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Operations Research is a scientific method of providing executive
departments with a quantitative basis for decisions regarding the
operations under control.
Methods of Operations Research
Morse, P. M. and G. E. Kimball, 1946

1 Overview of the Special Meeting.

The scientific method carried out while being deployed in the headquarters of a military
command is the cradle of operations research. The pioneers of our field brought rigor,
enthusiasm, and methodology to problems that had to be solved under considerable time
pressure, often with human lives or even victory hanging in the balance. The originals
had a strong spirit of service and an ethic of scientific integrity. Those same qualities are
common among operations research professionals today, especially those who support
the military.

1.1. Purpose. The purpose of the MORS Special Meeting on “Warrior Analysts:
How Can We Be Better Combat Multipliers?” was to pause, reflect and consolidate
lessons learned from analysis being currently conducted throughout the military in
conjunction with the Global War on Terror (GWOT). It was not intended to start the
discussion, it was intended to continue the discussion as this is the third MORS Special
Meeting on the topic in recent years. The other two were:

e Combat Analyst: Deploying Quantitative Support to the Combatant Commander
(January 2003)

e The Global War on Terrorism: Analytic Support, Tools and Metrics of
Assessment (December 2004)

Less recently, MORS conducted a Special Meeting on 9-11 December 1991 as a time to
pause and reflect on the analysis conducted in support of Desert Shield and Desert Storm.
(“Lessons are Learned from Desert Shield/Desert Storm,” PHALANX, Vol 25, No. 1,
March 1992.) Though some may wonder why we would continue to meet on the same
(or similar) topic again and again, the answer is that we need to continue this discussion.
This is the best means to ensure the lessons are learned — at least remembered — and
processes are changed for the better. These were the overriding goals for the meeting.

1.2. Concept for Meeting Conduct. This Special Meeting and Workshop was held
at the Booz-Allen Hamilton complex in McLean, Virginia. The agenda for the meeting
was specifically designed to spend as much time as possible in the working groups — so
they could work! We did arrange plenary speakers to help frame the discussions, but the
main focus was on the working groups. Though the actual meeting and workshop started
on Tuesday 30 January, we held two tutorials on the Monday prior to the official start of
the meeting. The specific final agenda is located at Appendix A as part of the Terms of
Reference (TOR) for the Special Meeting.
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1.2.1. Day Zero. The first tutorial was presented by Dr. Steve Reise, who
discussed the uses and the benefits of Geospatial Applications as an analytical tool. The
second tutorial was given by Shana Smith on Synthetic Environment for Analysis and
Simulation (SEAS). Both were exceptional though moderately attended.

1.2.2. Day One. The morning of the first day of the meeting was set aside
for a presentation by MG Byron Bagby, COL Ralph O. Baker and a Recently Deployed
Analyst panel to help frame the discussions in the working groups. Prior to the lunch
break, we dismissed the plenary session to their working groups for introductions. In the
afternoon, the working groups began their sessions in earnest. We completed Day One
with a brief-back by the working group chairs to the Synthesis Group prior to dismissing
to the ice-breaker social that evening.

1.2.3. Day Two. We began Day Two with another plenary presentation
from LTG Thomas Metz to help re-focus the discussion in the working groups. The
Synthesis Group then presented the working groups with their impressions of their
progress and suggested directions for the remainder of the day. We again finished the
day with a brief-back from the working group chairs to the Synthesis Group.

1.2.4. Day Three. Though we started with a quick re-focus brief by the
Synthesis Group to the working group chairs, the morning of Day Three was set aside for
the working groups to complete their presentations. Over lunch, we had a plenary
presentation form GEN(R) David Maddox on IED defeat analysis. Each working group
then presented their final briefings and we concluded the meeting on schedule.

1.3. Summary of Speaker Comments and Observations

1.3.1. MG Byron Bagby, US Army, Commandant, Joint Forces Staff
College

MG Bagby began his presentation by explaining how his perspective of the GWOT has
been shaped by four facets:

e MG Bagby was at the Pentagon on 9-11.

e He was the Director of the Staff for CJTF-180 in Afghanistan,

e His son in the Marines was wounded during combat operations in Operation Iraqi

Freedom, and

e He has attended 13 funerals as the general officer representative.
After explaining his motivational context, MG Bagby provided a historical perspective on
the use of operations analysis in the context of both Pickett’s Charge (Civil War) and the
Red Ball Express (WWII). He also addressed how analytical work developed an
assessment system for his command when he was deployed to Afghanistan. He focused
on decision making as an art and that warrior analysts bring to the fight the ability to
measure progress, analyze joint effects, access what future force structure is needed, and
operationalize lessons learned. Furthermore he stated that one of the ways analysts assist
commanders is to facilitate the integration of interagency and multi-national forces.
After this view from the top of a huge organization in combat, the group received some
insights from an Army Brigade Combat Team (BCT) commander about his challenges.
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1.3.2. COL Ralph O. Baker, US Army, J-5 Strategic Plans and Policy
(former Brigade Commander in Iraq)

COL Ralph (Rob) Baker spoke about his recently published article “The Decisive
Weapon: A Brigade Commander’s Perspective on Information Operations.” (get
annotation) His experiences as a Brigade Combat Team (BCT) Commander in Operation
Iragi Freedom illuminated many aspects of analysis from the command perspective.
Initially, Information Operations (10) were a challenge and not considered as important
as other aspects of the operation. However, as time passed and successes in the 10 realm
led to successes in other areas 10 was embraced down to the platoon level. COL Baker
had five 10 targets: Arab and international media, imams and religious leaders, sheiks
and tribal leaders, Iragi government officials, and university/school leadership. His
BCT’s 10 campaign was focused on the frequency of the message and audience hearing
the message. He was especially concerned with developing the correct measures of
effectiveness for the campaign. This was also a concern for our audience.

1.3.3. Recently Deployed Analysts Panel

In order for the plenary attendees to get a better concept of the current state of analysis
while deployed, we assembled a panel of recently deployed analysts to discuss their
experiences and field questions. This panel was composed of the following members:

e Ms. Heather Brownfield (CAA),

e Capt. Joe Mlakar (Marine Corps Combat Development Command Operations

Analysis Division),

Mr. Hugh Richardson (STRATOS OPS-UK),

MAJ Joe Morgan (USCENTAF),

Dr. Carter Malkasian (Center for Naval Analyses), and

MAJ Steve Sparling (CAA).

After brief introductions the panelists began answering questions posed by audience.
Some examples of the questions posed were:

e “How many analysts should comprise an OR cell?” (consensus was about 2-4,
though the answer “as many as possible!” was quite popular?!)

e “What OR tools were used most in a combat environment?” (mostly reasoning
and critical thinking, though the use of descriptive statistics was common and
Microsoft Excel use was very prevalent.)

e “How are warrior analysts best used? (panelists agreed that you had to know the
commander, prove yourself in any given opportunity and become part of the team.
It was best that the analysts work as a “general support” resource for the Chief of
Staff vice any particular staffs section.)

The first question focused on the optimum number of analysts in a working cell.
Responses generally suggested “two to four analysts” with focus on reach-back capability
and the appetite of the commander. The next question asked about what tools were
preferred by analysts to perform their work in the field. Panelists stated that critical
thinking and reasoning skills were the best tools but when discussing actual software
applications usually common programs like Microsoft Excel were the tool of choice.
From the panelists comments the most valuable operations research techniques tended to
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focus on descriptive statistics. The next question asked “How are warrior analysts best
used?” the responses focused on knowing the commander, being proactive, and proving
yourself in any given opportunity. This was considered by many to be one of the
highlights of the meeting. The panelists were outstanding —and outspoken!

1.3.4.  Lieutenant General Thomas F. Metz (USA), Deputy Commanding
General, TRADOC

The second day began with LTG Thomas Metz, Deputy Commanding General of
TRADOC, discussing how warrior analysts can best serve the warfight. First he
discussed the architecture of the operational combat environment. He then focused on
collection of actionable intelligence and the desired and undesired effects of the actions
conducted based on this intelligence. He stated that combat analysis needs to be both
temporal and linked to relevant operations. He also stated that human oversight is
required for any software products to ensure that it makes sense and can be implemented.
He wrapped up his speech discussing the importance of considering interagency and
coalition support when making a decision based on warrior analysis.

1.3.5.  General (Retired) David M. Maddox, former Commander, US Army
Europe (USAREUR)

GEN Maddox spoke about the challenges that the Joint Improvised Explosive Device
Directorate (JIEDDO) was facing. This organization was stood up not to “win the war”
but rather to help reduce the effectiveness of the insurgents’ primary weapon of choice.
In a classified presentation, he spoke of the types of IEDs being employed and some of
the effects of these devices. He also spoke about tactics and procedures being used to
counter this threat. This presentation certainly gave the group pause to think about why
we are doing this analytical work and was a great setup for the final working group out-
briefs.

2 Summary of the Synthesis Working Group

The Synthesis Working Group (SWG), chaired by Dr. Michael Bailey and Dr. Roy Rice,
was charged with drawing out common themes and threads from across the special
meeting, and developing these into overarching observations and conclusions for the
entire workshop. Their annotated briefing is at Appendix C.

