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ARCHITECTURE AND METHODS FOR PROMOTION OPTIMIZATION

PRIORITY CLAIM
This application clatms priority under 35 USC 119(e) to a commonly-owned provisional

patent application entitled "ARCHITECTURE AND METHODS FOR PROMOTION
OPTIMIZATION™, Application Number 61/780,630, filed by inveantor David Moran an March
13, 2013 and meorporated by reforence herein.

BACKGROUND OF THE INVENTION
{001 The present mvention relates to promotion oplirnization methods and apparatus
therefor. More particularty, the present mvention relates to computer-impleniented miethods and

compuier-implemented apparatus for optimizing promotions.

{0027 Prometion refers 10 various practices designed to increase sales of a particular product

or services andfor the profit assoctated with such sales, Generally speaking, the public oilen
associates promotion with the sale of consumer goods and services, including consumer
packaged goods (2.g., food, home and personal care), consumer durables {¢.g., consumer
appliances, consumer electronics, automotive feasing), consumer services (e.g., rofail financial
services, health care, insurance, home repair, beauty and personal care), and travel and
hospitality (e.g., hotels, airline flights, and restanranis). Promotion is paricudarly beavily
involved i the sale of consumer packaged goods (e, consumer goods packaged for sale o an
end consumer). However, promotion occors in almost any industry that offers goods or services
to & buyer {whether the buyer is an end consumer or an intermediate entity between the producer
and the ond consumer), .

{00031 The term promotion may refer to, for example, providing discounts (using for
example a physical or electronic coupon or code) designed to, for example, promote the sales
volume of a particolar product or service. One aspect of promotion may also refer to the
bundling of goods or services to oreate a more desirable selling unit such that sales volume may
be tmproved.  Another aspect of promotion may also refer to the merchandising design (with
respect i looks, weight, design, color, ete.y or displaving of 8 particular product with a view to
increasing s sales volume. It includes calls to action or marketing claims used m-store, on
marketing collaterals, or on the package to drive demand. Promotions may be composed of all or
some of the following: price based claims, secondary displays or aisle end-caps in a retail store,

shell signage, temporary packaging, placement in a retatler creularfflyer/coupon book, a colored
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price tag, advertising claims, or other special incentives intended to drive consideration amd
purchase behavior, These examples are meant to be llustrative and not limiting.
[0004] In discussing various embodiments of the present invention, the sale of consumer
packaged goods (heremafter “CPGT) s emploved to facilitate discussion and ease of
understanding. 1t should be kept in mind, however, that the prometion optimization methods and
apparatnses discussed herein may apply o any industry in which promotion has been emploved
0 the past or mav be emiploved i the future.
[000s8] Furiher, prictf disconnt s employed as an example to explan the promotion methods
and apparatuses herein, It should be pnderstood, however, that promotion oplimization may be
gmployed 1o manipalate factors other than price discount in order o infloence the sales volame.
An example of such other factors may inclode the call to action on & display or on the packaging,
the stre of the CPG tem, the manner in which the item 15 displaved or promoted or advertised
either in the store or in media, efC.
[0006]  Generally speaking, # has been ostimated that, on average, 17% of the revenue in the
comsmer packaged goods (CPGY industry is spent w fund varioas ivpes of promotions,
mchuding discounts, designed 1o entice consumers to {ry anddor {o purchase the packaged goods,
Ina typical example, the retatier (such as a grocery storey may offer a discount onling or via a
print cireular to consumers. The promotion may be specifically targeted to an individual
consuer {based on, for example, that consumer’s demographivs or past buying behaviory, The
discount may alternatively be hroadly offered to the general public. Examples of promotions
offered to general public include for example, a privted or electronie redeemable discount (e.g.,
coupon or code} for a specific UPG #tem. Another promotion examnple may inclide, for example,
general advertising of the reduced price of a CPG tem in a particular geographie area. Another
promotion example may include in-store marking down of a particular CPG item only fora
lovalty card pser base,
[O007] In an example, if the consumer redeems the coupon or electronic code, the consumer
is entitled to a redoced price for the CPG Hem. The revenue loss to the retailer due to the
redeemed discount may be reimbursed, wholly or partly, by the manufacturer of the CPG item in
a separaie fransaction.
[000K] Because promotion is expensive {(in terms of, for example, the offort to conduct a

promotion campaign and/or the per-unit revenug loss 0 the retatler/manaefactrer when the
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gonsumer decides 1o take advaniage of the discount), efforts are continually made (0 minimize
promotion cost while maximizing the return on prowotion dollars investment. This effort s
known i the indusiry as promotion oplimization.

