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Summary

Objectives

The research reported in this monograph is part of RAND’s continu-
ing work on practical theory and methods for capabilities-based plan-
ning in the Department of Defense (DoD) and other organizations. Its 
particular contribution is to describe and illustrate in some detail an 
analytic framework and methodology for defensewide capability-area 
reviews—including DoD’s experimental Concept Decision Reviews 
and related evaluations of alternatives (Krieg, 2007). The mono-
graph also describes newly developed enabling tools—one for gener-
ating and screening preliminary options and one for evaluating in a 
portfolio-analysis structure those options that pass screening. Variants 
of the methods can be applied for analysis across capability areas or for 
strategic-level defense planning, i.e., force planning to establish the 
overall mix and balance of capabilities. Finally, the monograph illus-
trates concepts with applications to the capability areas of Global Strike 
and Ballistic Missile Defense (BMD).

A Generic Terms of Reference for Capability Reviews

Our analytic framework is summarized by Figure S.1, which sketches a 
generic terms of reference for a capability review. Although straightfor-
ward and seemingly familiar (just another process diagram), it posits 
the following important activities that are defined more fully below: 
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Figure S.1
Generic Analytic Process for Capability Reviews

Define capability area

Define spanning set of test cases

Define potential CONOPS and
critical components

Generate and screen candidate
options for detailed analysis

Evaluate options in PMESII-sensitive
political-military portfolio analysis

Characterize shortfalls,
opportunities, “excesses”

Add more improvement
and reduction options

Effectiveness, risk, upside, cost

Insights, comparisons, trades,
and possible recommendations

RAND MG662-S.1

Define what the capability area “should be” to best support the 
intentions of decisionmakers and to address problems arising at 
the seams between capability areas. 
Construct an analytically motivated spanning set of test cases to 
use in evaluating the options—not for optimum effectiveness in 
some nominal case, but for flexibility, adaptiveness, and robust-
ness (FARness) across the range of possible situations. 
Define concepts of operations (CONOPS) and identify criti-
cal components of those CONOPS to use in evaluating the 
options. 

1.

2.

3.



Generate diverse options and screen for those meriting fuller 
analysis.
Identify and evaluate options in a portfolio-analysis structure. 
With our apologies for using the current alphabet soup of ter-
minology, the structure should include political, military, eco-
nomic, social, infrastructure, and information (PMESII) fac-
tors. The options should draw upon diplomatic, information, 
military, and economic (DIME) instruments of power.
Characterize each option by its expected contributions, its lim-
itations and associated risks, and its upside potential. Where 
relevant, point out where the option arguably creates an excess 
of capability, which might suggest potential bill-payers in sub-
sequent tradeoff work. 
Iterate by adding or modifying options and analytic structure 
based on initial experience. Continue until convergence occurs 
or time runs out.

We see this process as modernization of classic activities with 
which good analysts are familiar. As in classic analysis, its purpose is 
to inform difficult choices in the presence of multiple objectives and 
economic constraints. We believe it goes well beyond classic methods, 
however, in its effective confrontation of multiple objectives, uncer-
tainty, judgment, risk, and PMESII factors, all of which have a signifi-
cant impact on choice. It also systematically considers a broader range 
of options than is the norm. 

Establishing a Spanning Set of Defense Planning 
Scenarios

The next step of the process involves developing a spanning set of test 
cases. By definition, a spanning set is such that if a prospective system 
tests well against all of its cases, it is very likely that the system will 
provide appropriate capability in any of the diverse situations that may 
arise in the real world. That is, given a set of options to be compared, 
the spanning set stresses the various options in all of the key dimen-

4.

5.

6.

7.

Summary    xv



xvi    Portfolio-Analysis Methods for Assessing Capability Options

sions. As indicated by Figure S.2, we find an approximate spanning 
set by beginning with a broadly conceived and parameterized scenario 
space.1 We then identify analytically distinguishable regions within that 
space and define a particular representative case for each region. Such 
a case is defined by a name-level scenario and the values of key param-
eters within it (e.g., “war with Country X, assuming 14 days of action-
able warning before war begins and an enemy force level no greater 
than 5 divisions”). A coarse-grained spanning set would need relatively 
few parameters; a higher-resolution spanning set would require many 
more. Developing such a spanning set is not straightforward, and the 
quality of a proposed set depends on the quality of the analytic think-
ing that underlies it.2