2.1 Preparing for Duty as a Deployed Analyst

In order to be successful, a deployed analyst must have certain capabilities at his
fingertips. These include proficiency in Excel and Access, descriptive statistical analysis,
geographic information analysis, and presentation skills. He must have the tools at hand,
and must be capable of teaching the basics to others. These skills are above and separate
from the analyst's basic education in operations research.
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The deployed analyst also needs as much information as he can acquire about the
supported Command, including its area of responsibility, its primary mission, and its
force structure. As the analyst's role is to serve in the Command Staff, knowledge about
how the staff operates, including its cells, boards, and planning teams is essential. As the
Command operates in a Joint environment, the workings and vocabulary of modern Joint
warfare are also critical.

There is wide recognition that some degree of formal preparation is required for analysts
deploying to IOF/OEF. The Center for Army Analysis (CAA) presented the rough
syllabus of their Deployed Analysis Support Team (DAST) training program, this
program being in the planning stages at the time of the conference. The DAST course,
designed for an analyst already possessing a complete military OR background, is
focused on acquainting analysts with the workings of current operations, as well as the
analysis support tools most popular today. The workshop participants reached consensus
on the DAST syllabus as a superior starting point for a course of this type.

CAA has also been proactive in formulating a useful text for deployed analysts
preparation. The Deployed Analyst Handbook is a compendium of information about
current operations, popular toolsets, and recommended practices for deployed analysts.
NATO also has such a publication, the Code of Best Practices for Deployed Analysts.
The NATO volume has a two-page summary for Commanders, designed to help them
understand the proper use of OR staff, as well as discussing typical products OR analysts
might produce. CAA is publishing a more extensive, stand-alone document serving this
purpose.

Analysis tool choice is always a controversial topic among analysts, especially if there is
the potential for some tool standardization across the community. The tools we use can
influence all aspects of our analytical work, from problem formulation to presentation.
The experienced deployed analysts at the workshop vigorously emphasized that there
should be a minimum set of tools — a software baseline — that all analysts have in
common. These tools should be chosen to match the typical uses in the current operation,
be relatively simple for a trained analyst to use, and provide the sort of commander-
friendly graphics and output required to support the deployed analyst. A short list of
database, spreadsheet, GIS, C2, and other tools is being constructed.

Our Workshop was not without occasional surprises. One surprise was the universal
emphasis that deployed analysts placed on communications with commanders and staffs.
One would expect that deployed analysts would need to be able to relate in operational
terms. But returning analysts also report that they needed to be able to explain various
aspects of operations research to non-analysts. In some cases, analysts were regularly
required to describe the potential contribution of an analysts to a commander who had
never met an analyst. In other cases, specific theoretical underpinnings of a methodology
needed to be explained to curious or skeptical decision makers.

It was also reported as common that non-analysts were using or misusing operations
research techniques in theater. Sometimes, a deployed analyst would discover this when
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the non-analyst would come with a question. But, sometimes these products were being
seen by the analyst and the commander at the same time, and the deployed analyst would
be compelled to dispute another officer's conclusions for methodological reasons. Hence,
deployed analysts often found themselves in essentially a teaching role with their staff
colleagues. When preparing to deploy, keep in mind that educator skills are a
prerequisite for success and acceptance.

2.2 Integrating into the Command

To succeed in the deployed environment, the analyst must be amenable to reaching out
professionally and socially. The analyst, seeking to penetrate the command, must adopt a
“can-do” attitude concerning contributions he can make. He should not limit
participation to only those tasks involving operations research techniques. Analysts come
equipped with a variety of other skills including information technology skills, teaching
skills, knowledge of particular software, and critical thinking. When deployed, these
skills must all be available to the commander, not just the analyst's operations research
know-how. Analysts with deployed experience found that being flexible and aggressive
was a reliable way to facilitate integration.

Universally, deployed analysts desired to be part of the staff's pre-deployment
preparations. Participating in pre-deployment exercises is a convenient method to
establish report, and to allow the commander and his/her staff to modify their battle
rhythm to accommodate analytical contributions. Some U. S. Army pre-deployment
exercises are beginning to include Master Scenario Events List (MSEL) events that
stimulate the production and use of analytical products. Pre-deployment exercises are
also a good opportunity for the analyst to practice describing his/her potential
contribution to a broad audience in order to establish proper use on the part of the
commander.

A theme delivered by all of the deployed analysts was the requirement to be properly
positioned and organized within the supported unit. Two very important points made
were:

e Analysts flourish in small groups. Creativity is stimulated and supported when
analysts can work together and exchange ideas and perspectives. In addition,
objective analysis may require asking uncomfortable questions or representing
opinions that may be less-than-welcome, and reinforcement in this area is critical.

e Analysts require access to a broad spectrum of information and have relatively
unrestricted access to data. The analysts cannot be buried in a particular section
of the command, but must have access to the commander — as a major
contribution of analysts is the interpretation and recasting of the commander’s
initiatives, requirements, and motives in an analytical framework. The
commander can realize the maximum utility from his analysts only if their access
to him is unfiltered and frequent.
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For these reasons, all Services are arranging for their analyst cells to have the flexibility
of independence within the staff.

There was hearty debate about the utility of analyst cells at the brigade level and below.
The workshop was blessed with the opportunity to hear from brigade commanders
espousing analysis contributions to their staffs in Irag. One focused on the impacts of his
Information Operations (10) campaign, while another looked to analysts to build a social
network model to focus HUMINT collection. Several workshop participants represented
the opinion that analyst cells were inappropriate below the Division level, as there was
too little analysis tasking, and too much routine staff work being tasked to analysts
working in Brigades. The issue was left unresolved.

2.3 Reachback

Every analyst we met deployed with the intent of using his/her home organization to field
reachback requests for support. Reachback functions included gaining access to
particular skill sets, data, or tools, or simply to displace workload from the deployed
analyst onto others, so the deployed analyst could acquire more tasking and make a
greater contribution. Willingness to contribute CONUS analysis assets to support
deployed forces is nearly universal. However, willingness to contribute full-time,
dedicated analysts is much rarer. Most potential reachback cells (OR-capable groups in
established military organizations) have limited span of responsibility, and cannot shift
significant assets to support deployed analysts. If DoD is, as expected, to institutionalize
deployed analyst cells, that must include reachback capability not tied to combat
development, resource programming, acquisition, or other similar functions.

Opinions varied widely concerning the optimal alignment and arrangement with regard to
reachback cells. The current reachback situation has a mixture of centralized reachback
support and distributed support. The former is desirable because support can be massed
and prioritized so that the theater's most important issues get the most attention.
Centralized reachback can also serve in integrating function, giving deployed analysts
cross-boundary situation awareness they would otherwise not possess. Finally,
centralized reachback also can serve to stimulate and inform other institutional support.

Distributed reachback also has strong points. As the deployed analysts come from a
variety of home organizations, using those same organizations as reachback cells brings a
level of continuity. Analysts can serve as reachback support, then deploy to theater, then
return to reachback support. This analyst relay has the effect of supplementing the short
turnover period in theater, dramatically improves the preparation of analysts prior to
deployment, and allows some degree of home station connection for the analyst while
deployed.

2.4  Assessments and Lessons Learned

One working group dedicated itself to the topic of formal assessment methodologies
currently employed in theater. "Assessment,” in the current usage, involves developing a
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battery of measures that relate to the success of the current reconstruction, security,
governmental, and public relations efforts being pursued in Iraq and Afghanistan.

In several current OIF/OEF commands, assessment cells have been established. Some of
these have been populated with deployed analysts, while others use staff officers with
general skill sets. The assessment cells are meant to allow the commander to see a
specific set of outcome measures. Typically, these measures relate to infrastructure
reconstituted, media events, polling data, and other construction or reconstruction efforts.
Many are tied to the non-military components of PMESII (Political, Military, Economic,
Social, Intelligence, and Infrastructure). Upon examination, the optimal set of skills
required to produce useful assessment information includes social sciences, statistical
analysis, and economics as well as general military knowledge and operations research.

Our workshop included a group dedicated to examining lessons learned, and the interplay
between lessons learned activities and deployed analysts. Often these two groups seem to
collide in search of the same data, though their motivations seem to be quite different.
The group made a significant proposal, identified the overlap in the goals and objectives
of these two activities and proposed that the two activities be combined. While there are
serious structural challenges to this proposal, the benefits are significant.

2.5 Current Challenges

We observed three very tall challenges facing deployed analysts in the current operation.
Today, commanders are making the transition in emphasis from kinetic to non-kinetic
effects in OIF. As they task their analysts, and as analysts self-motivate, there is
reluctance to depart from the physically measurable and objective to the non-kinetic
PMESII aspects. The design of the formal assessment process is fomenting this
migration, but the fixed skill set of some analysts is retarding it.

The “Denominator Problem,” as explained in detail in the Support to Current Operations
Working Group out brief, involves the desire to conduct analysis on the positive or
negative effects as they relate to U. S. and Coalition force activities. For example, if a
new Counter-1ED device is installed on trucks, it is reasonable to desire to determine if
the device has reduced casualties. However, due to the continually changing nature of
operations, weekly and monthly truck mileage traveled (IED exposure) may vary
significantly. Hence, the analyst requires the data on Coalition truck activities as well as
recorded IED events in order to measure effectiveness. While the IED events are well-
tracked in the overall data collection effort, the information about truck miles traveled is
not. This lack of data on Blue force activity is systemic today, but the problem is
recognized.

