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(57) ABSTRACT 

A value-driven build-to-buy decision analysis system and 
method is provided that addresses and integrates the system 
analysis for multiple parts of the build-to-buy business cycle. 
The system and method of the present invention includes a 
demand component and a supply component. The demand 
component includes decision analysis components for one or 
more demand oriented activities in the. build-to-buy cycle, 
such as selling and buying activities. The supply component 
includes decision analysis components for one or more sup 
ply oriented activities in the build-to-buy cycle, such as prod 
uct creation, product packaging and product pricing activi 
ties. Each decision analysis component utilizes values-based 
obj ect-oriented analytical models. 
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VALUE DRIVEN INTEGRATED 
BUILD-TO-BUY DECISION ANALYSIS 

SYSTEM AND METHOD 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of co-pending 
US. application Ser. No. 11/493,011, ?led Jul. 26, 2006, 
Which is a continuation of US. application Ser. No. 09/706, 
097, ?led Nov. 3, 2000, now US. Pat. No. 7,107,224. The 
above-mentioned applications are all incorporated herein by 
reference in their entirety. 

FIELD OF THE INVENTION 

[0002] This invention relates to decision analysis systems 
and methods and, more speci?cally, to a value driven, inte 
grated, build-to-buy decision analysis system and method. 

BACKGROUND OF THE INVENTION 

[0003] The Internet has resulted in unprecedented access to 
infoimation. In the e-Commerce area, buyers of products and 
services are presented With a myriad of choices and are in 
need of decision analysis tools to help them manage the vast 
amount of information presented to them. For builders of 
products and services, there is a need for decision analysis 
tools that Will help them make decisions related to creating 
and re?ning product and service offerings. For sellers of 
products and services, there is a need for decision analysis 
tools that Will help them maximize company pro?ts While 
increasing customer value. 
[0004] Current providers of decision support tools gener 
ally target one of the activities in the build-to-buy business 
cycle. Speci?cally, current providers generally target one of 
the folloWing: self-service buying activities; development of 
products (e.g., determining What product to build or service to 
offer, and selecting pricing, promotions, packaging, Warran 
ties, service levels, features, etc.); or selling activities. Pro 
viders that target buying activities include Active ResearchTM 
(WWW.activeresearch.com), OnLinkTM (WWW.onlink.com), 
Ask JeevesTM (WWW.askjeeves.com), and Blaze SoftWare 
(WWW.blazesoft.com). These providers typically use recom 
mendation engines that are either not linked to a purchaser’s 
input, or that force purchasers to think of only particular 
product features. 
[0005] Providers that target development of products 
include PeopleSoft® (WWW.peoplesoft.com), Oracle® 
(WWW.oracle.com), SAPTM (WWW. sap.com), HNC Software, 
Inc. (WyW.hnc.eom), Hyperion® (WWW.hyperion.com), 
Blox.comTM (WWW.blox.com), and CorVu (WWW.corvu. 
com). These praviders generally offer general-purpose busi 
ness performance management products that measure return 
on investment (ROI) and that track organizational perfor 
mance for corporate investments or activities. These products 
typically take a long time to implement and modify, and use 
inferred customer expectations. 
[0006] Providers that target selling activities generally use 
rules-based engines that utilize a ?xed set of outcomes, and 
that take a long time to implement and modify. 

