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SYSTEM AND METHOD FOR INCREASING THE
EFFECTIVENESS OF CUSTOMER CONTACT
STRATEGIES

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. applica-
tion Ser. No. 10/401,935, filed Mar. 27, 2003, which is a
continuation of, and claims priority to, U.S. application Ser.
No. 09/398,921, filed Sep. 16, 1999, now U.S. Pat. No.
6,567,786, issued May 20, 2003.

FIELD OF THE INVENTION

[0002] The present invention relates generally to a mar-
keting system and method, and in particular, to a system and
method for increasing the effectiveness of customer contact
strategies.

BACKGROUND OF THE INVENTION

[0003] Direct marketing involves advertising to customers
at a location other than the point of sale. Catalogs, first-class
mail, telemarketing, and e-mail are some examples of direct
marketing techniques that are currently utilized to promote
the sale of goods or services.

[0004] Direct marketers today face challenges that are far
different than those with which the industry contended
during its explosive growth over the last twenty years.
Among the problems of particular interest:

[0005] The percentage of households purchasing
through the mail has been essentially flat since 1993.

[0006] The consumer base is becoming increasingly
diverse and individualistic.

[0007] The average number of promotions received per
household continues to climb.

[0008] The costs of advertising (and in particular, paper,
postage and ink) has been steadily increasing and
shows no sign of leveling off.

[0009] Consumers increasingly demand services such
as the ability to place phone orders and expedited
delivery as standard.

[0010] Increasingly, retail companies are adding direct
marketing to their mix of marketing techniques. In addition,
with the explosion of the internet and e-commerce, consum-
ers are presented with increasingly attractive alternatives to
mail for the direct purchase of goods and services in their
homes.

[0011] Inresponse to these changes, direct marketers have
responded in a variety of ways. Many direct marketers have
improved their targeting of recipients of direct marketing
through automation. For example, automation has been
achieved by programming computers to perform sophisti-
cated statistical analysis and modeling, develop marketing
databases, increase the sophistication of their predictive
models, or enhance their current processes with leading edge
marketing tools such as data mining. While these efforts
have helped reduce the negative impact of the changing
marketing atmosphere, the industry has not been able to
improve the average response rate to direct marketing.
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[0012] A commonly-used marketing technique is called
the RFM (Recency, Frequency and Monetary Value) tech-
nique. PCT International Application No. PCTIUS908/
22613, published as International Publication No. WO
99/22328 (incorporated fully herein by reference) discloses
a computer-implemented targeted marketing system which
evaluates many factors, including the RFM factors, to deter-
mine a customer list to be used for sending marketing
materials in connection with a single proposed promotion
event. The RFM technique is based on the theory that the
customers that are most likely to respond to a proposed
direct marketing event (e.g., a mailing of an offer) are those
that have most recently been customers (Recency), and that
have frequently been repeat customers (Frequency), and that
have purchased significant dollar amounts (Monetary
Value). Existing customers are scored based on their char-
acteristics related to each of these three criteria, and a
customer with a high RFM score is considered a good target
for the proposed marketing event under analysis. Based on
the RFM scores, a specialized customer list is generated for
a single proposed marketing event.

[0013] FIG. 1 portrays a “promotion flag” table which is
used herein to explain the prior art RFM method of deter-
mining if a customer should receive a particular promotion
“p.” RFM marketing techniques are a form of “natural
selection.” All customers (depicted in numerical order by
customer number in FIG. 1 along the vertical axis as C0, C1,
..., Cn) are sorted and ordered in a known manner from
highest to lowest RFM score for a single promotion, and
then a threshold line is drawn at a predetermined point based
on expected sales and profitability. All customers on or
above the threshold line are included in the current promo-
tion, and all those below the line are excluded. In the
promotion flag table of FIG. 1, a “1” indicates that a
customer has scored at or above the threshold (i.e., that the
customer is a “go” for inclusion in the promotion) and a “0”
indicates that the customer scored below the threshold (i.e.,
that the customer is a “no-go” for inclusion in the promo-
tion). Thus, high RFM customers are selected to become
repeat targets while the lower RFM customers are targeted
less or not at all.

[0014] Though the RFM technique achieves adequate
results, since the focus is on only a single proposed mar-
keting campaign at a time, a marketer ends up saturating its
best customers with promotions, often sending out a subse-
quent and possibly redundant promotion before the previous
promotion has been allowed to generate it’s maximum
return-on-investment (ROI). Further, low RFM customers,
which may represent a major growth opportunity for the
marketer, receive little or no attention.