Finally, management and support of databases used in analytical support is a topic
spirited of discussion in today’s environment. Deployed analysts report that their time is
often spent combing through data that is incomplete, redundant, or inaccurate. While
many staff officers instinctually collect and archive volumes of important data, the
format, location, or ownership of this data can make it extremely hard to use for analysis.
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As more complete recognition of the magnitude and significance of this problem takes
place, we believe that the knowledge management effort will be a better-supported in the
future. However, the analytical community should remain engaged in the structuring of
knowledge management solutions proposed.

2.6 Institutional Support

There is a great deal we can do for deployed analysts from our home organizations,
especially in the NCR. The Workshop voiced consensus that an oversight organization of
some kind, populated with senior leaders from the Services and possibly DoD and the
Joint Community, should be established to provide advocacy and support. Some
immediate actions this group could undertake are as follows:

e Advocate and promulgate the results found regarding the positioning of analysts
within commands — that analysts work well in small groups, not subsumed by a
G-function of the staff reporting directly to the Commander or his Chief of Staff.
This includes advocacy of the reachback support that the deployed analysts
require.

e Establish core skill, education, and training requirements for analysts who are to
deploy. These would include operations research methods, tool skills,
warfighting knowledge, presentation skills, and the ability to explain/teach about
the operations research field.

e Establish and support a training program, possibly leveraging the CAA’s
emerging Deployed Analyst Support Team (DAST) course, to deliver the core
skills and training required.

e Establish communications and archiving capability for analytical products and
requests, so as to match reachback capabilities with needs and reduce redundant
efforts.

e Establish and support a minimal set of tools that all deployed analysts would
POSSES.

As mentioned above, an overarching theme of the workshop was that the users, the
Commander and principal staff members, require information about the utility of OR.
Analysts need to be capable of explaining the potential of the capability they bring to the
commander, so as to justify the position of access and autonomy advocated for analysts,
and to attract the appropriate tasking for the analysts. In addition, the professional
military education systems, Service and Joint, should include information about use and
capability of analysts.

2.7 Progress

Despite all of the challenges and hardships we describe above, the contributions of
deployed analysts have proven critical to success in current operations. Commanders in
the theater are becoming more aware of the capabilities of their analysts, and some are
using them to great effect. As mentioned above, some pre-deployment exercises are now
including MSEL events that stimulate production and integration of analytical products.
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There has been an institutional commitment to collection and distribution of data, and
that data is available through a number of ever-improving interfaces and filters.

Commanders, through the Assessment Process, are seeking deeper understanding of the
operational environment, and are becoming accustomed to having metrics applied to
some of the non-kinetic activities they are pursuing. Finally, the organization and
sourcing of analysts is reaching a transition point, changing from ad hoc to
institutionalized analyst support for the commanders. Once institutionalized on the Table
of Organization, most analysts are being properly positioned in general support cells of
several analysts each.

2.8 Recommendations

The Workshop endorsed the aforementioned proposal for institutionalizing support for
deployed analysts. That said, experience has shown that when DoD takes the lead from a
Service (primarily the Army in this case), there is great potential in diluting or harming
the successful Service program. Hence, the formation of an All-Service and COCOM
advocate is recommended. In addition, the workshop endorsed investigation of proposals
for combining lessons learned activities with analytical support to commanders at some
level. This merger must provide the data required to support commanders, while
providing institutional feedback for Services’ training, education, and doctrine activities.

During the Workshop, participants came together to propose a MORS Focus Session on
Warrior Analysts to be held at the MORS Symposium in Annapolis, MD in June, 2007

3  Working Group Summary

3.1 Working Group 1: Combat Analyst Development,
Education and Tools (CADET)

Analysts from all branches of service are deployed around the world supporting all major
combat operations. Working Group 1 focused on the development of the analysts prior to
their arrival in a combat environment to prepare them for that challenge. We are
developing them on the ground as our education system did not always account for the
roles we find analysts currently filling. Many of these analysts deployed with only a
rucksack and their experience. We must learn the lessons from these previous
deployments to empower our analysts and improve our capabilities.

Some discussion points included

e How do we change/augment our ORSA educational experience for combat
analysis/assessment?

e What special skills does an ORSA need in a combat environment or to support a
COCOM/CITF?

e What lessons have we learned from each service on sending analysts to support a
COCOMI/CJTF? Have they been “learned” or “observed?”
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Specific agenda topics included:

e Educational institutions brief current combat analyst training status and
opportunities to inject combat analyst training into their curricula.

Army Logistics Management College
Air Force Institute of Technology
Naval Postgraduate School
United States Military Academy
United States Air Force Academy

e Discussion of opportunities and development of information requirements to

support institution needs.

e Combat Analyst Handbook development.
CAA discusses the process it used to develop the Combat Analyst Handbook
and its current version.

e Tactical Operator’s Panel.
Officers with recent deployed leadership experience at brigade and below
discuss with the panel opportunities to perform analysis with undergraduate-
level officers and leverage the capabilities of trained analysts at division and
higher.

e Educational Institution Course of Action Development.
Educational institutions work in small groups to develop courses of action for
curriculum changes to support combat analyst development.

e Educational Institution Course of Action Analysis.
Group discussion to analyze the courses of action developed by each
educational institution.

e Educational Institution Course of Action Selection.
Educational institutions develop detailed implementation plan for selected
curriculum changes.

e Group Outbrief Development.

e Group develops, rehearses, discusses the afternoon outbrief.

An annotated presentation of their findings and recommendations is at Appendix D.

3.2  Working Group 2: Analysis in Support of Current
Operations

Current operations include Operation Enduring Freedom (OEF) and Operation Iraqi
Freedom (OIF), but also extend beyond that part of the world to include all COCOMs,
including USFK. Objectives for this working group were to identify:

e The support that analysts are providing,

e Support analysts can and should be providing beyond their current analysis,

e Potential solutions to the problems that can be addressed in the current working
group (through procedures or techniques), and
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e Problems which will require more detailed analysis beyond the time or
capabilities of the working group and how those problems should be addressed.

To accomplish the above, the working group used the following analytical framework.
For each topic area, the working group began with a discussion to provide contextual
reference — they then highlighted problems requiring solution methods.

Data Management Methods

Data Analysis Techniques

Representing Information

Survey Development / Analysis
Programmatic Efforts (e.g., force generation)
Reachback

oukrwhE

An annotated presentation of their findings and recommendations is at Appendix E.

3.3  Working Group 3: Developing Metrics of Success

It was obvious that sitting down and coming up with a set of “one size fits all” measures
and assorted quantifications would not work. Therefore, this working group focused on
the development and discussion of a workable philosophy based on the commander’s
mission and geared to provide feedback to the commander in support of subsequent
decisions and allocations. Given that starting point, Working Group 3 put its
methodology to the test and applied it towards addressing real world topics of interest.
Some discussion points included:

e How do we measure success in combating terrorism?

e How do we forecast national and regional stability before, during, and after
military intervention by the U.S. and our allies?

e How do we develop real time measures of effectiveness?

e How do we measure progress toward the attainment of operational objectives?

e How can the services better integrate their roles developing metrics to better serve
the Joint commands?

An annotated presentation of their findings and recommendations is at Appendix F.

3.4 Working Group 4: Best Practices in Developing Lessons
Learned

Working Group 4 extensively used technology to assist in their analysis. They provided
each working group participant with a laptop and employed an interactive program called
GroupSystems®. This program allowed each participant to quickly and anonymously
provide their input to the group for discussions. They focused on the realization that each
military service has been developing lessons learned for many years, though arguably,
there have been no conflicts where the services’ capabilities and potential for joint
lessons learned have been so prevalent. To this point, Joint Forces Command (JFCOM)
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has become increasingly engaged in the development of lessons learned throughout the
world. We have reached a point where the services and the Joint staff should come
together to share insights as to the best practices for developing lessons learned for all
services. Discussion points included:

Collecting data and information during on-going military operations

Turning data into usable information and knowledge

Effectively and convincingly communicating lessons learned to commanders
Successfully incorporating learned lessons into TTPs to improve operations and
reduce risks

An annotated presentation of their findings and recommendations is at Appendix G.
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Appendix A — The Special Meeting Terms of Reference Document

MORS Special Meeting Terms of Reference

MORS Workshop:
Warrior Analysts: How Can We Be Better Combat Multipliers?

Booz-Allen Hamilton, McLean, VA
30 January — 1 February 2007
Terms of Reference

1. Overview

Operations Research analysts have been making an impact on combat operations since
combat operations began. It is well established that Julius Caesar relied heavily on
analysis during the conquests of the Roman Empire. In the US Armed Forces, operations
analysis has had a tremendous impact on submarine warfare, combat flight operations
and logistical re-supply — especially the famous Red Ball Express.

Analysts are again proving to be combat multipliers in the current conflicts throughout
the world. Their impact is being felt not only in Operation Iragi Freedom and Operation
Enduring Freedom but also in Korea, the Pacific Rim, and throughout the Americas. In
fact, analysts are playing an increasingly significant role in the entire Global War on
Terror (GWOT).

We have been in this current fight for slightly over five years. This recent work has
saved lives, focused efforts and helped capture terrorists, but like the direct combat
operations, it is not enough to simply continue what we are doing — we have to continue
to improve. Our analysts are again warriors providing support to the Combatant
Commanders. In this special meeting, we will gather to share what we have been doing
and determine the best path forward so the entire community can become better Combat
Multipliers.