SUMMARY OF THE INVENTION 

[0007] In vieW of the above problems in the art, the present 
invention provides a value-driven build-to-buy decision 
analysis system and method that addresses and integrates 
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decisions for multiple parts of the build-to-buy business 
cycle. The system and method of the present invention 
includes a demand component and a supply component. The 
demand component includes decision analysis components 
for one or more demand oriented activities in the build-to-buy 
cycle, such as selling and buying activities. The supply com 
ponent includes decision analysis components for one or 
more supply oriented activities in the build-to-buy cycle 
(hereinafter “building activities”), such as determining What 
products to build or services to offer, and selecting pricing, 
promotions, packaging, Warranties, service levels, and fea 
tures (hereinafter collectively referred to as “products”). 
[0008] Each decision analysis component utilizes object 
oriented analytical models. Further, the object-oriented ana 
lytical models are values-based, meaning that they utilize 
information about customer values in the decision analysis. 
By using object-oriented analytical models, each decision 
analysis component can share information it gathers With 
other components and utilize information it receives from 
other components. For example, information gathered during 
buying activities can be directly used during building activi 
ties, and information gathered during buying and building 
activities can be directly used to optimize selling activities. 
[0009] Object-oriented analytical models are preferably 
used that alloW complex decisions to be structured in a pic 
torial manner that can be executed in softWare. Unlike rules 
based engines, the analytical model based system and method 
of the present invention can shoW users the reasoning behind 
recommendations and the implications of changes. 
[0010] Using the system and method of the present inven 
tion, decision analysis components can be created for a par 
ticular class of problems, and can be easily reused across 
multiple customers in multiple industries. This is because, by 
using object-oriented analytical models, generic build-to-buy 
functionality is separated from elements unique to speci?c 
industries and customers. This alloWs high degrees of cus 
tomization Without long and costly 20 implementation 
efforts. 
[0011] The accompanying draWings, Which are incorpo 
rated in and constitute a part of this speci?cation, illustrate the 
embodiments of the invention and, together With the descrip 
tion, serve to explain the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The preferred embodiments of this invention Will be 
described in detail, With reference to the folloWing ?gures, 
Wherein: 