Given a spanning set, initial analysis should then inform deci-
sionmakers about the relative value, feasibility, and cost of improving

Figure S.2
Deciding on a Spanning Set of Cases
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capabilities for the different regions. Decisionmakers can then make 
reasoned judgments about what capabilities to seek actively. These 
might include clearly achievable near-term goals and some optional 
“stretch goals” that would be appropriate for later in an evolutionary 
acquisition but that are not technically or economically implausible. 
Thus, decisionmakers should carefully express “requirements” (the 
initial-decisions node in Figure S.2) in light of the initial insights. This 
results in a smaller spanning set of cases, one that spans the domain in 
which improvements are to be sought. The set of cases can be embel-
lished to become defense planning scenarios used throughout the 
Department of Defense and within the planning, programming, bud-
geting, and execution (PPBE) process in particular. In today’s DoD, 
decisions on planning scenarios are made by the Deputies Advisory 
Working Group (DAWG). Our approach seeks to provide better ana-
lytical support for those decisions, so that the planning scenarios rep-
resent de facto requirements rather than mere expressions of diverse 
challenges.

Tools to Support Analysis

Several types of tools are needed for the analysis of Figures S.1 and S.2. 
Figure S.3 suggests this need schematically. Each capability area needs 
analytic support from a broad range of systems-engineering models, 
diverse models and simulations, experiments, and other forms of ana-
lytical information. Together, these represent foundational knowledge. 
“Capability models” are needed at a somewhat higher level, overlap-
ping with aspects of systems engineering. These are typically paramet-
ric models suitable for systems analysis under uncertainty. They may 
be implemented in such analyst-friendly tools as Microsoft Excel® and 
Analytica.® Another class of tools generates options and then screens 
for the candidates that merit more-careful assessment. Finally, there is 
need for tools to assist in portfolio analysis, analysis in which options 
are evaluated by how—and with what economic efficiency—they con-
tribute to a number of different objectives and to a balancing of ambi-
tions and risk-reduction. As discussed in the main text, we have devel-
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Figure S.3
Tools Enabling the Portfolio-Analysis Methodology
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oped and applied prototype versions of a special option generator and 
screener (Building Blocks to Composite Options Tool (BCOT)) and a 
generic portfolio-analysis tool (PAT).

The arrows in Figure S.3 are two-way because information flows 
in both directions, sometimes bottom-up and sometimes top-down. 
Moreover, crucial information or judgments may be introduced at dif-
ferent levels of detail. Detailed analysis is sometimes less sound and 
much less useful than higher-level analysis; at other times, it is only 
with detailed analysis and precise data that crucial factors can be 
understood adequately and effectiveness assessed. The need for such 
a multiresolution family-of-tools approach should be seen as part of a 
best-practices approach to capability development.3

Illustrative Application: A Notional Treatment 
of Global Strike

Most people learn from examples, working through particulars first 
and then abstracting to more-general principles. In this monograph, 
we describe two applications of our methodology, one to Global Strike 
(or, more precisely, to what DoD refers to as Global Strike Raid) and 



one to Ballistic Missile Defense (BMD). Some readers may wish to 
move directly from Chapter One to Chapters Five and Six for these 
applications, after which they may find Chapters Two through Four 
more meaningful. We discuss only the Global Strike example in this 
summary. The application to BMD, however, is also of interest because 
the technical challenges are so difficult.

Structuring the Global Strike Problem

For the notional Global Strike application, we addressed what DoD 
calls Global Strike Raid: small, discrete, conventional-weapon strikes 
authorized by the president in a strategic context. We concluded—after 
various simplifications (e.g., ignoring cyberspace options) to permit 
unclassified analysis—that a reasonable spanning set of scenarios and 
cases would comprise fewer and more-challenging versions of scenarios 
nominally involving attacks on mobile targets, such as mobile inter-
continental ballistic missiles (ICBMs); prompt strikes on terrorist lead-
ers; and attacks on facilities for weapons of mass destruction (WMD).