2. Background

The Military Operations Research Society (MORS) has looked at the topic of analysts’
roles and impact in combat twice in the last couple of years in its continuing efforts to
serve the military community. The two previous special meetings were:

A Combat Analyst: Deploying Quantitative Support to the Combatant Commander
(January 2003)

A The Global War on Terrorism: Analytic Support, Tools and Metrics of
Assessment (December 2004)
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Additionally, there have been significant discussions for many of the past years at the
annual symposium. In this special meeting, we attempt to consolidate many of those
discussions and go beyond their scope to have an even greater impact on the analytical
community and the military in general.

This MORS special meeting is intended to address a wide variety of topics and encourage
a wide array of participants. Specific topic areas including combat analysis and
assessment, GWOT, strategic and operational metric development, education, training
and development of combat analysts, and procedures for collecting and analyzing data to
develop lessons learned.

All of these topics have broad implications at both the strategic and the operational
levels. All also are of interest to Combatant Commanders and Directors of Analytical
Operations throughout the world. We attempt, in this forum, to bring together this
grouping to determine the best way forward in these areas across the services and the
commands.

3. Goals and Objectives

The overall goal for this special meeting and for each working group is to identify how
the individual analyst in a combat command can be a greater combat multiplier for the
commander. We will approach this in each working group by identifying:

e The topics and approaches of analytical success.

e The topics and approaches of analytical challenges.

e The topics and approaches that have remained constant across conflicts, regions
and time, and those which have changed or need to change.

e The challenges that can be addressed quickly and the challenges requiring more
detailed analytical effort.

To be successful, each working group must bring together individuals across the services,
include interagency interactions and tap combatant commands around the world. Only
through sharing the insights of all these different components of the analytical effort will
we be able to provide the community with the best possible insights from this special
meeting.

4. Approach

Special Meeting Day 1:

The focus on the first day of the special meeting will be to set the stage for the
discussions. We will start with an overview of the impact of analytical support from a
Combatant Commander’s viewpoint. We will continue with a panel of recently deployed

analysts from various services and regions. Prior to breaking into working groups to
begin the analysis, we will summarize the two previous related special meeting outcomes
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to establish a starting point for the discussions. We will close with a meeting of the
working group chairs and the synthesis chair. In summary:

Opening from MORS President

Remarks from host

Presentations from recently deployed commanders
Panel discussion with recently deployed analysts
Charge to working groups

Break to working groups for initial meetings/discussions

Special Meeting Day 2:

Day 2 of the special meeting will begin with a keynote address by LTG Thomas Metz,
currently the Deputy TRADCO Commander and formerly the Ground Component
Commander for Irag. This presentation should refocus the discussion in the working
groups. The synthesis group will then present their suggestions to the working groups.
We will then move back to the working groups to continue their analysis. We will finish
the day with the working group chairs presenting findings and status to the synthesis

group.
Special Meeting Day 3:

We begin with the final synthesis group charges to the working group participants. The
working groups then move to their designated rooms to complete their work and begin to
develop their presentation of findings and recommendations. In the afternoon, a GEN(R)
David Maddox will address the group at large about the work being conducted in the
Joint IED Defeat Organization (JIEDDO). We will conclude the meeting with the
working group out briefs and the final comments by the Special Meeting chairs.

Working Group Structure and approach: Working groups will prepare a report on
their activities to present to other workshop participants at the last session of the
workshop. To focus the discussion in each of the working groups, the working group
chairs may elect to ask a select group of people to prepare and present papers. The
workshop attendees will be organized into four working groups plus a synthesis group.
The working group structure is detailed below.

WG 1: Combat Analyst Development, Education and Tools (CADET)

Analysts from all branches of service are deployed around the world supporting all major
combat operations. We are developing them on the ground as our education system did
not always account for the roles we find analysts currently filling. Many of these analysts
deployed with only a rucksack and their experience. We must learn the lessons from
these previous deployments to empower our analysts and improve our capabilities.

Some discussion points include
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How do we change/augment our ORSA educational experience for combat
analysis/assessment?

What special skills does an ORSA need in a combat environment or to support a
COCOM/CJITF?

What lessons have we learned from each service on sending analysts to support a
COCOMI/CJTF? Have they been “learned” or “observed?”

Specific agenda topics include:

Educational institutions brief current combat analyst training status and
opportunities to inject combat analyst training into their curricula.
Army Logistics Management College
Air Force Institute of Technology
Naval Postgraduate School
United States Military Academy
United States Air Force Academy
Discussion of opportunities and development of information requirements to
support institution needs.
Combat Analyst Handbook development.
CAA discusses the process it used to develop the Combat Analyst Handbook
and its current version.
Tactical Operator’s Panel.
Officers with recent deployed leadership experience at brigade and below
discuss with the panel opportunities to perform analysis with undergraduate-
level officers and leverage the capabilities of trained analysts at division and
higher.
Educational Institution Course of Action Development.
Educational institutions work in small groups to develop courses of action for
curriculum changes to support combat analyst development.
Educational Institution Course of Action Analysis.
Group discussion to analyze the courses of action developed by each
educational institution.
Educational Institution Course of Action Selection.
Educational institutions develop detailed implementation plan for selected
curriculum changes.
Group Outbrief Development.
Group develops, rehearses, discusses the afternoon outbrief.

WG 2: Analysis in Support of Current Operations

These operations include Operation Enduring Freedom (OEF) and Operation Iraqi
Freedom (OIF), but also extend beyond that part of the world to include all COCOMs,
including USFK.

Objectives for this working group will be to identify:

The support that analysts are providing,
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e Support analysts can and should be providing beyond their current analysis,

e Potential solutions to the problems that can be addressed in the current working
group (through procedures or techniques), and

e Problems which will require more detailed analysis beyond the time or
capabilities of the working group and how those problems should be addressed.

To accomplish the above, the working group will follow the following framework for
analysis:

Data Management Methods

Data Analysis Techniques

Representing Information

Survey Development / Analysis
Programmatic Efforts (e.g., force generation)
Reachback

o E

For each topic area, the working group will begin with a discussion to provide contextual
reference — then highlight problems requiring solution methods.

WG 3: Developing Metrics of Success

Since September 11, 2001, the U.S. has been actively working to develop metrics of
success in the GWOT and to measure progress in combating terrorism. Though several
MORS workshops have touched on this topic since that date, this is an opportunity to
consolidate and share our insights as we continue to bring our analytic capabilities to the
fight.

It has become obvious that sitting down and coming up with a set of “one size fits all”
measures and assorted quantifications will not work. There must be a workable
philosophy that is based on the commander’s mission and is geared to provide feedback
to the commander in support of subsequent decisions and allocations. Working Group 3
will identify a philosophy and establish an analytical baseline for developing metrics in
support of the commander. Given that starting point, Working Group 3 will put its
methodology to the test and apply it towards addressing one or two real world topics of
interest. The goal will be a refined approach and recommendations for deployed
analysts.

Some potential discussion points include:

e How do we measure success in combating terrorism?

e How do we forecast national and regional stability before, during, and after
military intervention by the U.S. and our allies?

e How do we develop real time measures of effectiveness?

e How do we measure progress toward the attainment of operational objectives?

e How can the services better integrate their roles developing metrics to better serve
the Joint commands?
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WG 4: Best Practices for Developing Lessons Learned

Each military service has been developing lessons learned for many years. Arguably,
there have been no conflicts where the services’ capabilities and potential for joint
lessons learned have been so prevalent. To this point, Joint Forces Command (JFCOM)
has become increasingly engaged in the development of lessons learned throughout the
world. Again, we have reached a point where the services and the Joint staff should
come together to share insights as to the best practices for developing lessons learned for
all services. Some potential discussion points include:

Collecting data and information during on-going military operations
Turning data into usable information and knowledge
Effectively and convincingly communicating lessons learned to commanders

Successfully incorporating learned lessons into TTPs to improve operations and
reduce risks

(4) Synthesis — The synthesis group will bring together the work of the four working
groups and develop overall assessment and recommendations for the analyst community.

5. Agenda
Day/Time Activity

Monday, 29 January 2007 (Day Zero)

1330 Geospatial applications tutorial

1500 Break

1515 Tutorial

1645 Break

1700 Working Group Chair and Co-Chair Warm-Up Session

Tuesday, 30 January 2007 (Day One)

0700 Registration and Continental Breakfast, Lobby

0800 Plenary Session starts

0800 MORS President’s Welcome, Mr. Pat McKenna

0805 MORS Sponsor’s Welcome, Mr. Vandiver, FS

0810 Host Welcome

0815 Workshop Overview, Speaker Intro, LTC Mike Kwinn
0820 Commander’s viewpoint presentations:

COL Ralph Baker, Former Brigade Commander, Iraq
COL Dominic Caraccilo, Brigade Commander, 101* Airborne
Division (Air Assault) and Former Battalion Commander, Iraq
0945 Break
1000 Warrior Analyst panel, LTC Mike Kwinn, moderator
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1145
1200
1300
1430
1445
1600
1600
1615-1830

DRAFT 23

Capt Joseph Mlakar, US Marine Corps
MAJ Eric Burger, US Army

Break

Working Group introductions

Lunch

Working Group Session #1

Break

Working Group Session #2

End of Day 1

WG Chair, Co-Chair and Synthesis Group Review & Rollup
Mixer

Wednesday, 31 January 2007 (Day 2)

0715
0800
0805

0915
0930
0945
1045
1100
1200
1300
1430
1445
1615

Continental Breakfast

Welcome back and Keynote speaker introduction, LTC Mike Kwinn
Keynote Presentation — LTG Thomas F. Metz, US Army, Deputy
Commanding General, US Army Training and Doctrine Command
Synthesis Group back brief and charge to working groups.