[0013] FIG. 1 is a block diagram ofa value-driven build 
to-buy decision analysis system, in accordance With the 
present invention; 
[0014] FIG. 2 is a schematic diagram of an object-oriented 
analytical model used for the buy component of FIG. 1; 
[0015] FIG. 3A is a diagram shoWing an example of steps 
that may be taken by the buy component in assisting a cus 
tomer With “self-service buying” of cellular service over the 
internet; 
[0016] FIG. 3B is a table, produced by the buy component 
of FIG. 2, listing tangible and intangible customer costs for 
the cellular service example shoWn in FIG. 3A; 
[0017] FIG. 3C is a components of value chart, produced by 
the buy component of FIG. 2, for the cellular service example 
shoWn in FIG. 3A; 
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[0018] FIG. 3D is a tornado chart, produced by the buy 
component of FIG. 2, for the cellular service example shoWn 
in FIG. 3A; 
[0019] FIG. 3E is a risk pro?le, produced by the build 
component of FIG. 2, for the cellular service example shoWn 
in FIG. 3A; 
[0020] FIG. 4 is a schematic diagram of an object-oriented 
analytical model used for the build component of FIG. 1; 
[0021] FIG. 5A is a diagram showing an example of steps 
that may be taken by the build component in assisting com 
panies in a “build decision” for cellular service; 
[0022] FIG. 5B is a components of value chart, produced by 
the build component of FIG. 4, for the cellular service 
example shoWn in FIG. 5A; 
[0023] FIG. 5C is a tornado chart, produced by the build 
component of FIG. 4, for the cellular service example shoWn 
in FIG. 5A; 
[0024] FIG. 5D is a risk pro?le, produced by the build 
component of FIG. 4, for the cellular service example shoWn 
in FIG. 5A; 
[0025] FIG. 6 is a schematic diagram of an object-oriented 
analytical model used for the sell component of FIG. 1; 
[0026] FIG. 7 is a diagram shoWing an example of steps that 
may be taken by the sell component in assisting company 
service representatives and automated online service centers 
offer products to customers; and 
[0027] FIG. 8 is a schematic diagram representation of the 
How of information in an integrated build-to-buy decision 
analysis method, in accordance With the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0028] FIG. 1 is a block diagram of a value-driven build 
to-buy decision analysis system 100. The system 100 
includes a demand component 110 and supply component 
120. The demand component 110 includes decision analysis 
components for one or more demand oriented activities in the 
build-to-buy cycle. In the example shoWn in FIG. 1, the 
demand component 110 includes a buy component 130 and a 
sell component 140. HoWever, if the system 100 is designed 
for a self-service buying application, the sell component 140 
may not be needed, as Will be explained in more detail beloW. 
The buy component 130 is designed to help customers make 
buying decisions. The sell component 140 is designed to help 
Customer Service Representatives (CSRs) and online auto 
mated service centers offer products and/or promotions to 
customers that Will maximiZe customer value and company 
value. 
[0029] In the example shoWn in FIG. 1 the supply compo 
nent 120 includes a build component 150. The build compo 
nent 150 is designed to help companies With building activi 
ties, such as determining What products to build and offer. 
[0030] The decision analysis components 130, 140 and 150 
utiliZe object-oriented analytical models. Further, the object 
oriented analytical models are values-based models that uti 
liZe information about customer values in the decision analy 
sis. A customer’s values de?ne What is important to the 
customer in making a decision. For example, a person may 
have many objectives in their life, such as spending time With 
their family, going on a nice vacation, or having a successful 
career. The associated objects of value for this person may 
include things such as money, time, and prestige. A person’s 
set of objectives, along With their relative importance, make 
up his or her “values.” 
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[0031] Companies have corporate objectives, such as 
increasing shareholder value, improving the lives of their 
employees, and contributing to the community. The associ 
ated objects of value may include things such as money, 
employee satisfaction, and community groWth. A company’s 
set of objectives, along With their relative importance, make 
up the corporate “values.” In making decisions, customers 
need to make value tradeoffs based on the relative importance 
of the various objects they value. 
[0032] For example, if a customer is in the market for a 
computer, they Will have a vast number of choices available to 
him or her. The customer Will decide Which computer to buy 
based, in part, on his or her oWn set of values. For example, a 
customer may be Willing to pay a higher price for a computer 
that has a fast processor because it Will save the customer 
time. Alternatively, another customer may be Willing to spend 
the extra time While Working on the computer for a loWer 
price. Yet another customer may place signi?cant value on the 
computer’s appearance, and may be Willing to pay a higher 
price for an aesthetically pleasing computer. The object-ori 
ented analytical models that are used for the decision analysis 
components 130, 140 and 150 utiliZe this type of “value” 
information in the decision analysis. 
[0033] Because the analytical models used are object-ori 
ented, each decision analysis component can share informa 
tion it gathers With other components and utiliZe information 
it receives from other components. For example, information 
gathered during buying activities by the buy component 130 
can be directly used by the build component 150 to optimiZe 
building activities, and information gathered during building 
activities by the build component 150 can be directly used by 
the sell component 140, to optimiZe selling activities. 
[0034] The object-oriented-analytical models alloW com 
plex decisions to be structured in a pictorial manner that can 
be executed using object-oriented programming language, 
such as JavaTM or C++. Unlike rules-based engines, the ana 
lytical model based system and method of the present inven 
tion can shoW users the reasoning behind recommendations 
and the implications of changes. 
[0035] Using object-oriented analytical models, decision 
analysis components 130, 140 and 150 can be created for a 
particular class of problems and can be easily reused across 
multiple customers in multiple industries. This is because, by 
using object-oriented analytical models, generic build-to-buy 
functionality is separated from elements unique to speci?c 
industries and customers. This alloWs high degrees of cus 
tomiZation Without long and costly implementation efforts. 
Further, utiliZing the same object-oriented analytical models 
across multiple activities of the build-to-buy cycle dramati 
cally improves the overall cycle. 
[0036] The object-oriented analytical models incorporate 
Decision Analysis techniques, such as those described in 
DecisionAnalysis is described in Tools forMakingAcule Risk 
Decisions, Chapter 11 (Center for Chemical Process Safety of 
the American Institute of Chemical Engineers, 1995), and in 
Ralph L. Keeney, “Decision Analysis: An Overview,” Opera 
tions Research, Vol. 30, No. 5, September-October 1982. 
Decision analysis has historically been used for addressing 
individual decisions (e.g., should We launch a product?; 
should We build a plant?; What method of removing Waste 
from a contaminated site should We use?; should We spend 
money on an R&D activity?; etc.). It has not previously been 
implemented in the series of interrelated decisions in the 
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build-to-buy cycle. The system and method of the present 
invention exhibits the following features: 