F000% For example, a typical promodion optimization method may involve examining the
sales volume of a particodar CPG ttom over time (8., weeks) The sales volume may be
represented by g demand curve s g funclion of twme, for example. A demand curve It {exoess
pvor baseline) or dip (below bascling) for a particular thime period would be examined to
understand why the sales volume for that CPG Hem mereases or decreases during such time
period.

000101 kg | shows an example demand curve 102 tor Brand X cookies over seme period of
time, Two Lifis 110 and 114 and one dip 112 in demand curve 102 are shown in the example of
Fig. 1. 130t 110 shows that the demand for Brand X cockies exceeds the baseline at least during
week 20 By examining the promotion effort that was nndertaken at that time {e.g., in the vicumty
of weeks -4 or week 2) for Brand X cookics, marketers have in the past anempts‘:d to judge the
effectiveness of the promotion offort on the sales volume, I the sales volume 15 deemed to have
been caused by the promaotion effort and delivers certain financial performance metrics, that
pramotion effort is deemed to have been successfl and may be rephicated in the future in an
aitemnpt to increase the sales volume. On the other hand, dip 112 18 examumed in an atlempt {0
understand why the demand falls off during that time (o.g., weeks 3 and 4 n Fig. 1) Ifthe
decrease i demand was die © the promotion in week 2 (alse known as consamer pantry loading
or retatler forward-buying, depending on whether the sales volume shown reflects the sales to
consumers or the sales to retatlors), this decrease m weeks 3 and 4 should be counted agamst the
effectiveness of week 2.

[00011]  One problem with the approach employed i the prior ant has been the fact that the
prior art approach s a backward-fooking approach based on aggregate historical data. In other
words, the prior art approach attempis to asceriam the natore and extent of the relationship
between the promotion and the sales volume by examining aggregate data collected m the past.
The vse of historical data, while having some disadvantages (which are discussed later herein
below), 15 not necessantly a problem. However, when such data s i the form of aggregate data

{such as in simple terms of sales volume of Brand X cookies versus time for a particular store or
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geographic area), it 15 unpossible to extract from such aggregate hisiorieal data all of the other
factors that may more logically explaim a particular Bt or dip in the demand corve.

[00012]  To elaborate, current promotion optimization approaches tend to evaluate sales lifls or
dips as a function of four main faclors: discount depth {e.g., how much was the discount on the
PG ttem), discount duration {e.2., how long did the promotion campaign fast), timing {e.g.,
whether there was any special holidays or event or weather involved), and promotion bype {e.g.,
whether the promotion was & price discount only, whether Brand X cookies were displayvedioot
displayed prominently, whether Brand X cookies were features/not featured in the promotion
literature).

[00013]  However, there may exist other factors that contribute to the sales 1t or dip, and such
factors are often not discoverable by examining, in a backward-looking manner, the historical
aggregate sales volume data for Brand X cookies. This is because there is nof enough
information in the aggregate sales volume data to enable the extraction of information pertaining
to unanticipated or seemingly unrelated events that may have happened during the sales lils and
dips and may have actually contributed to the sales Hils and dips.

{00141 Suppose, for example, that there was a discount promaotion for Rrand X cookies
during the time when B T10 i the demand curve 102 happens. However, during the same time,
there was a breakdowr m the distribution chamn of Brand Y cookies, a competitor’s cookies
brand which many consumers view (© be an equivalent substitate for Brand X cookies. With
Brand Y cookies being i short supply i the store, many consumers bought Brand X instead for
convenicres sake. Aggregate historical sales volume data for Brand X cookies, when examined
alter the fact in isolation by Brand X marketing department thousands of miles away, would not
uncover that fact, As g result, Brand X marketers may make the mistaken assumption that the
costty promotion effor! of Brand X cookies was solely responsible for the sales Iift and should be
continued, despite the fact that 1t was an unrelated event that contributed to most of the it the
sales volume of Brand X cookies,