Break

Working Group Session #3

Break

Working Group Session #4

Lunch

Working Group Session #5

Break

Working Group Session #6

WG Chair, Co-Chair and Synthesis Group Review & Rollup

Thursday, 1 February 2007 (Day 3)

0715
0800
0815
0945
1000
1130
1200
1300
1330
1400
1430
1500
1530

Continental Breakfast

Synthesis Group back brief and charge to working groups.
Working Group Session #7

Break

Working Group Session #8

Lunch

JIEDDO Status Briefing — GEN(R) David Maddox
Working Group #1 Outbrief

Working Group #2 Outbrief

Working Group #3 Outbrief

Working Group #4 Outbrief

Synthesis Group Outbrief

Workshop wrap-up and adjourn
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6. Attendees

Attendance will be by invitation only. Attendees will include invited experts from OSD,
all Services, the Joint Staff, University Affiliated Research Centers, Federally Funded
Research and Development Centers, operational commanders, DoD contractors,
Department of Homeland Security, US Northern Command, and others, including
representatives from our Allied / Coalition Analytical Communities. Workshop chairs
will control membership of their sessions in conjunction with the Organizing Committee.
Attendance will be limited to 200 people.

7. Products

Several products will be generated from the workshop:

An Executive Summary in the form of a text document and a scripted briefing for the
MORS Sponsors addressing the workshop objectives, findings, conclusions and
recommendations will be offered within 30 days.

A proceedings document containing summaries of all sessions and annotated copies of
appropriate briefing slides and presentations.

An article summarizing the meeting and its findings will be produced and submitted to
PHALANX in time for the next deadline after the meeting.

A general session presentation will be made at the 75th MORSS.

8. Planning and Organizing Committee

General Co-Chairs: LTC Mike Kwinn (USMA), Maj Kira Jeffery (SAF/US)

Technical Co-Chairs: Mr. Vandiver, FS (US Army MORS Sponsor), Dr. Henningsen,
FS (US Air Force MORS Sponsor) and Dr. Akst, (US Marine Corps MORS Sponsor)

Synthesis Chair: Dr. Mike Bailey, MCCDC and Dr. Roy Rice, Teledyne Brown

Administrative Coordinators: Brian Engler, Executive Vice-President, MORS, Natalie
Kelly and Colette Burgess, MORS, Ms. Betty Melick, DSE, USMA

MORS Bulldog: Dr. Bob Sheldon, FS

Working Group Chairs:

WG 1 - Combat Analyst Development, Education and Tools (CADET)
Chair —LTC Robert Kewley, USMA
Co-Chair — Maj Kira Jeffery, SAF/US

WG2 - Analysis in Support of Current Operations
Chair — LTC Kirk Benson, CAA - kirk-benson@us.army.mil / (703)-806-5527.
Co-Chair — MAJ Eric Murphy, A9, eric.murphy@pentagon.af.mil, (703)-588-8680.
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Co-Chair — Capt Joe Mlakar, MCCDC, joseph.mlakar@usmc.mil / (703)-784-6020.

Framework:

Data Management Methods

Data Analysis Techniques

Representing Information

Survey Development / Analysis
Programmatic Efforts (e.g., force generation)
Reachback

Uk~ wd P

For each topic area we will start with a discussion to provide contextual reference — then
highlight problems requiring solution methods.

Discussion Leaders:

LTC Mike Corson, CAA, michael.i.corson@us.army.mil / (703)-806-5562.
MAJ Eric Burger, 101 ABN, eric.burger@us.army.mil / (270) 798-7143

LTC Vern Bahm, TRAC, vernon.bahm@us.army.mil / (913) 684-9274

Ms. Brownfield, CAA, heather.brownfield@us.army.mil / (703)806-5493
LTC Len Grzybowski, MNF-1, leonard.grzybowski@irag.centcom.mil /
MAJ Steve Sparling, CAA, steven.j.sparling@us.army.mil, (703) 806-5317
Mr. Chuck Hughes, AMSAA, bernard.hughes@us.army.mil / (410) 278-5627
LtCol Thaddeus Ruane, OSD-PA&E, Thaddeus.Ruane@osd.mil

MAJ Andy Farnsler, CAA, andrew.farnsler@us.army.mil / (703)806-5562

International (Dr. Rose — UK, Mr. Neighbour — UK)

WG 3 - Developing Metrics of Success
Chair — COL Saverio Manago, CAA
Co-Chair — Mr. Steve Stephens, MCCDC

WG 4 - Best Practice in Developing Lessons Learned
Chair - BG(R) Mike McGinnis, VMASC

Co-Chair — Dr. Cathy Baker, VMASC

Co-Chair — MAJ Steve Henderson, Columbia University

Sponsor/Service Reps:

Air Force: COL Roxanne Oyler

Army: Dr. David Markowitz, USA CAA
Navy: Mr. Herb Cupo

Marine Corps: Dr. Mike Bailey, MCCDC
Joint Staff: Mr. Bob Orlov

OSD: Mr. Jim Bexfield

9. Administrative

Name: Warrior Analysts: How Can We Be Better Combat Multipliers?
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Dates: 30 January — 1 February 2007
Location: Booz-Allen Hamilton, McLean, VA
Fees:
Mini-Symposium Only:
All Non-MORS Members
All MORS Members
Entire Workshop:
Non-Government Non-MORS Member
Non-Government MORS Member

Government Non-MORS Member
Government MORS Member

Attendance: ~200 people, by invitation
Classification: Up to Secret

DRAFT

$375
$325

$750
$675

$640

$575
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Appendix B — List of Participants.
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Appendix C — Synthesis Group Annotated Briefing Slides
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Military Operations Research Soclety

* Operations Research is a scientific
method of providing executive
departments with a quantitative
basis for decisions regarding the
operations under control.

» Methods of Operations Research
» Morse, P. M. and G. E. Kimball
» 1946

The scientific method carried out while being deployed in the headquarters of a
military command — that’s the cradle of operations research during World War Il.
The pioneers of our field brought rigor, enthusiasm, and methodology to problems
that had to be solved under considerable time pressure, often with human lives or
even victory hanging in the balance. The original OR analysts had a strong spirit of
service and an ethic of scientific integrity. Through unknown channels, those same
gualities are common among operations research professionals today, especially
those who support the military.



FINDINGS MERS

* A: Constants

*B: Trends

*C: Temporary and OIF-Specific
Findings

In order to organize our findings, we divided them into truths we see as constant
over time, trends we can observe, and effects that are transitional. We did so
mimicking the work of E. B. Vandiver, Clayton Thomas, and COL Joseph Stull in
their article reporting on deployed analyst activities during the first Gulf War,
“Lessons Learned from Desert Shield/Desert Storm,” PHALANX, 25(1), March

1992.



HOW CAN WE BE BETTER o om
COMBAT MULTIPLIERS? =+=2112

e Trained in Specific Tools

* Trained in Warfighting
Fundamentals

e Positioned in General Support
Teams

* Built into the Supported Unit
e Institutionally Supported

This summary slide has our major findings. In order to be successful, a deployed
analyst must...

*Have certain capabilities at his fingertips. These include proficiency in Excel and
Access, descriptive statistical analysis, geographic information analysis, and
presentation skills as most important. He/she must have the tools at hand, and he
must be capable of teaching the basics to others.

*Be fluent in the methods, vocabulary, and processes of modern joint warfare as
carried out by his/her host command.

*Have access to a broad spectrum of information and have relatively unrestricted
access to data. The analysts cannot be buried in a particular section of the
command, but must have access to the commander — as a major contribution of
analysts is the interpretation and recasting of the commander’s initiatives,
requirements, and motives in an analytical framework.

*Also, it was made clear often by those with deployed experience that productivity of
analysts is strongly enhanced by teaming analysts rather than setting them in
isolated locations.

*Be integrated into the supported unit. This requires establishing relationships and
expectations with the commander and his staff, best accomplished by participating
in predeployment exercises and training with the unit. In addition, analysts
embedded in commands must be capable of describing his/her potential
contribution to a broad audience in order to establish proper use on the part of the
commander.

*Be supported from CONUS. Every analyst we met deployed with the intent of
using his/her home organization to field reachback requests for support. These
included gaining access to particular skill sets, data, or tools, or simply to displace
workload from the deployed analyst onto others so the deployed analyst could
acquire more tasking and make a greater contribution.



UNIQUE ASPECTS OF MGRS
DEPLOYED ANALYST DUTY A2

Near-Term Impact
 Integration with Warfighters

« Explaining Causality and Statistics’
Meaning

«Variety

This slide distinguishes the deployed analysis environment, and its unique
requirements on the analyst, from that found in typical application of military
operations research.