[0015] The Applicant recognizes the desirability of a mar-
keting method and system which analyzes customer prefer-
ences, needs, and historical tendencies, which looks at an
entire promotional plan comprising a set of at least two
proposed promotion events and takes into account the effects
of'a current promotion event on promotion events generated
before, simultaneous with, and after the current promotion
event.

SUMMARY OF THE INVENTION

[0016] The present invention takes a more global approach
to marketing and focuses on the customer rather than any
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one particular promotion event, and factors in the effect on
each other of promotion events to be implemented and
already implemented. The present invention improves upon
prior art marketing methods by analyzing customers based
upon historical criteria; analyzing a promotional plan (a
group of promotion events implemented or to be imple-
mented over a particular time period) to determine the effect
of'each promotion event on the other promotion events in the
promotional plan; and, based on this analysis, determining
the optimal promotion stream (a specific subset of the
promotional plan to be sent to customers or a group of
similar customers) so as to maximize the ROI of the pro-
motional plan as a whole.

[0017] According to the present invention, rather than
focusing on an individual promotion event and determining
which customers, based on historical data, meet a certain
ROI criteria and excluding those who do not meet the
criteria, the present invention focuses on a particular cus-
tomer or customer group (called a class), and their ROI
value with respect to an entire set of promotion events
proposed to be implemental over a period of time. An
analysis is also made of the impact of saturation and the
“cannibalization” effect saturation may have on promotion
events occurring before or after a particular promotion start
date, or even occurring at the same time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a promotion flag table illustration a prior
art approach to targeted marketing;

[0019] FIG. 2 is a block diagram of a computer environ-
ment in which the process of the present invention may be
executed.

[0020] FIG. 3 is a promotion flag table illustrating the
general approach of the present invention;

[0021] FIG. 4 is a flow chart illustrating the fundamental
steps of the present invention;

[0022] FIG. 5 is a risk/return curve illustrating the budget
allocation step of the present invention;

[0023] FIG. 6 is a graph illustrating the effect of canni-
balization on multiple promotions;

[0024] FIG. 7 is a cannibalization matrix illustrating the
cannibalization effect for the time component;

[0025] FIG. 8 is a graph illustrating how a cannibalization
value is calculated;

[0026] FIG. 9 is a cannibalization matrix illustrating the
cannibalization effect for the merchandise component;

[0027] FIG. 10 is a cannibalization matrix illustrating the
cannibalization effect for the promotion-type component;

[0028] FIG. 11 is a cannibalization matrix illustrating the
overall cannibalization effect for the components of FIGS. 7,
9, and 10; and

[0029] FIG. 12 is a flow chart illustrating the optimization
process of the present invention.
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DEFINITIONS

[0030] In this specification the following terms have the
following meaning:

[0031] Promotion Event—a single promotion, for
example, a specific mailing, catalog, or telemarketing cam-
paign, focused on promoting particular products or services.

[0032] Promotional Plan—a specific set of at least two
promotion events to be implemented at specific times over
a period of time, e.g., monthly promotions to be mailed on
the 5th day of each month for a 12 month period or ten
promotion events to be implemented on the same day.
Generally a Promotional Plan will cover a relatively long
period such as one year.

[0033] Planning Period—a specific time period over
which the predictive models of the present invention are
applied. A planning period may cover an entire promotional
plan or only a fraction thereof (e.g. a planning period may
cover 60 days of a promotional plan spanning one year).

[0034] Promotion Stream—a specific subset of a promo-
tion plan generally associated with a customer or customer
class.

[0035] Promotion Stream Expense—the total advertising
cost associated with all promotion events in a promotion
stream. Promotion stream expense is used to enforce the
overall promotion budget and customer class budgets.

[0036] Promotion Stream Reward—the expected market-
ing income that results from implementing the promotion
stream. Promotion stream reward is used to measure the
financial benefit of a promotion stream. The promotion
stream reward is determined by taking the gross promotion
revenues of the promotion stream and subtracting the cost of
the promotion events included in the promotion stream and
the cannibalization factor (described below) of the promo-
tion events included in the promotion stream.

[0037] Cannibalization—the expected impact (expressed
in percentage) on the promotion stream reward of one
promotion event due to the implementation of another
promotion event.

[0038] Asset Class—a group of customers having identi-
cal or nearly identical financial characteristics that indicate
identical or nearly identical ROI potential.