[O001S]  As another example, suppose, for example, that milk produced by a particolar
unrelated vendor was heavily promaoted in the same grooery store or in g different grocery storg
nearby during the week that Brand X cookies expenenced the sales Tt 110 The milk may have
been highlighted in the weekdy circular, placed in a highly visible location in the store andior a

mitk industry expert may have been present i the store t©© pash buyers o purchase muk, for
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gxample. Many consumers ended up buving milk bocause of this effort whereas some of most of
those consamers who bought during the milk promotion may have watted another week or so
il they fimshed consuming the milk they bonght in the previous weeks, Further, many of
those milk-buving consumers during this pertod also purchased cookies out of an gramed milk-
and-cookics habit, Aggregate historical sales volume data for Brand X cookics would not
uncover that fact unless the person analyzing the historical ageregate sates volume data for
Brand X cookies happened to be prosent in the store during that woek and had the insight to note
that milk was heavily pr(}mmed that week and also the insight that morgased muk buying may
have an influence on the sales volume of Brand X cookies.

[00016]  Software may try to take these unanticipated events info account but mnless overy
SKU (stock keeping nni} in that siore and in stores within commuting distance and alf events,
whether scemingly related or wrelated o the sales of Brand X cookies, are modelad, it 18
impossible to eliminate data noise from the backward-looking analysis based on aggregate
historical sales data.

000171 Even without the presence of wianticipated factors, @ marketing person working for
Brand X may be interested m knowing whether the relatively modest sales Bt 114 comes from
purchases made by regular Brand X cookios buyers or by new buvers betng enticed by some
aspect of the promotion campaign o buy Brand X coolaes for the first ime. I Brand X
marketer can ascertain that maost of the 1 i sales during the promotion period that spans 1t
14 comes from new consumers of Brand X cookies, such marketer may be willing 1o spend
more money on the same type of sales promotion, even to the poit of tolerating a negative RO
{rolurn on investment) on his promotion dollars for this particular type of promotion since the
recruitment of new buvers to a brand i3 deemed more much valuable to the company tn the long
run than the temporary increase in sales to existing Brand X buyers. Agam, aggregate historical
sales volume data for Brand X cookies, when examined o a backward-looking manner, would
not provide such information.

[000181  Furthermore, even if all wirelated and related events and factors can be modeled, the
fact that the gpproach is backward-looking means that there is no way to validate the hypothesis
about the etfect an event has on the sales volume since the event has already oceurred n the past
With respect to the example involving the effect of milk promotion on Brand X cookies sales,

there s 00 way to test the theory short of doplicating the milk shortage problem ggam. Even i
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the mulk shortage problem could be duplicated agrin for testing purposes, oiher conditions have
changed, meluding the fact that most consamers who bought milk during that pertod would not
need to or be in @ posttion 1o buy milk again in a loag time. Some factors, such as weather,
cannol be duplicated, making theory verification challenging,

[00019]  Attompts have been made to employ non-ageregate sales data in promoting products.
For example, some companies may employ a loyalty card program (such as the type commaonly
used in grocery stores or drug stores) to keep track of purchases by individual consumers. I an
individual consumer has been buying sugar-free cercall for example, the manotacturer of @ now
type of whole grain cereal may wish to offer a discount 1o that particular consumer o entice that
consumer 1o iry cut the new whele grain cereal based on the theory that people who bought
sugar-free cereal tend to be more health conscious and thus more likely to purchase whole grain
cereal than the general cereal-consuming public. Such individualized discount may take the
form of, for example, a redeemable discount such as & conpon or g discount code mailed or
emailed to that individoal.

{00020 Some companies may vary the approach by, for example, ascertaining the iftems
purchased by the consumeral the point of sale terminal and offering a redeemable code on the
purchase receipt. Irrespective of the approach taken, the atithzaton of non-aggregate sales data
has typically resulted in individualized offers, and has not been processed or integrated in any
mieaningiul sense infe a promotion optinization effort o determine the most cost-efiicient,
highesi-retum manner {o promote a particadar CPG dem (o the general public,