Decisions supporting operations may have very short-term impact, a matter of days
or weeks, while decisions supporting the acquisition, requirements, or programming
realms have impact years and decades into the future.

Deployed analysts experience an environment distinct from their home organization.
While at home, the analyst is typically surrounded with individuals possessing
graduate education in science or social science; the deployed environment is
dominated by warfighters possessing different educational backgrounds and
experiences. To succeed in this deployed environment, the analyst must be
amenable to reaching out socially.

While most military commanders don’t possess education in mathematics or
statistics, they are typically inquisitive and challenging people. Their decisions
affect many profoundly, and they generally take that responsibility very seriously. In
order to be effective, analysts must be capable of interpreting their methods and
results based on first principles. Educator skills are a prerequisite for success and
acceptance.

Finally, the payoff is the variety of problems faced by the deployed analyst. All
reports are that the work is stimulating, plentiful, and calls on a broad spectrum of
the skills an analyst possesses.



BUILT IN

Military Operations Research Soclety

* Able to Explain/Communicate ORSA
Capabilities
* Training and Exercises

* Do Windows
—take on non-ORSA tasks to gain credibility
—be excellent, intellectually aggressive

e Connected to ORSA Reachback

This slide re-emphasizes the requirement to integrate with the supported unit, so as
to facilitate communications, access, and acceptance.

Analysts must be capable of explaining operations research capabilities to the
commander and his staff.

Participating in predeployment exercises is a convenient method to establish report,
and to allow the commander and his/her staff to modify their battle rhythm to
accommodate analytical contributions.

The analyst, seeking to penetrate the command, must adopt a “can-do” attitude
concerning contributions he/she can make. He/she should not limit participation to
only those tasks involving operations research techniques. Analysts come
equipped with a variety of other skills including information technology skills,
teaching skills, knowledge of particular software, and critical thinking. When
deployed, these skills are all available to the commander, not just the operations
research. Analysts with deployed experience found that being flexible and
aggressive was a reliable way to facilitate integration.

Finally, the analyst must establish and maintain connection to one or more
reachback organizations, so that work and expertise can flow into and out of the
theater smoothly.



INSTITUTIONAL R
SUPPORT meA>

* Advocate ORSAs on Tables of Org
« Competency Mapping
* Training Program (Model: USA’s DAST Training)

* Publications
— NATO COBP
— USA'’s Deployed Analyst Handbook

* Repository of Analytical Support Products
» Standard/Common Software Suite

There is a great deal we can do for deployed analysts from our home organizations,
especially in the National Capital Region (NCR). The Workshop voiced consensus
that an oversight organization of some kind, populated with senior leaders from the
Services and possibly DoD and the Joint Community, should be established to
provide advocacy and support. Some immediate actions this group could undertake
are as follows:

Advocate and promulgate the results found regarding the positioning of analysts
within commands — that analysts work well in small groups, not subsumed by a G-
function of the staff but reporting directly to the Commander or his Chief of Staff.
This includes advocacy of the reachback support that the deployed analysts require.

Establish core skill, education, and training requirements for analysts who are to
deploy. These would include operations research methods, tool skills, warfighting
knowledge, presentation skills, and the ability to explain/teach about the operations
research field.

Establish and support a training program, possibly modeled on the CAA’s emerging
Deployed Analyst Support Team (DAST) course, to deliver the core skills and
training required.

Establish communications and archiving capability for analytical products and
requests, so as to match reachback capabilities with needs and reduce redundant
efforts.

Establish and support a minimal set of tools that all deployed analysts would
posses.



ORGANIZATION

Military Operations Research Soclety

* GS ORSA Pods

* Access to Broad Diversity of
Activities

« Unfiltered Advisor to Commander

*Value of Analysts at Lower
Echelons — Opinions Differ

A theme delivered by all of the deployed analysts was the requirement to be
properly positioned and organized within the supported unit. Two very important
points made were:

Analysts flourish in small groups. Creativity is stimulated and supported when
analysts can work together and exchange ideas and perspectives. In addition,
objective analysis may require asking uncomfortable questions or representing
opinions that may be less-than-welcome, and reinforcement in this area is critical.

As stated earlier, analyst cells should report directly to the commander through his
chief of staff. To make the most of this asset, the analysis cell should NOT be
subsumed in one of the “G-section” components of the staff. The commander can
realize the maximum utility from his analysts only if their access to him is unfiltered
and frequent.

There was hearty debate about the utility of analyst cells at the brigade level and
below. The workshop was blessed with the opportunity to hear from brigade
commanders espousing analysis contributions to their staffs in 1Q. One focused on
the impacts of his IO campaign, while another looked to analysts to build a social
network model to focus HUMINT collection. Several workshop participants
represented the opinion that analyst cells were inappropriate below the Division
level, as there was too little analysis tasking, and too much routine staff work being
tasked to analysts. The issue was left unresolved.



TRAINING AND o
EDUCATION MERS

« Education Based on Competency Matrix

e Impact on Undergrad, Graduate,
Professional, and Training Programs

* Quick Tool-focused Training
« Education of Commander/Operator

« Key Publications
—For analysts
—For commanders

CAA presented the rough syllabus of their Deployed Analysis Support Team
(DAST) training program, this program being in the planning stages at the time of
the workshop. The DAST course, designed for an analyst already possessing a
complete military OR background, is focused on acquainting analysts with the
workings of current operations, as well as the analysis support tools most popular
today. The workshop participants reached consensus on the DAST syllabus as a
superior starting point for a course of this type.

An overarching theme of the workshop was that the users, the Commander and
principal staff members, require information about the utility of OR. Analysts need
to be capable of explaining the potential of the capability they bring to the
commander, so as to justify the position of access and autonomy advocated for
analysts, and to attract the appropriate tasking for the analysts. In addition, the
professional military education systems, Service and Joint, should include
presentation of information about use and capability of analysts.

To this end, CAA is publishing two key documents. The Deployed Analyst
Handbook is a compendium of information about current operations, popular
toolsets, and recommended practices for deployed analysts. NATO also has such a
publication, the Code of Best Practices for Deployed Analysts. This volume has a
two-page summary for Commanders, designed to help them understand the proper
use of OR staff, as well as discussing typical products OR analysts might produce.
CAA is publishing a more extensive, stand-alone document serving this purpose.

Although the US Navy was completely absent from the entire workshop, there is
ample reading available from the Center of Naval Analysis, documenting the
achievements of analysts at sea and on land-based staffs.
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e Standardization
—Know them prior to deployment

*Simple and Easy-to-Use

—Results user-friendly for
Commanders/Operators

* Presentation Tools are Important

10

Tool choice is always a controversial topic among analysts. The tools we use can
influence all aspects of our analytical work, from problem formulation to
presentation. That said, the experienced deployed analysts at the workshop
emphasized that there should be a minimum set of tools — a software baseline —
that all analysts have in common. These tools should be chosen to match the
typical uses in the current operation, be relatively simple for a trained analyst to use,
and provide the sort of commander-friendly graphics and output required to support
the deployed analyst.

10



DATA

*The Life’'s Blood of Analysis

* SIGACTS represents Great Step
Forward

* Quality and Consistency are Key
—Management and ownership issues abound

* ORSA'’s playing Key Role in making
Data Available

11

A large component of the “doing windows” tasking that deployed analysts have
faced in the current operation has to do with cleaning, QA-ing, filling, and verifying
databases. While there is some consternation about the roles and responsibilities
of data managers and analysts, data management and support is a larger, more
important task than it has been in any previous conflict.

11



REACHBACK
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« Compensates for Lack of Time,
Manpower, Special Skills in Theater

*Responsiveness has Primacy
—Centralized?
—Dedicated?
—Communications and Analyst SA

12

This slide reiterates the previous discussion on reachback capability.

Willingness to contribute CONUS analysis assets to support deployed forces is
nearly universal. However, willingness to contribute full-time, dedicated analysts is
much rarer. Most potential reachback cells (OR-capable groups in established
military organizations) have limited span of responsibility, and cannot shift
significant assets to support deployed analysts. If DoD is, as expected, to
institutionalize deployed analyst cells, that must include reachback capability not
tied to combat development, PPBS, acquisition, or other similar functions.

The calls for reachback support today are perceived to have a stovepiping effect.
These calls for reachback support and the responses provided should be visible to
the whole analytical community. This would serve several purposes, including
reducing redundancy, identifying centers of expertise, and providing broad visibility
into the needs of the deployed analyst.

12



COMMANDER/OPERATOR MnNER
AWARENESS OF ORSA SKILLS *evomsmeioas

 Critical 2-Way Communication
—Analyst push
—Commander pull

* Training and Exercising
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Reiterating the need for commanders to understand OR, and the need for analysts
to be capable of explaining and representing OR to laymen.

One plausible method for gaining this two-way exchange is to embed analysts in
commands as they execute pre-deployment training, and by embedding typical
analysis tasking as MSELSs in these exercises.



ASSESSMENT
PRODUCTION ARl

*Has become a Well-Exercised
Activity in OIF

» Skill set Distinct from General-
Purpose ORSA

Focuses on Outcomes and Effects

» Covers Significant Portion of
PMESII Topics

14

The Assessment group at the workshop migrated to this topic from a general
discussion of measures of effectiveness. In several current OIF commands,
assessment cells have been established. Some of these have been populated with
deployed analysts, while others use staff officers with general skill sets. The
assessment cells are meant to allow the commander to see a broad-but-specific set
of outcome measures. Typically, these measures relate to infrastructure
reconstituted, media events, polling data, or other reconstruction efforts. Many are
tied to the non-military components of PMESII (Political, Military, Economic, Social,
Intelligence, and Infrastructure). Upon examination, the optimal set of skills
required includes social sciences, statistical analysis, and economics.