[0039] Micro Class—a class of customers within an asset
class who have similar purchase patterns and/or demograph-
ics. Asset classes focus on financial characteristics; micro
classes focus on behavioral characteristics.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0040] FIG. 2 illustrates a computer environment 20 in
which the process of the present invention may be executed.
The system 20 includes a central processor unit (CPU) 24,
memory 26 and user interface 22. The CPU 24 may com-
prise one or more data processors configured in a PC, work
station, main frame, network or other conventional appara-
tus. The user interface 22 may comprise traditional equip-
ment such as a monitor and printer for displaying informa-
tion for the user and keyboard and mouse for inputting
information, as well as other peripherals such as scanner,
voice recognition systems and touch screens. The system 20
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can be configured to accommodate a traditional user inter-
face and it is anticipated to be compatible with future
interfaces as well. The system can further be configured as
a network of computers in a known manner.

[0041] Memory 26 is operatively connected to CPU 24.
Memory 26 contains a program or series of programs to
instruct the system 20 to perform the process of the present
invention as described below. Memory 26 may be any
known memory medium such as RAM or PROM. The
program may be integral to the system of the present
invention or a discreet aspect of the present invention. The
program may be adapted to function on known operating
platforms and is anticipated to be compatible with emerging
operating platforms as well. The program may be stored in
any computer-readable medium such as a disk, tape, CD
ROM, RAM or PROM.

[0042] FIG. 3 illustrates the general approach of the
present invention, referred to herein as “horizontal market-
ing.” In contrast to the vertical technique of the prior art
illustrated in FIG. 1, the method of the present invention
selects which promotions to send to a particular customer or
customer segment by simultaneously considering all pro-
motion events in a promotion plan or planning period as well
as prior promotion events on an across-time (i.e. horizontal)
basis as shown in FIG. 3. In FIG. 3, as in FIG. 1, individual
customers or customer segments C0, C1, C2, C3 ... Cn are
listed along the vertical axis. However, along the horizontal
axis, in addition to the currently proposed promotion p, prior
promotions (p-1, p-2, p-3, . . . p-n) and the proposed
promotion plan or planning period comprising promotions
p+1, p+2, p+3, p+4, . . . p+n) are listed. As indicated by the
arrow 30, the decision to include or exclude a particular
customer or customer segment from a particular promotion
event considers all promotion events in a promotion plan or
planning period and past promotion events already sent to
customers. In FIG. 3, a “1” still indicates a “go” for inclusion
in the promotion and a “0” indicates a “no-go.” But accord-
ing to the present invention, the go/no-go decision is based
on the additional information regarding cannibalization due
to prior and future promotion events.

[0043] FIG. 4 illustrates the fundamental steps used by a
typical firm (“Firm”) using the present invention. Each of
the steps provide input to the mathematical optimization and
promotion-stream selection process described in more detail
below.

[0044] At block A, information about all of the Firm’s
customers, current or prospective, is gathered. This infor-
mation can be compiled from any standard source including,
for example, an existing marketing database containing data
regarding active customers of the Firm, newly gathered
information regarding prospects separately gathered and
stored in a “new prospects” database by the Firm, number of
planning periods, number of micro classes to consider
number of “starter sets” (described below) for use during
optimization, marketing data purchased from a marketing
research company, or any combination of these sources.
Also gathered in block A is business information related to
the Firm, including information on past and planned pro-
motions, the overall promotional budget of the Firm, and
information concerning the duration of and promotion
events to be included in the promotional plan(s).

[0045] The customer data compiled in block A primarily
comprises behavioral data (e.g., purchasing history,
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returned-items history, payment history), promotion history,
and demographic data. It may also include data produced or
derived in a known manner from the customer data. For
example, “time as customer” can be derived by calculating
the number of months since a first purchase was made by a
particular customer.

[0046] At block B, the information compiled in block A is
manipulated to group the customers into segments or clus-
ters called asset classes. The objective of step B is to identify
and group customers that have identical or nearly identical
“investment profiles.” Investment profiles are simply finan-
cial profiles of the customers which identify the financial
value or potential financial value that the customers have to
the Firm. For example, the Firm may choose to actively
pursue customers that have a short history with the Firm and
that have been unprofitable during their tenure as customers
but whose demographics indicate that they will move into a
more profitable asset class over time (e.g., a newly graduated
professional who should realize a significant increase in
spendable income within one year). Grouping customers
into similar or identical asset classes typically assures that
those in the same asset class will display an approximately
identical ROI for any particular promotion, thereby simpli-
fying the next step of assigning budget limits (minimum and
maximum) to each asset class. Techniques and methods for
manipulating data into groups are well known and will not
be further discussed herein.