000211 Atternpts have also been made to obtain from the conswmers themselves ndications
of fndure buving behavior insiead of relying on g backward-locking approach. For example,
conjont studies, one of the stated preference methods, have been attempted in which consumers
are asked Yo stale preferences. o an example comoint study, a consumer may be approached at
the store and asked a series of guestions designed to uncover the congumer’s future shopping
behavior when presented with different promaotions. Questions may be asked inchude, for
example, “do you prefer Brand X or Brand Y™ or “do vou spend fess than $100 or more than
100 weekly on grocery™ or “do vou prefer chocolate cookies or oatmeal cookies™ or “do you
prefer a S0-cent-off coupon or a 2-for-1 deal on covkies”. The consumer nay state s
preference on each of the guestions posed (thus making this study a conjoint study on stated

preference),
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(000221 However, such conjoint stadies have proven 1o be gn expensive way to obtain non-
historical data. I the corgoint studies are presented via @ computer, most users may ignore the
guestions and/or refuse to participate. It homan field personnel are employed to tatk 1o
ndividaal consumers o conduct the conjoint study, the cost of such studies tends 1o be quite
high due to salary cost of the human ficld personnel and may make the extensive use of such
conjoint studies unpraciical.

[00023]  Further and more importantly, it has been known that conjoint studies are somowhat
unrchiable m gauging sctual purchasing behavior by consumers mn the future. An individoal may
state out of guilt and the knowledge that he needs w lose weight that he will not purchase any
cookics in the nexd six months, rrespective of discounts. In actuality, that individual may pick
up a package of cookies every week if such package i3 carried o a cerfain small size that i3 less
guilt-inducing andfor if the package of cookies s promumently displayed nest to the milk
refrigerator andfor i a 10% off discount conpon is avatlable. If g promotion effort is based on
such flawed stated preference data, discounts may be inefficiently deploved in the fature, costing
the manufacturer more money than necessary for the promotion.

1000241 Finally, none of the approaches frack the fong-term impact of a promotion”s effect on
brand eguity for an individual’s baying behavior over time. Seme promotions, oven if deomed a
success by traditional short-ferm measures, could have damagmg long-ferm consequences.
increased price-based discounting, for example, can lead o consumers increasing the weight of
price in dotermumng thewr purchase decisions, making consumers more deal-prone and reluctand
to buy at full price, leading o less lovalty to brands and retail outlets.

[00025]  In view of the foregoing, there are desired improved methods and apparatuses for
aptimizing promotions in a manger that results in cost-gffective, high-retum, and tmely

promotions to the general public,

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[U0026]  The present invention is itustrated by way of example, and not by way of Hmitation,
i the fgeres of the accompanying drawings and in which Hike reference numerals refer to

stilar elements and i which:
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(000271 Fig | shows an example demagnd curve 102 for Brand X cookies over some period of
time.
[OO02R]  Fig 2A shows, o accordanee with an embodiment of the invention, a conceptual
drawing of the forward-looking promotion optimization method,
000297 Fig. 28 shows, in accordance with an embodiment of the nvention, the steps for
generating a general public promotion,
[00030]  Fig. 3A shows in greater detaitl, in accordance with an embodiment of the mvention,
the administering step 206 of Fig. 2 from the user’s perspective.
{00311 Fig. 38 shows in greater detail, in accordance with an embediment of the invention,
the administering step 206 of Fig. 2 from the forward-looking promotion optinyizalion system
perspective.
[D0032]  Fig 4 shows vanous cxample segmentation oriteria that may be emploved o generate
the purposeiudly segmented subpopulations,
[O0033]  Fig 3 shows vartous example methods for commuonicating the test promotions
mdividuals of the segmented subpopulations being tested.
{00034] g, 6 shows, in accordance with an embodiment, various example promotion-
sigmficant responses.
[OO035]  Fig. 7 shows, in accordance with an embodiment of the invention, various example
test promotion variables affocting varipus aspects of a typical test promotion,
(000361 Fig § shows, maccordance with an embodiment of the invention. a geneval
hardware/network view of a forward-tecking prowaotion optimization system.