14



LESSONS LEARNED AND o o =
ANALYSIS CO-MINGLED ~*=2

Solutions
Analysis

Lessons
Learned

Analysis
Observations

Operational

Implementation
Solutions

Analysis

Education
Training
Combat Development

Analysis
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Our workshop included a group dedicated to examining lessons learned, and the
interplay between lessons learned activities and deployed analysts. Often these
two groups seem to collide in search of the same data, though their motivations
seem to be quite different. The group made a significant proposal, identifying the
overlap in the goals and objectives of these two activities and proposing that the two

activities be combined. While there are serious structural challenges to this

proposal, the benefits are significant.

15



TRENDS
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* From MORS PHALANX '92 (Desert
Storm)

CComputers are pervasive and influential

CAvailable software blurs the analyst/non-analyst
distinction

CDemand for data, any data

CAnalyze events from Joint Perspective

CAnalysts increasingly concerned with Operational Art
CLow risk of misusing analysis results
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Paraphrasing the findings from Vandiver et. al., these are the perceived trends
observed by deployed analysts who supported Operation Desert Storm. Most of
these, in hindsight, seem to have transitioned from 1992 trends to 2007 constants.
Two bear some attention:

Pervasive analytic software has indeed put the power to produce analytical results
into the hands of the non-analyst. Unskilled tool use is indeed possible by anyone
with a computer and basic office support software. However, this rarely occurs
because the critical steps of problem formulation, data collection, and solution
methodology selection are all prerequisite to executing computational tasks.

In 1992, Vandiver et. al predicted that, due to pervasive digital communications
capabilities, the potential for “central” mismanagement and abuse of field-generated
analytical products would be insignificant. Today, this misuse potential seems to
have migrated from the Pentagon to the field commander, due in part to the lack of
peer review taking place in deployed commands, and in part due to field
commanders’ lack of preparation in OR.

16



TEMPORARY or OIF- o oo
SPECIFIC Hen=

* Limited Transition of Emphasis from
Combat Physics to PMESII effects

» Assessment Slowly Becoming Pervasive
in the Planning Cycle

 Denominator Problems (BLUE activity data
missing)

» Data Requirements & KM Issues
(SIGACTS)

 Many/Most ORSAs are Augmentees
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This was our most controversial slide, because it identifies challenges to deployed
analysts that have been recognized by all and solved by some. We present it in the
spirit of isolating some properties of a future goal state, not as a criticism of today’s
analytical support.

Today, commanders are making the transition in emphasis from kinetic to non-
kinetic effects in OIF. As they task their analysts, and as analysts self-motivate,
there is reluctance to depart from the physically measurable and objective to the
non-kinetic PMESII aspects. The design of the formal assessment process is
fomenting this migration, but the fixed skill set of some analysts retarding it.

The “Denominator Problem,” as explained in detail in the Support to Current
Operations Working Group outbrief, involves the desire to conduct analysis on the
positive or negative effects as they relate to US and Coalition force activities. For
example, if a new Counter-IED device is installed on trucks, it is reasonable to
desire if the device has reduced casualties. However, due to the continually
changing nature of operations, weekly and monthly truck mileage traveled may vary
significantly. Hence, the analyst requires the data on Coalition truck activities as
well as recorded IED events in order to measure effectiveness. While the IED
events are well-tracked in the overall data collection effort, the information about
Blue activities is not. This lack of data on Blue force activity is systemic today, but
the problem is recognized.

Management and support of databases used in analytical support is a topic of
discussion in today’s environment. As more complete recognition of the magnitude
and significance of the problem takes place, we believe that knowledge
management will be a better-supported in the future. However, the analytical
community should remain engaged in the structuring of the knowledge management
solutions proposed.

17



PROGRESS
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* Operator’s Acceptance of Analytical
Results

e Commitment to Collection of Data

« Commanders/Analysts seeking Deeper
Understanding of Effects

e Phase Transition from Ad Hoc to
Institutionalized

18

This slide highlights the major advances in supporting deployed commanders with
analytical services.
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o Institutionalize Support for Warrior
Analysts

e Reinforce Success

* Investigate Merger or Combination
of Lessons Learned into ORSA and
Training/Education Activities
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Recommendations:

Follow the aforementioned proposal for institutionalizing support for deployed
analysts. That said, experience has shown that when DoD takes the lead from a
Service (primarily the Army in this case), there is great potential in diluting or
harming the successful Service program.

Investigate proposals for combining lessons learned activities with analytical support
to commanders at some level. This merger must provide the data required to
support commanders, while providing institutional feedback for Services’ training,
education, and doctrine activities.

19
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The First Tier — The Analyst MER
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o A Brain * Inter-personal and
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CIT
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i~} ¢ ‘Global Knowledge’
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* Phone, and Friends and
Colleagues * The ‘Right Personality’
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It was the first tier that the group saw as most critical. This is the analyst himself or
herself. This slide is intended to suggest the characteristics that seemed most
important at the time for operational research analysts.

The first of these is to confirm that the analyst comes with innate problem-solving
skills. Credentials in “book learning” (higher-education degrees) are not necessarily
indicators of this. Rather a track record of taking on poorly structured problems and
developing “rough and ready” solutions (even partial solutions) may be a better
indicator.

There was general agreement that training and education may not make up any
deficiencies in these areas. Rather candidates for deployment may have to be
selected based on minimum criteria in these areas.

Once deployed, the phone, and a good list of contacts back home, will facilitate
using “reach back” when the necessary skills and knowledge are not immediately
available. Technical solutions to comms problems, like VTC, networked
collaboration software will help. But the analyst will need to have the right
personality to initiate the contact, and not feel obliged to find solutions in isolation.

The analyst needs to have good communications skills. This is not merely
knowledge of “pernicious PowerPoint”, but knowing critical aspects of complicated
material quickly and transparently... without the PowerPoint slides “getting in the
way”. With this knowledge, the “motor skills” of preparing PowerPoint
presentations will be

Gene Visco, FS, particularly wanted to have the frothy mug to symbolize social
skills. In Jan 2003, he regaled the plenary session with his own stories of socializing
with military commanders with whom he had developed a strong rapport.
Developing rapport with military counterparts need not involve alcohol, but the
analvst must alwavs be readv to nurture them.



The Second Tier — Routine Tools [N&R

Military Operations Research Society

* Analyst Battle Box — NATO COBP on Decision Support, UK HOARD,
CAA Deployed Analyst Handbook, Textbooks, Mil Pubs, Other CDs,
MORS Analyst Handbook on CD

« Spreadsheet

— MS Excel — Data Analysis Add-in
— MS Excel — Solver Add-in (and more...LP, NLP, IP)
— Randomizing - e.g., @Risk, Crystal Ball
— Decision Tree
» Database
— MS Access, Oracle, SQL, mySQL
« Communicating with Charts, Diagrams, Pictures
— MS PowerPoint
— MS Visio (especially IDEFO, data flow diagrams, Brainstorming, influence
diagrams)
— Digital Photography, Digital Video
* Others
— Adobe Acrobat, Zip, Web Access

The Second Tier includes tools that have generally been developed for a wide
variety of ‘office applications’, but have proven their value in analysis applications,
generally because they incorporate considerable flexibility in handling and
displaying data.

The Second Tier includes fundamental references that deployed analysts may wish
to have within reach. In recent years a number of valuable tools have been
developed, e.g., the NATO Code of Best Practice on Decision Support to Deployed
Commanders. Others, like the CAA handbook, are in the late stages of release at
this time.

Although some will assume that analysts naturally have skills in packages like Excel
and Powerpoint — training should be provided, and especially training that is focused
on the application of the tools, more than the simple motor skills (e.g., changing font
sizes or colours or injecting clip art). Analysts should be taught to communicate
first, THEN to use tools like Powerpoint.

Acronyms--

LP, NLP, IP: Linear Programming, Non-Linear Programming, Integer Programming
COBP: Code of Best Practice

HOARD: Handbook of Op Analysis Requirements and Definitions



The Third Tier — Adaptive Tools MNERSD
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e Course of Action (COA) Analysis; Group Decision Making — “Weighted Sums’;
Delphi SWOT, “‘Schools of Thought Analysis’ — SOTA
« Statistical Analysis
— SPSS, SAS, Systat, JMP
« Geomatics Support
— ArcGIS, FalconView, WebTAS
« Network Science
— Social Network Analysis (e.g., 12 Analyst Notebook — Link Analysis)
— Network Flows — Information, Logistics, Personnel
— PERT, CPM, Time Management, e.g., MS Project/Primavera P3
e System Dynamics
— Stella, iThink, VenSim
 Discrete Event Modeling (queues and servers)
— Extend, Arena, Simul8, ProModel
¢ Mathematical Analysis
— Mathematica, MatLab, Maple, MathCAD
* Programming
— Java, Visual Basic, Perl, Ruby, XML/HTTP/CSS/RSS/ “Wikipedia”
10

The Third Tier was intended for general-purpose tools, but those that had some
connection to the ORSA profession (compared to even more general tools like Excel
spreadsheets). The list here is of general tool areas followed by examples of
software packages that are available to the OR commercially.