Our approximate spanning set has a distinct analytical basis. It 
is akin to what a design engineer would identify as the set of design 
points and performance requirements that together stress all the key 
factors. Figure S.4 shows a simplified example. The (horizontal) x-axis 
measures the execution time required for a given system to perform 
the Global Strike mission after an order to do so. The (vertical) y-axis 
is a notional composite measure of the target’s character, ranging from 
a simple point target at the bottom to an entire complex of hard and 
deeply buried targets at the top. Each of the numbered boundaries 
indicates the region of applicability for a given system. Thus, tacti-
cal aircraft and cruise missiles are associated with the region to the 
right of and below boundary 1 (black). Similarly, boundaries 2, 3, and 
4 indicate the regions applicable to bombers (red), ballistic missiles 
(brown dashed), and joint Special Operations Forces (SOF) options 
(blue dashed), respectively. The solid dots indicate representative points 
to which test scenarios might correspond. That is, analysts need not 
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consider every point within a given region, but only such a set of rep-
resentative points.*

Figure S.4 suggests that tactical aircraft and cruise missiles (as 
well as bombers) can cover much of the space, but that ballistic mis-
siles are uniquely capable among kinetic options for responses in one 
or a few hours. Bombers have special capability against underground 
targets; even bombers, however, may be insufficient against the more 
ambiguous hard and deeply buried targets. In those cases, we postu-
lated for the sake of this example that there might be special weak 
points that might be discovered by classic intelligence work, cyberspace 
methods, or SOF. For the sake of the diagram, we postulate a region 
requiring some unspecified joint operation involving a combination of, 
e.g., bombers, missiles, and SOF. 

Figure S.4
Distinct Regions of the Global Strike Scenario Space
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*The full analysis of options considers the times required for alerting and maneuvering of 

forces, command and control, targeting, mission planning, and decisionmaking. Figure S.4 

defines analytical regions, showing essentially irreducible distinctions among options. 



Figure S.4 provides one view of how the scenario space decom-
poses, but there are other dimensions. After considering a number 
of those dimensions, we concluded that our spanning set needed the 
three classes of scenarios mentioned earlier, associated nominally with 
attacking (1) mobile targets, (2) terrorist leaders, and (3) WMD facili-
ties. We say “nominally” because diverse target types could fall into 
these classes.

As Table S.1 indicates, the major factors that we wanted to stress 
in our analysis (left column) could be accommodated by particular 
cases within these classes of scenario. For example, we used scenario 
class 2 (attacking terrorist leaders in a meeting of limited duration) to 
stress timeliness aspects of capability, to include dependence on warn-
ing. We addressed all of the factors in the left column in at least one 
scenario class, and sometimes in more than one. Some of these factors 
are more political-strategic in nature than military-technical. In our 
example, we did not treat several important dimensions that we most 
certainly would have treated in a real application. These were (1) size 
of attack needed, (2) target mobility at the time the strike reaches the

Table S.1
Degree to Which Scenario Classes Stress Selected Factors

Factor

Scenario 
Class 1

(mobile missiles)

Scenario 
Class 2

(terrorist meeting)

Scenario 
Class 3

(WMD facilities)

Timeliness and dependence 
on warning • ••••

Bases and permissions •• • •••
Penetration of defenses •••• • •••
Target detection and 

characterization
•••• • ••••

Target destruction • • ••••
Collateral damage • •• ••••
Perceptions, escalation risk •• •• ••••
NOTE: The numberof bullets indicates the degree to which each factor is stressed. 
The number of bullets shown reflects our particular analysis. A given scenario could 
be chosen to be more stressful in other ways. For example, the mobile-missile and  
terrorist-meeting scenarios could readily stress timeliness and collateral damage, 
respectively. 
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target area, and (3) the value of the various options as the leading edge 
of a larger attack.

Methodologically, merely specifying a single concrete scenario of 
a given class is not very useful because of stark differences in chal-
lenge, depending on parameter values within the scenario. How many 
such cases need to be considered depends on the problem and the 
level of resolution needed, which in turn depends on the type of deci-
sion being made. For our example, we concluded that much could be 
accomplished with six cases, as described below—relatively favorable 
and unfavorable versions of the three scenario classes.

Outputs of Illustrative Analysis

The outputs of this analysis are illustrated by Figures S.5, which is based 
on notional and somewhat contrived data. The figure shows a top-level 
portfolio-analysis summary of effectiveness. It assesses options (rows) 
by each of seven measures (columns), which correspond to the approxi-
mate spanning set of three scenarios with two cases each, as well as 
a measure of overall risk across the scenarios. As usual in such score-
cards, red, orange, yellow, light green, and green refer to very poor, 
poor, marginal, good, and very good, respectively. Letters within the 
cells indicate colors for the benefit of those using gray-scale prints or 
for color-blind readers. 

