link
records from multiple databases while
protecting individual Marines.”
MCDAPOQO’s response time to re-
quests for studies is driven by access
to data. If the necessary data already
exists in the data analytic environment,
then the response time is quicker than
if MCDAPO must request, retrieve,
explore, and clean the data first. Addi-
tionally, the focus of MCDAPQO’s ana-
lytic efforts are limited to the scope of
its existing Institutional Review Board
protocols. If one does not exist, this ex-
tends the response timeline. MCDAPO
can neither share raw data nor access to
its data environment. However, despite
these limitations, the robustness of its
data environment enables MCDAPO to
move beyond mere analysis and provid-
ing descriptive or summary statistics and
conduct advanced data analytics to help
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better understand the dynamics driv-
ing trends and previously unidentified
relationships.

Leveraging Data as a Strategic Asset
MCDAPO is organized into two

staffed branches (Data Analytics,
Research Integration) that perform
complementary roles in pursuit of its
mission. (See Figure 3.) The Research
Integration Branch is immersed in re-
search literature relevant to areas of in-
terest or concern for the Marine Corps.
This knowledge base informs the scop-
ing, framing, and management of the
studies MCDAPO conducts, and results
from MCDAPO’s studies can be used
to confirm, inform, or counter existing
research. The Data Analytics Branch
leverages advanced operations research
techniques, programming languages
such as R and Python, and software
such as Jupyter Notebook and DataRo-
bot to derive meaningful insights from,
and identify hidden relationships in,
data.

MCDAPO maintains strategic,
collaborative partnerships with offices
and commands throughout not only
the Marine Corps, but also the DON
and larger DOD that have equities in
the programs and policies related to
MCDAPO’s studies. MCDAPO does
not own or manage any programs or
policies and instead tries to use its da-
ta-driven insights to serve as cultural
brokers that break down organizational
silos at the interfaces between offices
and organizations, facilitating horizon-
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Figure 3. Marine Corps directorate of analytics and performance optimization. (Figure provided

by author.)
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“Plans or programs developed in support of this plan-
ning guidance that require additional resources must
include an accompanying resource offset verified by a
recognized analytic body (PA&E, 0AD, etc.) to be con-
sidered for implementation.” "

tal collaboration.!! Additionally, given
this freedom from programs and poli-
cies, and by leveraging data from across
the enterprise, MCDAPO can take a
more holistic approach to evaluating
them and develop measures of perfor-
mance and measures of effectiveness
that move beyond simple use criteria
and focus on specific outcomes such as
retention, legal problems, mental health
and addictions, and suicide. In doing so,
MCDAPO provides the analytic rigor
and quantifiable basis for leaders and
organizations to implement change.

We invite you to engage us and col-
laborate with us as we seek to leverage
quantitative data to inform decisions
that previously only relied on anecdotal
evidence and intuition.
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