[0047] In step C, an analysis is made, considering the
overall promotional budget of the Firm, to determine how
best to spend the promotional budget so as to maximize the
ROIL. This step, called “Budget Allocation,” looks beyond
the single-promotion viewpoint taken by prior art methods.
Instead, the budget is considered over a period of time and
risk/return curves for each asset class (see FIG. 5) are
established and analyzed in a known manner. The risk/return
curves describe the diminishing returns of total promotion
costs and are created for each asset class defined in step B
as shown in FIG. 5. The horizontal axis represents “risk,”
defined as the total amount of advertising spent during a time
period, e.g., 1 year. The vertical axis represents “return,”
defined as the total amount of net revenue (gross revenue
minus returns minus bad debt minus canceled orders)
received for the corresponding total advertising dollars
spent. Techniques and methods for analyzing data in the
manner described above are well known and will not be
further discussed herein.

[0048] The overall promotion budget for a predetermined
planning period is spread across all asset classes for the
entire planning period using a non-linear program program-
ming formulation of the budget allocation process (“NLP
Budgeting”). Given the risk/return curves and how custom-
ers historically migrate between asset classes according to
the level of advertising dollars invested, the Firm must
specify, in the information gathering process (step A), the
length of the planning period, the number of future planning
periods to consider, and loose bounds representing the
absolute minimum and maximum to spend on each asset
class during each future planning period. With existing
methods, the NLP Budgeting can be solved to produce a set
of optimal budgets for each asset class for each future
planning period.

[0049] NLP Budgeting generally is non-linear since maxi-
mizing the total return over multiple planning periods
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requires multiplication of two decision variables, namely,
(1) how much to spend per customer in each asset class for
a planning period, and (2) the size of each asset class during
that planning period. Also, the overall horizontal marketing
process only uses the current planning period budgets, but
by looking forward in time, NLP Budgeting can make the
optimal budget allocation decision for the current planning
period. Further, should the Firm specify just one (1) plan-
ning period, the NLP Budgeting problem becomes linear
(since the only decision variable is how much of the budget
to allocate to each asset class).

[0050] The Firm can use NLP Budgeting with a variety of
settings (different overall budgets, different number of plan-
ning periods, different customer migration rules, etc.) to
perform “what if” scenarios to determine the best way to
allocate the overall planning budget over the current plan-
ning period and not just for a single promotion event. This
step allows the Firm to determine how best to spend their
money to achieve their long-term goals.

[0051] The above-described steps A through C are all
devoted to determining what is the best budget allocation for
each asset class. Step D, called “promotional revenue scor-
ing,” shifts the focus to the individual customer level.
Promotional revenue scoring builds upon conventional mul-
tiple regression or logistic regression models to determine
the expected revenue for a particular promotion for each
individual customer. This differs from the prior art methods
which simply “rank” the customers to determine who to
include in a particular promotion. With the firm’s expertise
in understanding the actual demand/revenue that the pro-
motions produce, according to the present invention the
typical ranking models are scaled to represent revenue in
dollars so that individual customer promotional revenue
scores can be compared to each other in a meaningful and
understandable way. For example, if first promotion is
ranked a “9” with respect to a particular customer and a
second promotion is ranked a “8” with respect to the same
customer, the only information of value that can be gleaned
from this ranking is that the first promotion has a higher
ranking than the second. According to the present invention,
however, each promotion is assigned a revenue score with
respect to each customer, so that for example, the first
promotion might be given a revenue score of $100 and the
second promotion may be given a revenue score of $5.00. As
with the other computation steps used in the present inven-
tion, the technique and methods for performing the compu-
tational steps of the present invention are well known.

[0052] For each customer promotion score, the present
invention looks backwards in time using promotional his-
tory data to determine which promotions a customer being
scored has recently received. This data is available since it
was gathered as part of the information gathering block, step
A. Considering prior promotion received, and the cannibal-
ization matrix (describe below), promotional revenue scores
are adjusted (typically downward) by applying the canni-
balization score. This enables the effect of past promotions
to be considered, and the optimization step, described below,
allows consideration of the effect of future promotions on a
current promotion being considered. The promotional rev-
enue scores are used by applying the optimization models
(discussed below) over a period of time to cover an entire
promotional planning period and identifying the best pro-
motional selections from within the promotional plan for
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each customer, while also factoring in that all customers
within a particular asset class are competing for limited
budget dollars.