Where Do the Colors Come From? Why Should We Believe 
Them? Although effective cognitively, color scorecards can be off-
putting because even busy decisionmakers may want to know the basis 
for the evaluations and may want to have a reason to believe that the 
underlying staff work was rigorous. As discussed in Chapter Five, an 
important feature of our methodology and portfolio-analysis tool is 
that it allows for zooms or “drill-downs.” Someone viewing Figure 
S.5, for example, could ask about the basis for the colors in the first 
mobile-missile case. Successive drill-downs show color scorecards dis-
playing underlying factors, calculations, or judgments. If even more 
detail is needed, it is best presented in parametric charts characteristic 
of classic systems analysis. By insisting on such drill-down capability, 
decisionmakers can create a powerful incentive for staff-level rigor. An 
additional reason for interactive drill-down is that portfolio analysis



Figure S.5
A Summary-Level Portfolio-Analysis Display of Effectiveness

Options
Measures of Option Goodness: Effectiveness (Color)

by Scenario Class and Overall Risk

NOTE: Effectiveness colors: red, orange, yellow, light green, and green indicate
very poor, poor, marginal, good, and very good. 
RAND MG662-S.5

should be conceived not as a way to show cut-and-dried results, but 
rather as a format for revealing, discussing, and changing assumptions as 
the result of conversations with decisionmakers. Although some aspects 
of portfolio analysis are relatively fact-based and “objective,” many 
others involve strategic judgments about relative priorities and concerns, 
potential constraints, and performance levels to be required—the very 
items for which decisionmakers are uniquely responsible. Thus, analy-
sis should include serious “straw-man” assumptions but should be car-
ried forward with the hope for and expectation of substantive interac-
tion and iteration. 

Scorecards Should Tell a Correct Story. With this background 
in the philosophy of our methodology, let us proceed. Although the 
results are only notional, Figure S.5 tells a story. As shown in the 
left column, the options considered (a subset of those discussed in 
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the main text) include procuring certain combinations of penetra-
tion aids (penaids) for aircraft, a conventionally armed sea-launched 
ballistic missile (SLBM), advanced sensors such as a constellation of 
space-based synthetic-aperture radars (SARs) and automated-target-
recognition (ATR) capability for aircraft, an advanced bomber, and a 
hypothetical advanced insertion vehicle for SOF. 

The base case (reflecting currently programmed systems) asserts 
that projected ability to accomplish the various missions addressed in 
the three scenarios is mostly poor for the year 2020. A realistic assess-
ment might differ, but the methodology is well served by a story with 
a poor baseline.

Results for the first mobile-missile column improve somewhat (to 
orange) with a combination of penetration aids and advanced sensors; 
they improve further with an advanced bomber as well as the advanced 
sensors, because we assumed that bombers could remain in the target 
area for a much longer period of time (the SOF vehicle is actually 
irrelevant to effectiveness in this scenario). The second column shows 
that against a reactive adversary with a range of technical and tacti-
cal countermeasures, results would not be improved from the baseline. 
In a real analysis, of course, there might be an additional and more 
cheerful column for results assuming U.S. responses to the adversary’s 
responses.

In the terrorist scenarios, base-case capability is projected as fairly 
good (light green) for terrorist sites generally (third column), but very 
poor for the most fleeting targets (fourth column). That problem could 
be solved with a suitable ballistic missile, in this case an SLBM. A first 
version of such a capability may be the Conventional Trident Modifi-
cation (CTM), which is proposed in the president’s budget for FY08.

The results for the WMD-facilities scenarios indicate that penaids 
help because of the projected quality of enemy air defenses, but in our 
contrived example, they are not sufficient (effectiveness is shown as 
yellow, i.e., marginal). If we zoomed to a higher level of detail (as we 
do in Chapter Five), we would see that the reason for the assessment is 
that some WMD facilities are likely to be hard and deeply buried, so 
a sizable attack causing collateral damage might be required if accom-
plished with aircraft alone. The notional evaluations in the first WMD 



column, however, assume that intelligence information would make it 
possible to attack those successfully with a hypothetical joint operation 
involving a combination of missiles, bombers, and SOF—if penetration 
of defenses by SOF were enabled by procuring the specialized insertion 
vehicle. Such an attack might have more precision and might be able 
to avoid collateral damage caused by unintended release of materials. 
Thus, in the first of the two WMD-facilities columns, results are favor-
able for the options that provide all of these capabilities. In contrast, 
if intelligence were inadequate or if a sizable number of facilities were 
essentially invulnerable to a modest attack of any sort (second WMD 
column), results would remain mixed (yellow), reflecting the presence 
of good and bad cases. 