DETAILED DESCRIPTION OF EMBODIMENTS
000371 "The present invention will now be described in detail with reforence to a fow
emboduments thereof as Hlustrated in the accompanyving drawings. In the following description,
numerous spectfic detadls ave set forth in order to provide a thorough anderstanding of the
present invention, 1t will be apparent, however, to one skifled in the an, that the present
mnvention may be practiced without some or all of these specitic details. In other mstances, well
known process steps andfor structures have not been desceribed in detai] i order to not
unngeessarily obscore the present invention.
[00038]  Various embodiments are described herein below, including methods and techmigues.

it should be kept i mind that the wvention oght alse cover arficles of manufacture that includes
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a computer readable medium on which computer-readable snstructions for carrying owt
enbodiments of the inventive technique ave stored. The compuler readable medio may
include, for example, semiconductor, magnetic, opto-magnetic, optical, or other forms of
computer readable medium for storing computer readable code. Further, the mvention may also
cover apparatuses for practicing embodiments of the invention. Such apparatus may mclude
girenits, dedicated andior programmable, o carry out {asks pertaining o embodiments of the
invention. Examples of such apparatus include any of the data processing devices, including for
cxample smarl phoanes, tablet computers, laptop compuiers, or g gencral-purpose compuiers
and/or dedicated computing deviees when appropriately programmed and may include g
combination of a computer/computing device and dedicaied/programmable circuits adapied for
the various tasks perfaining to embodiments of the invention. Such a data processing device
inctude, as 1s well-known, at least a processor anit, 4 memory unit, a graphic processing umt, a
data storage unit {such as a hard ditve or semiconducior-based data storage dcvice_}, QN OF MOKe
FC circnits, one or more data commumication sub-systems, and/or operating systemdapphications
for excenting executable code. Data processing devices are well-known and are not discassed in
greater detad herein for brevity's spke. The apparatuses may be stand-alone or may be coupled
together using a network, such as g focal arca nebwork, an indranet, an internet, or an combination
thereof.

[O0039]  One or more smbodiments of the invention relate to methods and apparatus for
oplimizing promotions by administering, in large numbers and iteratively, test promotions on
purposefnlly segmented subpopulations in advance of a general public promotion yoll-out. in
one or more entbodiments, the nventive forward-looking promction eplinuzation {(FL-PO)
mvelves obtaining actual revealed pretirences from individual consumers of the segmented
subpopulations being tested.

(000401 The revealed preferences are ubtained when the individual consumers regpond to
speciically designed actual test promotions. The revealed preferences are fracked in individual
computer-implemented accounts (which may, for example, be implemented via a record in a
contralized database and rendered accessible to the merchant or the consumer via a compuiset
network such as the aternet) associated with individual consumers. For example, when a
consumer responds, nsing s smart phone or web browser, to a test promotion that offers 20%

off a particular consumet packaged goods (CPG) Hem, that response 18 tracked in his individual

Ed
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computer-implemented account. Suach computer-implemented acoounts may be implemented
via, for example, a lovalty card program, apps on a smart phone, computerized records accessible
vig a browser, social medianews foed, elc.

(000411 loone or more embodiments, a plurality of test promotions may be designed and
tested on & plurality of groups of consumers (the groups of consumers are referred to hercin as
“sabpopulations™). The responses by the consumess are recorded gnd analyzed, with the analysis
result emploved to generate additional test promotions or to formulate the geoeral population
prommotion,

[000421  As will be discussed later herein, i the consurner actually redeerns the offer, one type
of response is recorded and neted in the computer-implemented account of that consumer. Even
if an action by the consumer does not involve actually redeeming or actually taking advantage of
the promotional offer right away, an action by that consumer may, however, constilute 8
response that indicates a level of inferest or Jack of interest and may still be useful in revealing
the conswmer preference {or lack thereof}. For example, 1f a consumer saves an electronic
coupon {offered as part of a test promotion) in his electronie coupon folder or forwards that
coupon (o a Meod via an email or 4 social website, that action may indicate a cerfain level of
mnderest and may be useiil i determining the effectiveness of a given st promotion. Different
types of responses by the consumers may be aceorded different weights, in one or more
ginbodiments,

(000431 The groups of consumers ivelved m promoebion festing represent segments of the
public that have been purposefully segimented in accordance with segmenting eriteria specifically
designed for the purpose of testing the st promotions, As the term is employed herein, 2
subpopulation ts deemed purposefully segmented when its members are selected based on
griteria pther than merely to make up & given number of members 0 the subpopulation.
Demographics, buying behavior, behavioral economics are example eritevia that may be
emploved to purposefully segment a population tate subpopulstions for promoetion testing. In an
example, a scgmented population may number in the tens or hundreds or even thousands of
individuals. In coatrast, the general public may Invalve tens of thousands, hundreds of
thousands, or mulons of potential customers,