[0053] At step E, an analysis of the interaction between
promotions, called “Cannibalization Analysis,” is per-
formed. This involves determining the effectiveness of a
particular promotion taking into consideration the timing
and substance of the other promotions, both past and future
(proposed). The use of the results obtained in Step E, in
particular, results in superior results over prior art methods
which focus on a single promotion at a time. Cannibalization
refers to a portion of a first promotion’s sales that are
consumed or “cannibalized” by a subsequent promotion
mailed while the first promotion is still generating sales.
Conversely, a portion of the subsequent promotion’s sales is
consumed/cannibalized by the first promotion. Cannibaliza-
tion can occur when two similar campaigns are sent to a
customer within a short period of time. The two promotions
interact to lessen the market impact of one or both promo-
tions. FIG. 6 illustrates the effect of cannibalization on a first
promotion (Promotion 1) due to the subsequent implemen-
tation of two additional promotions (Promotions 2 and 3).
Promotions 2 and 3 saturate the customer with promotional
activity because they overlap (in the shaded area 60) the
effective life of Promotion 1.

[0054] Tt is generally preferable to minimize cannibaliza-
tion within a promotion stream to maximize its ROI. Appli-
cant has identified at least three components that signifi-
cantly affect cannibalization: (1) a merchandising
component (e.g., the type of goods); (2) a promotion-type
component (e.g., promotions having incentives such as the
inclusion of shipping costs as part of the promotions); and
(3) a time-component (e.g., the time-period between pro-
motions). The amount of cannibalization increases when
similar promotions with similar merchandise are situated
fairly close together in time. The more time between the
promotions, the less the saturation effect. Dissimilar promo-
tions with unlike merchandise will have a very small can-
nibalization effect regardless of the time period.

[0055] In accordance with the present invention, values
indicating the interaction between the three components are
compiled into a “cannibalization matrix” whose rows and
columns represent promotions, and each entry is interpreted
as the row promotion impact as a percentage drop in the
column promotion “revenue” score. For each component, a
cannibalization matrix is generated, and then the compo-
nent-level matrices are combined to form the overall can-
nibalization matrix.

[0056] FIG. 7 illustrates a component-level cannibaliza-
tion matrix which maps the cannibalization effect of one
cannibalization components, promotions timing. Both hori-
zontal and vertical axes have designations for past promo-
tions (p-n, . . ., p=-3, p-2, p-1), the current promotion p0,
and future promotions which comprise the promotional plan
(p+1, p+2, p+3, p+4, . . ., p+n). The numbers in the boxes
defined by the matrix indicate the percentage cannibalization
effect that one promotion will have on another if time is the
only consideration. For example, it can be seen that 40% of
current promotion p0 will be cannibalized by promotion
p+1, and that 50% of promotion p+1 will be cannibalized by
current promotion p.

[0057] FIG. 8is a graph illustrating an example of how the
cannibalization value can be calculated for promotions p0
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and p+1. Assume that sales begin at time “a” and end at time
“c” for promotion p0, and that sales begin at time “b” and
end at time “d” for promotion p+1. The cannibalization
based on overlapping time periods can be determined by
dividing the sales attributed to the simultaneous period (the
time between time “b” and time “c”—which is the same for
both promotion p0 and promotion p+1) by the sales attrib-
uted to the entire time period for the promotion (the time
between time “a” and time “c” for promotion p0, and the
time between time “b” and “c” for promotion p+1), and then
multiplying the result by 100% Thus, if we assume that sales
for the simultaneous period between time “b” and time “c”
for promotion p0 is $800,000 and the total sales for promo-
tion p0 (sales over the time period “a” to “c”) is $2,000,000,
the cannibalization time-component factor for p0 with
respect to p+1 is ($800,000+$2,000,000)(100%)=40%. This
number is inserted into the cannibalization matrix for pro-
motion timing (FIG. 7) at one location corresponding to
pO(horizontal axis)p+1(vertical axis). For promotion p+1
with respect to promotion p0, if it is assumed that the total
sales for promotion p+1 (sales over the time period “b” to
“d”) is $1,600,000, the cannibalization time-component
factor for p+1 with respect to p0 is ($800,000+$1,600,
000)(100%)=50%. This process is carried out for all pro-
motions in the matrix to fully populate the matrix.