Finally, Figure S.5 includes a column for a kind of “overall” risk 
associated with the different options. This summarizes the net effect of 
several types of risk. For example, the other columns of the scorecard 
reflect assessments based on assumptions. How risky are the assessments 
themselves? Another type of risk arises when there are importantly dif-
ferent subcases within a scenario case. The high-level evaluation is an 
aggregation, which may not take some of the subcases seriously enough. 
The risk column, then, can remind us of fragile assumptions. By zoom-
ing (or drilling down) on that column, we would see (as in Chapter 
Five) that the risks vary considerably among the three scenario classes. 

Chapter Five’s discussion of this material also covers a much 
larger set of options. This is important because in some cases substan-
tial gains could be achieved less expensively with operational changes, 
such as forward basing of bombers or different choices of advanced sen-
sors or advanced aircraft (manned or unmanned). Indeed, one part of 
the methodology (the fourth step in Figure S.1) is to generate potential 
options that may not have been suggested by proponents of the various 
programs and to screen for those that seem potentially attractive.

Figure S.6 presents cost-effectiveness charts for all of the options 
that we considered after screening out the less-attractive ones. Each 
point represents one option, and there are thirteen points in each chart 
rather than just six for the subset of options represented in Figure 
S.5. The colors of the points distinguish options; they have no other
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Figure S.6
Cost-Effectiveness of Scenarios with Different Assumptions and Priorities
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significance. The effectiveness being measured is some kind of ag-
gregation over the effectiveness of the seven scorecard columns in 
Figure S.5.



The top-left panel, if viewed by itself, would suggest a very high 
cost-effectiveness for the option with the SLBM and penaids, after 
which we see diminishing returns (i.e., more-expensive options are not 
substantially more effective). The real point of Figure S.6, however, is 
to demonstrate the extreme degree to which results depend on what we 
call “perspective.” A perspective is a way of looking at the choices. Deci-
sionmakers may, for example, have long-term rather than medium-term 
priorities; they may be more concerned about fielding useful capability 
than about whether there would be eventual countermeasures, or they 
might be very reluctant to go down a path for which countermeasures 
can already be identified. They might be much more concerned about 
some classes of future scenario than others. Some decisionmakers may 
be interested in a capability only if its expected performance is quite 
high, while others might settle for the earlier deterrent value of some-
thing with poorer performance. 

Mathematically, we represent alternative perspectives with a com-
bination of different weighting functions and performance require-
ments used in the computation of effectiveness. The top-left panel 
treats all cases as equally important. The panel at the top right is a “best 
case” for the options, giving weight to only the favorable case of each 
scenario. It might represent the perspective of a decisionmaker who 
believes—in this domain—that achieving capability is the prime con-
sideration and that the United States would be able to develop coun-
ters to any adversary countermeasure. From this perspective, it is clear 
that effectiveness continues to rise substantially with investment. The 
bottom-left panel reflects a pessimistic perspective in that it considers 
only the less-favorable versions of the scenarios, the versions in which 
the adversary employs successful countermeasures. Finally, the panel 
at the bottom right shows results when the first scenario class (attack-
ing mobile missiles) is ignored altogether—perhaps because decision-
makers conclude that it is an implausible scenario for a very limited 
global strike. In this case, the best option might be a combination of an 
SLBM, penaids, and SOF vehicles, which attend to issues in scenario 
classes 2 and 3. Further expenditure on items such as a satellite constel-
lation of advanced sensors or an advanced bomber would obviously not 
be cost-effective—at least for the purposes of Global Strike Raid.
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The relative goodness of the options varies a great deal among the 
four perspectives, illustrating that making choices is highly dependent 
upon assumptions, but in ways that can be summarized compactly—a 
necessary condition for the kind of interactive discussion and iteration 
mentioned earlier. 

Much of the value of our methodology resides in the multiple 
levels of explanation and the ability to see crucial assumptions easily 
and to vary them systematically. What is needed here is not standard 
sensitivity analysis, but a version of exploratory analysis generalized to 
portfolio work. Exploratory analysis samples across the entire range of 
assumption combinations, not just excursions from a baseline varying 
one or two assumptions at a time. This can be crucial in finding the 
“corners” of the assumption space where capabilities would be most 
stressed. Adversaries in conflict routinely look for such corners. 