[00044] By purposefully segmenting the public into small subpopulations for promotion

testing, erbodiments of the invention can exert contrel over variables such as demographies
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{¢.g., age, meome, sex, marriage statos, address, eic), buying behavior {e.g., regular purchaser of
Brand X cookies, consurner of premium food, requent traveler, ete), weather, shopping habits,
lite style, andfor any other crifena suitable for use 1n creating the subpepulations. More
unportantly, the subpopulations are kept small such that muttiple test prowotions may be
executed on different subpopulations, either simultancously or at differens times, without undue
cost or delay in order © oblain data pertaining to the test promotion response bebavior. The low
costlow delay aspeet of creating and executing fest promotions on purposefully segmented
subpopulations permuts, for example, whal-if testing, festing in statistically significant numbers
of tests, and/or Herative esting o solate winning features i fest promotions,

[00045]  Generally speaking, cach individoal fest promotion may be designed to est one or
more lest promotion variables, These test promotions variables may relate to, for example, the
stze, shape, color, manner of display, manner of discouni, manver of publicizing, manner of
dissentnation pertaining to the goodsiservices being promoted.

[00046]  As a very simple example, one test promotion may invelve 12-0 packages of Taney-
gut potato chips with medim salt and a discount of 30% off the regular price. This test
promotion may be tesied on a purposefully segmented subpopulation of 35-40 vears old
professionals i the $30,000 - §50.000 annual income range. Another st promotion may
mvolve the same 30% discount 12-0z packages of fancy-cut potato chips with medium salt on a
different purposefully segmented subpopulation of 35-40 yoars old professionals i the higher
$100.000 - $150,000 annual income range. By controlling all variables except for income range,
the responses of these two est promotions, if repeated in statisteally significant nuwbers, would
likely yield fairly accurate infomation regarding the relationship between income for 35-40
years old professionals and thetr actual preference for 12-0z packages of fancy cut potate chips
with medivm salt,

000471 In designing differend test promaotions, one or more of the test promotions variables
may vary or one or more of the segmenting critenis cmploved to oreate the purposefully
segmented subpopulations may vary. The test promotion responses from mdividuals m the
subpoputations are then collected and analyzed to ascertain which test promotion or test
promotion variable(s) viclds/vield the most desirable response (hased on some predetined

uccess criteria, for examplel.

w
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[00048]  Further, the test promodions can also reveal msights regarding which subpapolation
performs the best or well with respect o test promotion responses. In this manner, test
promotion response analvsis provides insighis not only regarding the relative performance of the
test promotion andior test promodion variable but also insights regarding population
segmentation andior segmentation critenia. In an embodiment, it is contemplated that the
segments may be arbitrarity or randomty segmenied into groups and fest promotions may be
executed against these arbitrarily segmented groups in order to obtain insights regarding personal
characteristios that respond well to a particular type of promotion.

[G0049]  1n an embodiment, the identified test promotion variable(s) that vield the most
desirable responses may then be employed to formulale a general public promotion (GPP), which
may then be offered to the arger public. A general public promotion is different from a test
promotion i that a general public promotion 15 g promotion designed to be offered to members
of the public to increase or maximize sales or profit whereas a test promotion is designed to be
targeted o a small group of individuals fitting a speeific segmentation eritenia for the purpose of
promotion testing. Examples of general public promotions include (bt not himited 0}
advertisement printed in newspapers, release in public forums and websites, flvers for general
distribution, announcement on radios or elevision, andror promotion broadly transmitied or
made avatlable to members of the public. The general public promotion may take the form ol a
paper or eloctronic circular that offers the same promoetion o the larger public, for cxample.
(000301 Allernatively or additionally, promotion testing may be iterated over and over with

different subpopulations (segmented using the same or different segmenting criteria) and

different test promotions (devised using the same or different combinations of fest promotion
variables) in order o validate ane or more the test promotion response agalysis result(s) prior to

the formation of the peneralized pubbic promotion. In this manner, “false postitves™ may be
reduced.

[OO0ST]  Sinee g fest promotion may involve many [est promotion variables, derative test
promuotion testing, as mentioned, may help pin-point a variable (Le., promotion feature) that
viekls the most desirable test prometion response o & particular subpopulation of to the general
public.