[0058] Additional component-level cannibalization matri-
ces are created for other components, such as the promotion
type or the merchandise type. For example, FIG. 9 is a
component-level cannibalization matrix for the merchan-
dise-type component showing the similarities with respect to
merchandise being offered for the same promotion events
illustrated with respect to FIG. 7. Based on known tech-
niques, an analysis is made of the merchandise being pro-
moted during each promotion event to determine similarities
and differences between the merchandise being offered and
values are constructed which describe the similarities of the
merchandise offered in the two promotion events. As an
example, assume that the promotion plan involves the mail-
ing of several different catalogs over a period of time, the
catalog for promotion p is determined to contain offering of
30% apparel, 40% hardware, and 30% domestics, and the
catalog for promotion p+1 is determined to contain offerings
of 20% apparel, 80% hardware, and 0% domestics. Com-
mon distance formulas (e.g., the Pythagorean Theorem) and
common scaling techniques can be used to determine the
similarity between the two catalogs. One simple technique is
sum the overlap of the catalogs by comparing each of the
values for the characteristics (e.g., 30 vs. 20 for apparel; 40
vs. 80 for hardware; and 30 vs. 0 for domestics), take the
lowest value of each comparison (e.g., 20 for apparel, 40 for
hardware, and O for domestics) and add these number
together (204+40+0=60% similarity). Similarity values for
each combination are determined and input to the merchan-
dise-type cannibalization matrix shown in FIG. 9.

[0059] FIG. 10 is a component-level cannibalization
matrix for the promotion-type component. There are a wide
variety of factors which can be compared to determine the
similarities between types of promotions. For example,
catalog having 200 pages would be expected to have a
different impact than a 160 page catalog. If it is assumed that
promotion p0 is a 200 page catalog and promotion p+1 is a
160 page catalog, using the formula (1—(D/M)(100), where
D is the difference in then number of pages between the two
catalogs (200-160=40) and M is the maximum page count
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of the larger of the two catalogs (200), a cannibalization
factor of 80% is determined. Using similar calculations
comparing the page count of all of the promotions p-3
through p+4, the matrix of FIG. 10 can be fully populated.

[0060] As many component-level matrices as desired can
be prepared to compare any parameters and derived vari-
ables representing the comparison, and then the results of all
of the component-level matrices are combined and com-
pared in a known manner (e.g., using empirical experience
or predictive modeling such as regression) to come up with
an overall cannibalization matrix for a promotion plan. For
example, the derived values from the matrices of FIGS. 7,9,
and 10 can be combined into an overall cannibalization
matrix, illustrated in FIG. 11, using the following formula:
(Mwc*M)+(Pwc*P)*Tsc*P, where Mwec is a merchandise-
type weighting coefficient, M is the merchandise-type can-
nibalization value, Pwc is a promotion-type weighting coef-
ficient, P is the promotion-type cannibalization value, Tsc is
a scaling coefficient, and T is the promotion-timing canni-
balization value. The weighting coefficients Mwc and Pwc
are coefficients derived form the knowledge-base of the
Firm and gathered during in block A of FIG. 2 during
information gathering (step A). Use of the scaling coeflicient
Tsc to assure that the results are not too large or two small
is well-known.

[0061] Assuming Mwc to be 0.75, Pwc to be 0.25, Tsc to
be 0.05, and plugging in the derived cannibalization values
for promotion PO and P+1, for (P, P+1) the cannibalization
value is 1.15% and the cannibalization value for (P+1, P0)
is 1.62%. Each of the matrix positions for FIGS. 7, 9, and 10
are plugged into the equation in the same manner to derive
the overall cannibalization matrix shown in FIG. 11.

[0062] To validate the combination (or facilitate a predic-
tive model) of the component-level matrices, an “observed”
cannibalization matrix can also be constructed in the fol-
lowing manner. Each p0 and p+1 entry of the “observed”
cannibalization matrix represents the observed maximum
possible fraction of sales lost from promotion p0 because
promotion p+1 was mailed also based upon the customers in
the database who received both promotions p and p+1 and
purchased product from p+1 which was available in p0. We
will also provide an algebraic formula representing this
definition. Consider the promotion pair (I, J), where I is
promotion p0 and J is promotion p+1. Let S be the set of
people who received both promotion I and promotion J. Let
I(S) be the total sales from promotion I generated by
customers in the set S. Similarly, let J(S) be the total sales
from promotion J generated by customers in the set S. Let
A(J) be the sum of sales of customers in set S of product
from promotion J for which the product was also available
from promotion 1. Using these parameters, the “observed”
cannibalization entry becomes A(I/[I(S)+A(J)], because
1(S)+A(J) represents the maximum sales that I would have
had to customers in the set S had promotion J not been
mailed. The following equation validates this: {I(S)+A(J)}-
{AQIS)+ADHIS)+AD}=I(S). Note that this
“observed” matrix now captures all the relative pairwise
cannibalization effects amongst all promotions in the pro-
motion plan. Furthermore, this “observed” matrix represents
the maximum impact and, hence, needs to be scaled back to
represent the reality that not all the sales from J can be
attributed back to I. This can be accomplished conducting a
multiple mail test to measure the actual cannibalization
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effect of J on I by mailing a control group just I and a test
group both I and J. With the results of this test, the entire
“observed” cannibalization matrix can be scaled back to
have more realistic values. The resulting scaled-back
observed cannibalization matrix can be used to validate on
empirically combined cannibalization matrix or to facilitate
a predictive modeling technique as the dependent variable.

