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Abstract: 

This paper describes a face validation process 
developed to assess computer models used in Phase I of 
the Theater Missile Defense (TMD) Cost and Operational 
Effectiveness Analysis (COEA) and to aid the COEA 
Study Director in making accreditation decisions for those 
models. The process was applied to five BMDO models, 
only two of which had a formal configuration 
management program. The process was expedient, 
efficient and proved to be an effective method of distilling 
essential information for the decision maker. Further, the 
process identified model deficiencies which provided a 
road-map for modeling improvements needed for follow-on 
COEA studies. 

The paper describes each phase of the process: 
preparation (including validation team membership, 
analyst interviews to develop needs, preparation of 
developer questionnaires and solicitation of preliminary 
responses, and the selection of assessment criteria); 
conduct of the paneYdevelopment team interaction; report 
preparation; and review cycles. The paper concludes with 
a list of limitations for face validation and lessons learned 
from our experience, including what did and did not work 
well during the model assessments. This same process 
has since been used by BMDO to collect information 
needed for planning and decision making, and to orient the 
continued development of TMD models consistent with 
user priorities. 

Introduction 

This paper describes a face validation process 
developed in early 1995 to assess computer models used in 
Phase I of the Theater Missile Defense (TMD) Cost and 
Operational Effectiveness Analysis (COEA) and to aid the 
COEA Study Director in making accreditation decisions 
for those models. The process was applied to five BMDO 
models. The process was expedient, efficient and proved 
to be an effective method of distilling essential 
information for the decision maker. Further, the process 
identified model deficiencies which provided a road-map for 
modeling improvements needed for follow-on COEA 
studies and helped Bh4DO to formulate model investment 
strategies for the future. 

Phase 1 of the COEA was conducted on a tight 
schedule which limited the amount of model development 
which could be undertaken to support the study. This 
meant that the study had to rely on available models with 
minimal modifications. Further, of the principal models 
proposed, only two had thorough documentation and a 
formal configuration management system and none had 
been subjected to a formal validation effort. This posed an 
accreditation problem to the study leaders. The face 
validation process was undertaken to establish a basis for 
an accreditation decision. As the accreditation was to be 
for a particular application, the term face assessment was 
applied to the process to avoid the impression that this 
was a general validation of a model. The theme was: can 
the model generate the information needed to address study 
issues? 

The assessment process may be considered to 
consist of five phases; 

Collecting analysis requirements; 
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0 Interview preparation 
Developer interview; 

0 Panel session; and 
0 Report reconciliation. 

These phases are discussed in turn below. Finally, a 
summary section is presented which forwards some 
lessons learned and draws some conclusions. 

Collecting Analysis Requirements 

The foundation of the face assessment is 
determining what information the model must be capable 
of generating. A principal source of this information was 
the study analysis plan as amplified by the analyst tasked 
to lead or conduct the particular component of the study. 
To quantify analysis requirements, an analyst 
questionnaire was prepared for each study issue and sent 
to the lead analyst. Although there were some common 
questions among the questionnaires, they were tailored to 
the study component. The questionnaire was to alert the 
analyst to the particular questions we would be asking, 
such as Measures of Effectiveness (MOEs), Measures of 
Performance (MOPS), case descriptions and numbers, etc. 
The questionnaire was followed by a face-to-face meeting 
to discuss requirements. 

The interactions with the analysts were 
interesting due to the varying perspectives. Some of the 
analysts already had a model in hand; that being the 
principal reason they were the analyst. It was difficult for 
these analysts to separate what measures, functionality, 
and fidelity were appropriate to address study issues 
versus what their model could do. Other analysts , who 
were looking for a tool, felt the questionnaire helped them 
to organize their task. 

Information gained from the analyst interview, 
augmented with our interpretation of the needs to address 
stated study issues, were condensed into a set of features 
needed in the respective models. These were the basis for 
the interaction with the model developers. 

Interview Preparation 

This is a critical activity of the face assessment. 
Proper preparation eases the subsequent efforts. The first 
step in preparation is the generation of a developer 
interview script or questionnaire. The previously prepared 
analysis requirements is the basis for this script. The 
scripts were organized along a standard format: global 

questions such as coding language, hardware, type of 
model, etc.; utility questions such as execution time, 
resolution, scope, etc.; threat representation, interceptor 
representation, sensors, environment, C31, software 
quality. and VV&A status. The scripts were tailored to 
the model, e.g. there were significant differences between 
the campaign model and forceon-force engagement model 
scripts . 