[O0052)  Suppose, for example, that a manufacturer wishes to find out the most effective test

promotion for packaged potato chips. One test promotion ooy reveal that consumers tend @ buy
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a gregier quandity of potato chips when packaged in brown paper bags versus green paper bags.
That “winning” test promotion vartable value {Le., brown paper bag packaging) may be retested
in another sot of test prometions using different combinations of test promation vanables {such
as for example with difterent prices, different display options, ete ) on the same or different

emented subpopolations. The follow-up test promotions may be iterated multiple

o

purposefully se
times in different test promotion variable combinations andfor with different test sabpopulations
t0 validate that there is, for example, a sigaificant consumer preforence for brown paper bag
packaging over other types of packaging for potgto chips.

[G00331  Further, individual “winning™ test promotion variable values from different test
promotions may be combined © eshance the officacy of the gengral public promotion to be
created. Forexample, i a 2-for-1 discount 1s found o be another winning variable value {e.g.,
consumers {end 1o buy a greater quantity of potato chips when offered a 2-for-1 discounty, that
winning test promotion variable value (e.g., the aforementioned 2-for-1 discount) of the winning
test promotion variable (e.g., discount depth) may be combined with the brown paper packaging
winning variable value to yield a promotion that involves discounting 2-for-1 potato chips in
brown paper bag packaging.

[OU0S4]  The promotion mvolving discounting 2-for-1 patato chips 11 brown paper hag
packaging may be tested further to validate the hypothesis that such a combination eliciis a2 more
desirable response than the response from test promotions asing only brown paper bag packaging
or from est promotions using only 2-for-1 discounts. As many of the “winning™ test promotion
variable vatues may be ideotified and combined in & single promotion as desired. At some point,
a combination of “winming” st promotion variables (invelving one, two, three, or more
“winning” fest promotion variables) may be employed fo oreate the general public promotion, in
one or more embodiments.

{00035]  In one or more embodiments, test promotions may be executed iteratively andlor in g
continust fashion on different purposefully sepmenied subpopulations using different
combinations of test promotion variables to continue to obtain insights into consumer actual
revealed preferences, even as those prefereaces change over time. Note that the consumer
responses that are oblained from the test promotions gre actuad revealed preferences instead of
stated preferences. In ather words, the data obtaned froms the test promotions adminustered in

accordance with embodiments of the mvention pertains 1o what individual consumers actually do
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when presenied with the actual prometions. The data is tracked and available for analysis andior
verification in individual computer-implemenied accounts of individual consumers mvolved in
the test promotions, This revealed preference gpproach s oppoesed {o g stated preference
approach, which stated preference data is oblatned when the consumer states what he would
bypothetically do in response to, for example, a hypothotically posed conjoint test question.
000361 As such, the aclual preference test promolion response data oblatned v accordance
with embodiments of the present invention is a more reliable indicator of what a general
population member may be expected fo behave when presented with the same or a stmilar
proquotion in a general public promntion. Accordingly, there is a closer relationship between the
test promotion response behavior (obtained m response o the fest promotions) and the general
public response behavior when g general public promotion is generated based on such test
promotion response data.

[000ST]  Also, the lower face validity of a stated preference test, even if thy insights have
statistical relevance, poses a practical challenge: CPG manufactarers who conduct such tests
have to then commmunicate the insights {o a retailer inorder to drive realoworld behavior, and
convineing refailers of the validily of these tests alfer the fact can lead to lower credibility and
lower adoption, or “signal loss™ as the top coneopts from these tests get re-interpreted by a third
party, the retatler, who wasn'tinvolved in the onginal {est design,

[O0038] 1 should be pointed put that embodiments of the ventive ost pronmtion
oplimization methods and apparatuses disclosed herein operate on g forward-leokmg basis i that
the plurality of test promotions are generated and tested on segmented subpopulations m advance
of the formudation of & general public promotion. In other words, the analysis results from
execuiing the plurality of test prometions on different purposefully segmented subpopulations
are emploved {o generate futore general public promotions. In this manner, data regarding the
Fexpected” elficacy of the proposed general public promotion iy obtained even before the
proposed general public promation s released o the public. This i one key driver in abtaining
highly effective general public promotions at fow cost.