[0063] Cannibalization can either have a positive or nega-
tive effect. The negative effect of cannibalization is mini-
mized by evaluating a total promotional strategy over an
extended period of time, giving the firm an understanding of
the incremental gains or losses due to multi-promotions, and
then making marketing decisions accordingly. By quantify-
ing cannibalization in the cannibalization matrix, an overall
marketing strategy, i.e., one that considers, for example, an
entire year of promotion events and the impact of the
promotion events on each other, can be utilized to maximize
the effect of all of the promotions.

[0064] Step F, called Micro Class Grouping, is a further
classification of the asset classes. A micro class is a subset
of'an asset class. The customers of a particular asset class are
grouped, using known computational techniques, based on
similar behavioral characteristics or preferences. The objec-
tive of the Micro Class Grouping step is to group customers
within an asset class by common characteristics so that a
business decision based on these characteristics can be made
and it can be predicted, with some degree of accuracy, that
each member of the group will react in a like manner to the
promotional stream. By further classifying customers in this
manner, the accuracy of predictions regarding the ROI for a
promotion can be further increased. For example, a particu-
lar class of customers may be more prone to purchase based
on offers advertised on the internet. Thus, one micro class
might be customers within an asset class who have pur-
chased based on internet advertising. Another micro class
might be customers within an asset class who have pur-
chased consumer electronics items. During the Micro Class
Grouping step, each customer is analyzed and segmented
according to target criteria defineable by the firm in a known
manner.

[0065] Once the steps A-F have been completed, at step G
a mathematical optimization is performed on the results of
each step and applied to each customer, thereby mapping out
an optimal promotion for each customer or customer class
which is then mapped to each customer according to their
class membership. The order of processing of steps A-F is
not critical; the steps can be implemented in the most
time-efficient manner if desired, using, for example, the well
known concept of parallel processing.

[0066] By considering all of a customer’s reward scores
and the cannibalization matrix, the execution of the optimi-
zation step G allows the selection of a future combination of
mailings that best fits that customer’s characteristics and
budget constraints. The order of selection for these mailings
is not dependant on what is available to send on the next
promotion date (the current state of the art) but rather on
what is available to implement over the next three weeks or
six months or whatever planning period the Firm chooses.
Optimization step G, described in more detail below with
respect to FIG. 12, is simply an application of well known
integer and linear programming techniques, such as branch
and bound, linear relaxation, column generation, and vari-
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able upper bounding with penalties, to select the promotion
streams for each customer against a given promotion plan
and a given planning period. By examining and using data
related to a plurality of promotions over time (i.e., the
promotional plan) use of these well known optimization
techniques results in an optimal promotion stream for each
customer. One such technique, described in a summary
manner below, is illustrated in “Operational Research In
Industry,” edited by T. Ciriani, S. Gliozzi, E. Johnson, and
R. Tadei, pp 259-263, Copyright June 1999 (MacMillan
Business, Houndmills, Basingstoke, Hampshire RG21
6X8S).

[0067] In the first step of the optimization process called
Promotion Stream Generation (PSG), a “starter set” of
candidate promotion streams is determined for each micro
class. The starter sets are small subsets of the total number
of potential promotion combinations. PSG is an integer
programming model where the decision variables represent
the mail or no mail decision of a promotion stream. Its
objective is to maximize the total promotion revenue of the
stream minus the total promotion cost of the stream minus
the cannibalization of the promotions amongst themselves in
the promotions stream subject to the promotion cost falling
between a lower budget bound and upper budget bound
associated with the asset class that the micro class belongs
to. To build the elements of the starter set, the difference
between the lower and upper budget bounds is divided into
a user-specified number of slices. This user-specified num-
bers is one of the parameters the Firm must set in block A
and its value depends on the computational time available to
solve the total optimization step G. Each slice then has its
own lower and upper budgeting bounds for which an opti-
mal promotion stream can be found. These resulting solu-
tions from each slice form the starter set. Note that PSG can
be solved independently for each micro class. This allows
for parallelization of the PSG portion of the optimization
step according to micro class.