[0037] (1) Information is gathered and used in a proba 
bilistic Way. The uncertainty in information is repre 
sented by probability distributions. The distribution may 
be represented in its mathematical form, by a discrete 
number of points that represent the distribution, or pre 
sented as a single point that represents the entire distri 
bution. The method employed to represent the probabil 
ity distribution depends on the sophistication of the user 
and the need for the probabilistic representation; 

[0038] Decision models are values-based. Value 
tradeoffs of decision makers are assessed and presented 
in Ways to help decision makers factor them into deci 
sions; 

[0039] Values gathered While assisting With the buy and sell 
decisions are used in assessing build decisions; and 
[0040] Analytical results are presented to the decision 
maker in Ways that alloW the decision maker to compare 
alternatives along dimensions of value. Outputs may include, 
but are not limited to, expected values, tornado diagrams, risk 
pro?les, and sensitivity diagrams. 
[0041] FIG. 2 is a schematic diagram of an object-oriented 
analytical model used for the buy component 130 shoWn FIG. 
1.As discussed above, the buy component 130 is used to help 
customers make buying decisions, such as helping the cus 
tomer choose Which product to buy among various competing 
products 160. 
[0042] The model determines a customer value proposition 
170 based on customer information 150, customer values 180 
and customer beliefs 190. Customer information 150 is infor 
mation relevant to a customer’s personal characteristics, 
needs and likely use of the product. 
[0043] As discussed above, customer values 180 de?ne 
What is important to a customer in the buy decision. It should 
be appreciated that customer values 180 are not necessarily 
the same as product features. Although a customer Will make 
some choices With regards to speci?c features that he or she 
desires in a product, they are ultimately in?uenced by their 
underlying values, Which are typically more general in nature 
and get at Why a customer likes a given feature (e.g., a cus 
tomer may Want the feature of poWer WindoWs on an auto 
mobile, but the underlying value that makes them purchase 
that feature is the convenience, or time savings). 
[0044] Information about Products in Use 240 is data about 
the products 160 being evaluated. The portion of this data that 
is presented .to the individual customer is based on the cus 
tomer information and/or customer values. 

[0045] Customer beliefs 190 refer to the customer’s under 
standing of a product or service and their oWn use of the 
product or service. These customer beliefs may be based 
entirely or partially on the Information about Products in Use 
240. Customer beliefs can be changed, While customer values 
generally do not change. For example, a customer may 
believe, based on anecdotal or direct evidence, that a product 
is unreliable. The customer may have formed this belief on 
erroneous information. Thus, this customer belief may be 
changed by educating the customer. HoWever, the value that 
the customer places on reliability is not affected by the cus 
tomer’s changing beliefs With respect to the actual reliability 
of the product. 
[0046] Customer information 150, customer values 180 
and customer beliefs 190 are used to determine the customer 
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value proposition 170. The customer value proposition 170 is 
then used to help guide the customer regarding Which of the 
products 160 to buy. 
[0047] FIG. 3A is a diagram shoWing an example of steps 
that may be taken by the buy component in assisting a cus 
tomer With “self-service buying” of cellular phone service 
over the intemet. Each step in FIG. 3 is illustrated as a sample 
screen presented to the customer. 

[0048] It should be appreciated that the cellular phone ser 
vice example illustrated in FIG. 3A is just one example of the 
types of “self-service buying” transactions that the buy com 
ponent 160 can be applied to. The actual tasks performed in 
each step may vary greatly depending on the speci?c product 
and type of decision to Which the system is tailored. In this 
example, the products 160 available to the customer are digi 
tal and analog service. 
[0049] In step S130, information gathering is performed, in 
Which the customer is asked to input information about them 
selves, their needs, and their likely use of the product. In the 
cellular example shoWn, the customer is asked to input the 
folloWing information: 

[0050] The Zip code of the area in Which the customer 
Will primarily use the service; 

[0051] The minutes per month the customer Will use the 
phone service; 

[0052] Whether the phone is primarily for business or 
personal use; 

[0053] Where the customer travels and the percentage of 
their total time they spend in these areas; and 

[0054] The maximum amount per month the customer 
can spend on the service. 