Acronyms

SOTA Schools of Thought Analysis, a Canadian diagnostic tool for group decision
making

SWOT A brainstorming method that deals with a plan or proposal in terms of
*“Strengths, Weaknesses, Opportunities, and Threats”
PERT Program Evaluation and Review Technique and CPM = Critical Path Method

XML, HTTP, CSS, RSS are languages and protocols associated with the Internet: Extensible Markup Language,
Hyper Text Transfer Protocol, Cascading Style Sheets, and Really Simple Syndication.

Most other terms are commercial software packages frequently found in analysis teams.
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The Fourth Tier — Problem Specific

» Airlift/Sealift Planner (e.g., NATO’s ADAMS,
US JOPEYS)

» Combat Simulations, Models, Wargames —
JCATS, OneSAF, STORM

— Too resource intensive, too slow — Use reach-back if needed

Comms Analysis, Line of Sight, other specific
terrain analysis

Many other problem-specific tools

11

Four tiers of the analysts’ toolbox were developed. Apart from the First Tier, that
was considered a priority, the numbering of the tiers was not intended to indicate
any apparent importance of one over the other. The Fourth Tier consisted of tools
that had been developed to deal with fairly specific military problems, e.qg., logistics
planning or communications network coverage. Programming languages were
(temporarily) placed in this tier although there are arguments that they would be
better placed in the Third Tier (general purpose ORSA tools).

Acronyms

JCATS Joint Conflict and Tactical Simulation, STORM Simulation Testing
Operations Rehearsal Model, ADAMS Allied Deployment and Movements System,
OneSAF One Semi-Automated Force , JOPES Joint Planning and Execution System



Undergraduate Education )=
Focus on Junior Staff Officer — Battle Captain AR il B S

e Core Curricula

— Math and Statistics: Use unclassified sample data from operations to
recreate products used in theater

— GIS: Introduce cadets to GIS and rudimentary geospatial analysis in
core curricula using example data and products from theater

— Information Technology: Build conceptual skills in data and knowledge
management with a tactical headquarters as an example scenario

— Assessment: Introduce assessment of military operations in military
science curricula

* Majors
— OR programs should include coursework on problem definition
— Sprinkle in-theater examples into analytical coursework
Queuing - Detainee Management
Data Management — Tactical Command Post

GIS — Incident data
Statistics — Survey data

12

The graduates of our military academies are likely to find themselves spending some
portion of their junior officer careers as staff officers in a tactical headquarters.
Insights from the battalion commander’s panel indicate these echelons have
analytical challenges that are as complex as those found in operational headquarters,
but they do not have the benefit of assigned analysts. To some degree, junior
officers with bachelor’s degrees can fall back on their undergraduate education to
fill these roles. The caveat is that undergraduate institutions need to maintain an
education role as opposed to a training role. Nevertheless, there are opportunities to
sprinkle critical skills, with example problems taken from work done in theater,
into the core curricula and majors of undergraduate institutions. This slide
highlights those opportunities deemed most useful by the working group.



Graduate Education
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* Survey what tools are used in the field and see where those
tools can be applied in the classroom
— Statistics software
— Math programming software
— Etc.

* Survey the field to see what courses above the MS
requirements are needed
— Decision Analysis
— System Dynamics
— Problem definition
— ORin practice
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AFIT and NPS Master’s programs have more coursework than is required to satisfy the
typical Master’s degree course requirement. There may be a potential to require military
students take specific courses rather than leave them as electives. This will ensure that they
get a skill set that is most useful for a warrior analyst. What specific courses are needed can
be set by the community. These courses would be in addition to those that are common to
all degrees. From this conference, some useful courses might include decision analysis,
system dynamics, and any course that hones problem definition and OR in practice vice
theory.

Many courses in an OR program use software to augment the theoretical teachings. The
actual software used is typically chosen by the faculty member teaching the course or is
based on what comes with the textbook. Since many of these software packages are
expensive outside the academic realm, it may be useful for NPS and AFIT to see what is
being used in the field and see if those software packages can be used in the courses. The
benefit to the analyst is that they will be using the same software in school as in their job
and will show up as a full up round. This familiarity with the software can make the
transition into a wartime billet easier as there is already much to learn in this environment.
This would also lead to a standard tool kit that can be employed in peacetime billets as well
as be deployed with the analyst.



Deployable Analyst Training
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» Context
— Strategic environment
— Staff battle rhythm

— Deployed analyst standard
operating procedures

— Review available publications
« Skills
— Problem definition
— Network analysis
— Data and knowledge management
— Statistics
Operations and effects assessment

» Tools
— GIS package
— Statistics package
— Network analysis package

» Experiences

— Review current and historical
analysis products from theaters of
operations

— Perform analysis with sample
activity and survey data
representative of datasets available

in theater

— Conduct an integrated practical
exercise that combines entire skill
set using operationally current data
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No general analyst development or education program can fully prepare an analyst
for the unique skills and challenges found in a deployed environment. A short
course, specifically tailored for analysts who face imminent deployment to an
operational headquarters, will fill the gap not filled by the normal education and
development process. The students of this course are assumed to have already
completed a relatively rigorous operations research or analysis education program
and have some experience in an analytical organization. The deployed analyst
training should focus on several areas. It should provide a context that will better
enable the analyst to understand the staff and integrate with them. It should provide
a review of critical skills and build those skills that are uniquely valuable in a
deployed environment. It should build a basic capability to understand the data
requirements and analysis products in specific software packages, and it should
provide a set of experiences that builds confidence in the analyst’s ability to perform
valuable analysis upon arrival in theater.
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e Sources

— UK Defence Science and Technology Lab
« Ad Hoc, Stats Courses, Briefings on Specific Techniques, Mentoring, Exercises
— Canadian Centre for Operational Research and Analysis
« Thee-day compressed course (see timetable provided)
* In development, 70 hours self learning, two week residency
— Australia Defence Science and Technology Organization
» Four-weeks at RAAF Williamtown, New South Wales, Oct 2006
— NATO School Obergammergau
* http://www.natoschool.nato.int/ for courses
— Other Nations, Netherlands

15

There are developing sources outside of the US that may provide material for US
training and education opportunities.

Acronyms

Dstl Defence Science and Technology Lab

CORA Centre for Operational Research and Analysis
DSTO Defence Science and Technology Organization
NATO North Atlantic Treaty Organization



Canadian Compressed
Course
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ABCA [DEH & FWPC]

Time [Day1 Day 2 Day 3
0800 0900|Travel Presentation Style - Powerpoint, Edward Discrete Event Modelling, including Extend
Tufte Approach [FYWPC) [BJC]
0900 1000|Travel Case Studies [F¥WPC] Influence Diagramming and System
Dynamics, including Stella [FWPC)
1000 1015(Book in and Coffee Coffee Coffee
1015 1115( History of Military Op Research [FWPC] Geographic Information Systems and Terrain [ Mathematical Modelling - Maple, MatLab,
[IMC] MathCad, etc. [GTPP and FWPC|
1115 1214| The Military Environment [BJC & FWPC] Statistics Analysis Packages - XLStat, Writing Style -- MS Word, Military and Govt
Systat, SPSS, 3AS [RLR & FWPC] Style, DRDC/CORA Pubs [DSH & FWWwPC)
1215 1300|Lunch Lunch Lunch
1300 1400 Traditional Op Research Methods - Linear From Serminar Wargarmes to Computer-based| Internet Tools -- Web Pages, Chat Roomns,
Programming, Standard Problems [FWPC] Combat Models [BJC, RLR & FYWWPC] Instant Messaging, and WTC [FWPC]
1400 1500| Excel and Soker [FWPC] Combat Models - JCATS, and OTBSAF [RLR | Critical Path Method, PERT, and Gantt
& FC] Charts [FWPC]
Course Evaluation [PWPC]
1500 1515|Tea Tea Book out
1515 1615| Case Studies [FWPC) Analysis Methods for Army Experiments Travel
[F¥wPC] and Surveys, Questionnaires, and
Results Databases [FWPC & RLR]
1615 1700| External Links - DRDC, RMC, NATO, TTCP, Excel and WBA [JL]

IDEFD Diagrams, Mind Mapping, Flowcharts
[F¥vPC]

16

On the Canadian side, the Centre for Operational Research and Analysis provided a

three-day compressed course on OR skills, see agenda. This was not intended for
pre-deployment or to give analysts the depth of understanding they would need to

apply the tools. It was more to give some exposure, particularly with indications of

practical applications of the various techniques.
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* Plan tools and training with Allies

* Share responsibilities among the Allies for the
preparation of training and education material

» Exchange students on courses
» Exchange instructors on courses
» Combine experiences from “lessons learned”

* Initiate these recommendations under The
Technical Cooperation Program (TTCP) or
through bilateral or multilateral activity

17

Participants from allied nations at the workshop proposed a number of
recommendations. In general, the underlying theme is that no one nation has the
resources and the experiences to develop training and education packages and to
continuously improve them. But as an international community of analysts, we can
share our initiatives, our training materials, and our lessons. From this pooled
knowledge, all participating national communities will see continuous
improvements in their programmes.