[0068] The next step, Promotion Stream Selection (PSS),
is to consider the entire set of starter sets for each micro class
and to select the best promotion stream for each micro class
from its set of starter sets while maximizing the total
marketing income (Revenue—promotion cost—cannibal-
ization). If the only concern in the optimization step were to
maximize marketing income with respect to micro classes,
then PSS would not have to be solved the best promotion
stream of each starter set could be used as the promotion
stream for the customers in the corresponding micro class.
However, there are very important constraints that “tie” all
the micro classes together. They include: total promotion
budget, which adds up the promotion costs of all promotions
sent; individual promotion budgets, which reflect the fore-
casted lower and upper bounds on the number of each
promotion to be mailed; asset class budget bounds, which
were set in the budget allocation step; and the mailing to
each micro segment exactly one promotion stream, which
ensures that PSS provides a meaningful answer. Further-
more, it is necessary that PSG and PSS together provide a
feasible answer. An infeasible solution results in information
which is useless for the Firm. Since PSG represents the
column generation portion of the delayed column generation
approach, PSS represents the corresponding master prob-
lem, and no facility is incorporated for adding a new
candidate stream, variable upper bounding is added with
penalty costs in the objective to ensure that a feasible, i.e.
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meaningful and useful, solution for PSS is achieved. This
allows for the final solution to possibly violate all the
constraints mentioned above except for the last constraint,
i.e., that each micro segment receives exactly one promotion
stream. This is an acceptable solution for the Firm. Further-
more, since with the variable upper bounding solution, the
constraint violations can be calculated and provide feedback
on where the Firm’s constraints were unreasonable, i.e.,
infeasible.

[0069] PSS is a linear programming problem where the
decision variables represent values between (and including)
0 and 1. Typically, the resulting answer to PSS states that a
micro segment will receive one (1) of the promotion streams
in its corresponding starter set and none (0) of the others;
this, makes it easy to assign the resulting promotion stream
to each of the customers in the micro class. However, it is
also possible for two or more of the promotional streams to
be assigned “fractionally” to the micro segment such that
their fractional assignments add up to one (1). For example,
it is possible for promotion stream A to have been assigned
to 0.4 of the microsegment and promotion stream B to have
been assigned to 0.6 of the same microsegment. This can be
interpreted as 40% of the members of this micro segment
must receive stream A and 60% must receive stream B.

[0070] To account for this possibility, a heuristic, Promo-
tion Stream Assignment (PSA), can be applied to the optimal
promotion streams from PSS such that each customer of
each micro segment receives one optimal promotion stream.
This is easy if there is one (1) optimal promotion stream
assigned to the micro class. However, if there are two or
more “fractional” optimal promotion streams, as described
above, then for each customer in the corresponding micro
segment the total marketing income (revenue-cost-cannibal-
ization) is calculated for each “fractional” stream. The
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resulting list of marketing income scores are sorted in
descending order. Each customer is assigned their highest
scoring “fractional” stream unless that particular fractional
stream has already been assigned the appropriate number of
times at which point this customer gets assigned the next
available fractional stream with the next highest score. This
heuristic guarantees that each customer in a micro class with
optimal fractional promotion streams gets assigned one and
only one stream in the optimization step.

[0071] To maximize the optimizing effect of the present
invention, block A is constantly updated with data and the
entire process is rerun on a regular basis so that the most
current information can be used for the modeling.

[0072] While there has been described herein the prin-
ciples of the invention, it is to be understood by those skilled
in the art that this description is made only by way of
example and not as a limitation to the scope of the invention.
Accordingly, it is intended by the appended claims, to cover
all modifications of the invention which fall within the true
spirit and scope of the invention.

We claim:

1. In a computer environment, a method for targeted
marketing of goods or services of an entity to specific
customers via a promotion stream having a plurality of
promotional events, comprising the steps of:

analyzing, using a processor, the effect of cannibalization
of each promotional event, with respect to another
promotional event, on the promotional stream; and

optimizing said promotion stream based on the analyses
of the cannibalization effect.