[0055] In step S132, information about the customer’s val 
ues (180) is obtained and assessed. In the example shoWn, the 
values the customer places on cost, quality (in terms of num 
ber of calls that get dropped), and coverage (in terms of hoW 
often the service is available) get assessed. In order to make a 
meaningful comparison betWeen the intangible values of 
“quality” and “coverage” With the tangible value of “cost”, 
the customer is preferably asked to provide information 
designed to assess their Willingness to pay to get increased 
coverage. The folloWing are examples of questions that may 
be asked of the customer: 

[0056] With all service providers, occasionally calls are 
“dropped” and you have to re-dial to connect With the other 
party. To measure hoW important continuous service is to you, 
consider plans A and B. Under Plan A, an estimated 2 out of 
10 calls you Will make each day Will be dropped. Under Plan 
B, an estimated 1 out of 10 calls Will be dropped. Estimate 
hoW much, if any, more per month you Would be Willing to 
pay for Plan B; and 
[0057] (2) The areas in Which your cell phone Will Work 
Will vary by provider. To measure hoW, important coverage is 
to you, consider plans A and B. Plan A Will provide you With 
coverage on an estimated 8 out of 10 calls you Want to make 
each day. Plan B Will provide you With coverage on an esti 
mated 9 out of 10 calls. Estimate hoW much, if any, more per 
month you Would be Willing to spend for Plan B. 
[0058] Although, in the example shoWn, the customer is 
queried to obtain information about the customer’s values, it 
should be appreciated that customer values could also be 
obtained by other means, such as analyZing already existing 
data (e.g., already existing data on the customer’s prior pur 
chases). 
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[0059] In step S134, the customer’s beliefs are assessed and 
Information About Products in Use 240 is presented to the 
customer. The buy component presents the Information 
About Products in Use 240 that is relevant to the individual 
customer, based on the information gathered at step S130. 
Information About Products in Use 240 is data regarding the 
alternatives that the customer is evaluating. For the cellular 
example shoWn in FIG. 3, this preferably includes: 

[0060] (1) The coverage (availability of service) and 
quality (% of calls dropped) for various types of service; 

[0061] (2) The typical usage pattern for customers, 
depending on business or personal use (e.g., percentage 
of total calls made at peak time, percentage of total calls 
that are long-di stance, and percentage of total calls made 
out of the local area); and 

[0062] (3) The costs of services (e.g., monthly fee, long 
distance fee, roaming fees, peak-time surcharges, etc.). 

[0063] The customer can accept the information presented 
at step S134, or modify it With an override as a representation 
of their beliefs about the product and the customer’s oWn use 
of it. HoWever, the customer is preferably not alloWed to 
modify the coverage, quality, or cost data, as that information 
does not depend on personal situations, but only on the plan 
selected. In the sample screen shoWn in step S134, the cus 
tomer is presented With item (2) above, i.e., estimated usage 
pattern (percentage of total calls made at peak time, percent 
age of total calls that are long-distance, and percentage of 
total calls made out of the local area). 
[0064] At step S136, the buy component 130 presents the 
customer With a quantitative measure and graphical represen 
tations of the customer value proposition 170 for each cellular 
service alternative. For each cellular service alternative, the 
folloWing is preferably presented: 

[0065] (1) Total monthly out-of-pocket costs; 
[0066] (2) Estimated number of calls that Will be 
dropped based on the customer’s usage pattern; 

[0067] (3) Estimated percentage of time the customer 
Will have coverage available, based on the customer’s 
usage and travel patterns; 

[0068] (4) Total cost, including the out-of-pocket costs, 
and the intangible costs (based on the customer’s Will 
ingness to pay) of having no coverage and experiencing 
dropped calls; 

[0069] (5) Graphics, preferably including standard deci 
sion analysis outputs, such as a “components of value” 
chart, a tornado chart and a risk pro?le. 