Recruitment of the assessment panel is 
obviously key. It is crucial that the user community is 
represented. This includes service representatives from 
systems represented in the model as well as the analysts. 
Expertise in key modeling components such as sensors, 
environment and software quality are essential. It is 
important to get a commitment from potential panel 
members for about a week each of developer interview and 
a panel session following the developer session. The panel 
session is to develop a consensus (if possible) on 
modeling issues and to prepare an initial draft of the 
report, The panel session should be as soon as possible 
after the interaction with the developer. 

Because the panel is to be a working group, the 
size must be controlled. Although the panel size will 
vary, depending on the model’s complexity and the 
necessary representation of various organizations, about a 
dozen panel members is probably the effective limit. It is 
sometimes difficult to keep tourists out of the sessions. 
Asking potential members to be prepared to draft sections 
of the report serves notice that the panel is to be a 
working group and also alerts members to be particularly 
attentive during the appropriate session with the 
developer. Prior experience on a face assessment panel 
is invaluable in a member. Due to the aggressiveness of 
the COEA schedule, separate teams had to be formed to 
conduct model assessments in parallel, although several 
individuals served on multiple panels. The different panel 
compositions and panel chairman resulted in some 
variations in both the conduct of the assessments and the 
structure of the reports. 

Advance copies of the interview script weE 
distributed to the developer and panel members to aid 
their preparation. When a written response was received 
from the developer prior to the interview session this was 
also sent to the panel members. In addition, the panel 
members were sent (in some cases) a tentative agenda for 
the developer interview session. 

It is important to devise a report outline prior to 
the developer interview so that all parties involved 



understand how the information collected will be used. 
The face assessment reports were standardized with some 
minor variations. The report sections were: Executive 
Summary, Introduction (which contained model 
characteris tics desired), Model Description, 
Demonstration Results, Positive Features, Model Issues, 
Application Pro’s and Con’s, Summary and Conclusions. 

Naturally, a focus was on Model Issues. All 
parties should understand how issues will be rated before 
the interview begins. The panel was briefed a prior on 
issue rating criteria. These criteria were to show the 
panel’s level of concern and were: 

0 

0 

0 

0 

Low (L) = Low indicates that the issue, while 
worthy of consideration, most likely does not 
significantly impact resulting MOEsMOPs or 
use utility. 

Medium (M) = Medium indicates that the model 
should be modified or else accreditation 
recommendation on model use would be 
caveated relative to the issue. 

High (H) = High indicates that the model &Q& 

be modified to address the issue before 
application, and an accreditation recommendation 
would be uncertain. 

Show Stopper (SS) = Show stopper implies that 
the model would not be reco- 
gccreditation in the application unless the issue 
wascorrected. 

A demonstration of model operation was a 
component of the developer interview. In order for the 
demonstration to demonstrate capability relative to the 
intended application, specific scenarios and questions were 
formulated. These were usually discussed with the 
developer prior to the interview in order for the 
appropriate data files to be assembled. Were response 
time was of interest, some questions were held until the 
interview session. 

Other items of preparation were to encourage 
panel members to bring lap top computers with an agreed 
to word processor to get as much recorded as possible 
during the developer interview. Further, one or more 
participants were designated as scribes responsible for 
recording the interview proceedings. The developer was 
asked to anticipate providing hard copy of all 
presentation material. 

At the Developer’s site, the first actions were to 
finalize the agenda and schedule, organize the sub-panels 
(e.g. software quality), brief the panel members on 
agenddschedule, evaluation criteria, etc. The content and 
time of the model demonstration was typically finalized at 
this time. A vital function of this “kick-off” session is 
make sure everyone present understands the process, 
purpose, model version to be evaluated and the rating 
scheme. 

The interviews were standardized in content but 
varied in the order of occurrence. The sessions were 
generally opened with an overview presentation of the 
model by the developer. This was an interactive session 
with probing questions by the panel. At some point 
during the week, model operation was to be demonstrated 
using an appropriate scenario. The panel either postulated 
the scenario at the kickoff session or asked for 
(unannounced) variations on a previously agreed to 
scenario. The overview presentation was followed by in- 
depth review of the model algorithms /features using the 
developer scripts as a guide. In some cases, this was done 
in parallel by sub-panels. 

At the end of each day the panel would meet to 
compile a list of issues. These issues were passed to the 
developer team for review and clarification the following 
morning. A final wrap-up session was held on the final 
day. During this session the panel’s list of issues was 
reviewed with the developer team to ascertain that the 
issues were correctly stated. This was the developer’s 
opportunity to clarify issues whenever appropriate. It is 
essential that consensus is reached on the issues before the 
interview session concludes. 