Cross-Capability-Area Analysis

Our analysis demonstrates the limitations of a managerial approach 
that attempts to do resource-allocation decisionmaking one capability 
area at a time. For our Global Strike example, we found that the attrac-
tiveness—from a parochial Global Strike perspective—of options such 
as the advanced manned bomber or space-based SARs depends sensi-
tively on the fraction of the actual acquisition cost that is charged to 
the Global Strike capability area. Knowing what that fraction should be 
and whether those systems are even likely to be acquired at all requires 
separate cross-cutting analyses in which the attractiveness of the big-
ticket acquisitions is assessed simultaneously for each of the capability 
areas to which they would potentially contribute. If the overall attrac-
tiveness is deemed high by the Secretary of Defense, then the issue 
becomes one of allocating costs. Doing so may be straightforward (e.g., 
charge Global Strike for only the marginal cost of building some extra 
platforms for it) or somewhat arbitrary—with top DoD officials decid-
ing on whether to acquire the system, how capability portfolios should 
be thought of as sharing its costs, and allocating funds appropriately 
(in some cases providing “new money” to one or more capability areas). 
None of these decisions can be made within a single capability area.



Next Steps for Research

Looking ahead, we recommend further research in four areas that we 
believe would have a high payoff for defense planning.

Analysis Cutting Across Capability Areas

Extending the analysis methodology to cut across capability areas is cru-
cial for the reasons mentioned above. DoD leaders intend to have those 
responsible for capability areas do “portfolio balancing” within their 
respective domains, finding bill-payers as well as additions. However, 
as noted above, in many cases, it is necessary to do cross-area analysis 
to properly assess the value of a new system or activity, the implications 
of cutting back on another system or activity, or the way to think about 
tradeoffs. This work should be targeted at DoD’s “tri-chair” leaders of 
capability development: the USD (AT&L), the Vice Chairman of the 
Joint Chiefs of Staff (VCJS), and the Director of Program Analysis and 
Evaluation (DPA&E).

Strategic-Level Portfolio Analysis

Although the work reported here was performed for the USD (AT&L) 
and his staff, with others in mind such as the DPA&E and VCJS, 
the same methods can be applied at the strategic level—both within 
DoD and across cabinet departments. Such work may be of particu-
lar importance in the near future as the activity in Iraq winds down 
and policymakers contemplate alternative relative emphases in defense 
and national security for the years ahead—e.g., the relative empha-
sis on the “long war,” various regional instabilities, and the long-term 
competition in East Asia. What implications should there be for rela-
tive investment in recapitalizing the armed forces after some years of 
intense activity that has worn them down, for modernizing forces (even 
beyond what was envisioned by late-1990s transformation), for restruc-
turing for low-intensity conflicts and operations, or for shifting the 
pattern of military environment-shaping worldwide? 
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Advancing the Science of Exploratory Analysis

As noted throughout this monograph, exploratory analysis is essential 
for pursuing investment strategies that exhibit FARness, i.e., strate-
gies that are flexible, adaptive, and robust, rather than optimized for 
a particular image of the future. Such exploration goes far beyond the 
limited sensitivity analysis that has long been part of strategic stud-
ies. Great progress has been made over the past decade in developing 
methods for exploratory analysis and applying them to actual problems 
(Davis, 2002). A wave of new challenges, however, is posed by portfolio 
analysis. In portfolio work, the uncertainties have a different character, 
both substantively and technically. Significant research will be needed 
to extend the current theory and methods and to make them practi-
cally available to DoD. Some of these methods can call upon tools 
from economic theory and corporate planning, such as “real-option 
theory,” but many are more nearly unique to national-security analysis. 
We have high expectations for what can be accomplished here.

Tool Refinement

In the course of the work described in this monograph, we developed 
prototype versions of RAND’s Portfolio-Analysis Tool (PAT) and an 
option-generation-and-screening tool (BCOT). We then demonstrated 
how they can be used effectively, even in their current form. Further 
improvements, however, are highly desirable. One purpose should be 
to make them easier to use, understand, modify, and maintain by 
people other than their original developers. Another purpose should be 
to enrich their utility for exploratory analysis as discussed above and to 
incorporate new techniques for portfolio analysis, such as advances in 
real-options planning, which have been made in the fields of econom-
ics and business planning.
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