[0070] FIG. 3B shoWs a sample table 300 for presenting the 
information in item (4) above. The sample table 300 shoWn in 
FIG. 3B shoWs, for both analog and digital service: (1) total 
out-of-pocket costs; (2) estimated number of calls that Will be 
dropped per month; (3) the estimated coverage, expressed as 
a percentage; and (4) the total of the tangible and intangible 
costs. As discussed above, a monetary value is assigned to the 
intangible costs (coverage and dropped calls) based on the 
customer’s responses to the questions posed in step S132 
(FIG. 3A). 
[0071] FIG. 3C shoWs a sample “components of value” 
chart 310 preferably created at step S136 of FIG. 3A. The 
chart 310 shoWs, for both analog and digital service, a break 
doWn of the total out-of-pocket cost per month. The break 
doWn shoWn in FIG. 3C includes service fees, charges for 
additional minutes, long distance charges, and roaming 
charges. The chart also shoWs, in graphical form, the total 
out-of pocket cost for both analog and digital service. 
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[0072] FIG. 3D shoWs a tornado diagram 320, preferably 
created at step S136 of FIG. 3A. The tornado diagram 320 
shoWs that the percent time spent calling inside the netWork 
and the total minutes used are the tWo greatest factors driving 
the total monthly cost. The diagram displays a bar for each 
variable used to calculate the total monthly cost. The vari 
ables used to calculate the monthly cost in the example shoWn 
are “Percent in NetWork” (time spent calling inside the net 
Work), ‘Total Minutes Used”, “Percent Long Distance” (time 
spent calling long distance), “Weekday Minutes Used”, and 
“Percent Peak Time” (time spent calling during peak times). 
[0073] The bars shoW hoW total monthly cost varies over a 
range of values of the variable. The range that is used is 
derived from probabilistic information that the user inputs or 
is obtained by the system connecting to a data source. The 
ends of the range usually represent the 10th and 90th percen 
tiles of a probability distribution. As an example, the total 
monthly cost is $130, When the “Percent in NetWork” (time 
spent calling inside the netWork) is loW, but $340 When the 
“Percent in NetWork” is at its highest value. The bars are 
ordered based on the impact of the range for a variable on the 
total monthly cost, With the variable With the most impact on 
the top and the variable With the least impact on the bottom. 
For a variable that has no bars, the total monthly cost does not 
vary over the range of inputs for that variable. 

[0074] FIG. 3E shoWs a risk pro?le graph 330, preferably 
created at step S136 of FIG. 3A. The risk pro?le graph 320 
shoWs the probability distribution that represents the system’s 
prediction of Total Cost Per Month based on the user inputs. 
The predicted Total Cost per Month ranges betWeen $60 and 
$485 in the example shoWn. The vertical axis shoWs the 
cumulative probability, or description of the likelihood of the 
cost being less than or equal to any point betWeen $60 and 
$485. 
[0075] Based on the information presented to the customer 
at step S136, the customer selects among the various altema 
tives. In the cellular service example shoWn in FIGS. 3A-3E, 
analog service provides the best overall value proposition to 
the customer. Thus, the customer Would select analog service. 

[0076] The buy component 130 preferably continues to 
monitor the customer to determine if the product or service 
chosen continues to be the best product or service for maxi 
miZing customer value. This is shoWn as step S138 in FIG. 
3A. In the example shoWn in FIG. 3A, the buy component 130 
Will contact the customer When a better service becomes 
available. The buy component 130 Will preferably also con 
tact the customer periodically (e.g., every six months) to 
obtain updated information from the customer about their 
cellular phone usage pattern, in order to determine if the 
selected service continues to provide the customer With the 
greatest value. 
[0077] Prior systems for self-service buying applications 
have black-box recommendation engines that either focus on 
the product attributes and features that buyers desire or are not 
limited to a buyer’s input. In contrast, the buy component 130 
of the present invention interacts With users in terms of their 
values and needs. The buy component 130 provides users 
With the information they need to understand hoW their values 
and needs in?uence the choice recommended by the buy 
component 130. The buy component 130 alloWs users to 
evaluate custom alternatives around such criteria as pricing, 
packaging, promotion, quantities, shipment method, Warran 
ties, service levels, and guaranteed availability. 