It is very difficult to review a model in one week 
which was the nominal time allotted. Great discipline 
must be exercised to keep the discussions from straying. 
For example, there was a tendency to discuss the 
appropriateness of the intended analysis application when 
the model was deficient. Also, there was a tendency to 
describe intended modifications as already existing. At 
times panel members would tend to describe their 
preferred or other models method of representing a process 
or system as opposed to discussing the adequacy of the 
method implemented. The developer’s script served as a 
vehicle to keep discussions on track. 

Panel Session 

Developer Interview The principal goals of the panel session the 
week following the developer’s interview are to rate issues 



and draft a report. The urgency of meeting the following 
week is to capture the panel’s input while the interview 
session is still fresh in their minds. There is a tradeoff, 
however, if notes need to be transcribed and draft material 
collated. Also, in some cases, it was inconvenient for 
some members to be out of their offices for two 
consecutive weeks. 

Once the panel was assembled, writing 
assignments were revisited and the drafting of the report 
sections initiated. Panel members were asked to bring 
laptop computers to support parallel production of the 
sections. One or more members were designated report 
integrators and had responsibility for consolidation and 
editing the input drafts. The consolidated drafts were then 
passed to word processing support. 

Given drafts of the respective report sections, the 
second action of the panel session was to review the 
model issues and try to rate issues by consensus. The 
collective opinion as to recommending accreditation and 
conditions, if any, to accompany the recommendation was 
sought. The conclusions and recommendations and 
executive summary were then drafted. In some 
assessments, the latter were generated after the panel 
session by the panel chairman and report integrators. 

Report Reconciliation 

Report reconciliation was a lengthy process and 
varied between assessments but generally was as follows. 
Following the panel session a draft of the report was 
produced and distributed to the panel members for review. 
This review period was limited to about one week to 
expedite the process. A second week was allocated to 
incorporating panel changes. 

The next step in the report reconciliation process 
was to allow the developer to review the panel draft. 
Generally the developer was allowed two weeks. A week 
was allocated to reconciling the developer’s comments. 
Then a comment draft was produced and distributed to the 
analysis panel, the services and the BMDO directorates. 
Two weeks were recommended for responses. 

Responses to the comment draft were 
incorporated as appendices to the final report. When 
assessment team action was appropriate, the action taken 
was noted following the comment. 

The final report was then forwarded to the Study 
directors together with presentations of findings and 
recommendations. 

Summary 

Lessons Learned 

The importance of all parties being aware of the 
purpose of the assessment’ the content of the report to be 
generated, the model version being assessed, and the rating 
scheme to be used before the developer interview begins 
cannot be over-emphasized. 

Project leaders have a tendency to be defensive 
about their creation and will sometimes attribute intended 
features to the assessed version. Attention to this 
tendency must be constant. Generally, the modelers gave 
straight forward and honest answers when questions were 
asked, but the questions must be asked. This re-enforces 
the importance of having the appropriate panel expertise.. 

It is important to develop issues daily and 
review them with the developer to allow response time. 
Issues should again be reviewed at the end of the interview 
session. This avoids controversy or ”you misunderstood” 
during report reconciliation. However, in one case the 
developer corrected some model issues after the interview 
but prior to the receipt of the review report draft, which 
was fine, but evolved into an iterative process. 

Having a report outline and getting as much 
written on-site during the developer interview greatly 
expedites the progress of the panel session. 

. .  -tations 

The face assessment is not a model validation. 
Model validation on several of the models would be 
difficult without documentation and perhaps meaningless 
without configuration management. For example one 
model, in addition to no documentation, had no comment 
lines in the source code. The face assessment report 
constituted its documentation. Naturally this was a model 
issue. 

The assessment results are dependent on the 
integrity of developer’s responses to the panel’s questions 
and the panel’s skill in formulating those questions. 

Post Assessme nt Act i v i h  



The developers of all the models assessed have 
subsequently used the issue list and the assigned level of 
concern as a road map for upgrading their model. As 
indicated above, with one developer of a small model, it 
was a race on whether issues could be addressed before the 
report was ready for release. 

Subsequent to the COEA application, the process 
was modified and applied to a major BMDO development 
program. The resulting assessment has influenced the 
program development priorities. 

Conclusions 

A face assessment is an appropriate and cost 
effective means of gathering information necessary to 
make a model accreditation decision. The assessment is 
designed to determine the capability of a model to support 
a specific application. Through the assessment report the 
accreditation authority knows the positives and limitations 
of the model relative to his needs. 

In the case of an undocumented and non- 
configuration controlled model, the face assessment may 
be the only expedient vehicle. Expedient as demonstrated 
by conducting five face assessments in a period of about 
five months. 

The face assessment establishes a dialogue 
between the BMDO program manager, users and 
developer. The result of this interaction is a recorded 
understanding by all about the model issues and their 
relative priority. This is an excellent foundation for 
guiding future model investments. 
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