0039 Furthermore, the subpopulations can be generated with highly granular segmenting
griteria, allowing for condrol of data noise that may anse due to a number of factors, some of
which may be out of the control of the manufacturer or the merchant. This is in contrast to the

aggregated dala approach of the prior arl.
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(000607 For example, i iwo different test promotions are executed on two subpopulations
shopping at the same merchant on the same date, vaviations in the response behavior due to time
of day or trallic condiiion are essentially eliminated or substantially minimized m the results
{since the tirve or day or traffic condition would affect the fwo subpopulations being tested n
substantially the same wav)

[00061]  The lest promotions themselves may be formulated © 1selgte specific test promaotion
variables (such as the aforementioned potato chip brown paper packaging ot the 16-0z size
packaging). This is also m contrast to the sggregated data approach of the prior art.

{00621 Accordingly, individual winning promotion variables may be isolated and combined
to resull m g more effective promotion campaign in ong or more embodiments, Further, the test
pramotion response data may be analyzed to answer questions related to specific subpopulation
attribute(s) or specific test promotion variableds), With embodiments of the Invention, i is now
possible to answer, from the test subpopulation response data, questions such as “How deep of a
discount 18 required to increase by 10% the volame of potato chip purchased by buyers who are
18-23 vear-old male shopping on a Monday?” or to generate test promotions specifically
designad to answer such a question. Such data granulartty and analysis resull would have been
impossible to achieve using the backward-looking, aggregate historical data approach of the
prior art.

[000631  In one or more coabodiments, there is provided a promotional idea modude for
generating ideas for promotional concepts totest. The promotional idea generation module rehics
on @ series of pre-constructed sentence structures that outline typical promotional constructs. For
example, Buy X, gat Y for $2 price would be one sentence structure, whereas Get Y for 82 when
you buy X would be a second. lt's important to differentiate that the consumer call to action in
those two examples s materially different, and one cannot assume the promotional response will
be the same when using one sentence stracture vs another. The solution is flexible and dynaniic,
seonee X, Y, and £ are wdentified, multiple vahid semignce structures can be tested. Additionally,
other variables m the sentence could be changed, such as replacing "buy™ with "hurry up and
by or "act now" or "rush to your focal store to fad”. The solution delivers a platform where
multiple products, offers, and different ways of articulating such offers can be casily generated
by a lay user. The amount of combinations to fest can be infintte. Further, the gencration may be

aatomated, saving time and effort in generating promotional concepts.
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(000641 In one or more embodiments, onee a set of concepts 1s developed, the fechnology
advantageoushy a) will constram offers to only test "viable promotions”, 1.¢., those that don't
violate local laws, contlict with branding guidelines, lead o unprofitable concepis that wouldn't
be practically refevant, can be excenied on a retaslers’ system, ete., andfor b) hink to the design of
experiments for micrp-testing o determine which combinations of variables to test at any given
time.

[00063]  In one or more embodiments, there 1s provided an offer selection module for enabling
a non-fechmcal sudience to select viable offers for the purpose of planning traditional
proviotions {such as general population promotion, for example) cutside the test envirenment,
By using filters and advanced consumer-guahty graphics, the offer selection modale will be
constrained o only show fop performing concepts from the tests, with production-ready artwork
wherever possible. By doing so, the offer selection module renders irrelevant the traditional,
Excel-based or heavily numbers-oriented performance reports from traditional analytic tools,
The user can have "freedom within g framework™ by selecting any of the pre-scanned promotiens
for inclusion in an offer o the general public, bat valoe s delivered to the retailer or
manufacturer because the offers are constrained to only nclude the best performing concepts.
Deviation from the top congepts can be sccomplished. but only once the specific changes are run
through the testing process and emerge in the offer selection windows.

000661 In an smbodiment, 3 s expresshy contemiplated that the general population andior
subpopulations may be chosen from soctal modia site {e.g.,. Facebook™, Twilter™, Googlo+™,
eie. } participants. Social media offers a large population of scuve participants and oflen provide
varions communication toels {o.g.. omatl, chal, conversation sirgans, running posts, ete. ) which
makes it efficient to offer promotions and (o receive responses to the promotions, Various tools
and data sources exist {o uncover characteristics of secial media site members, which
characienistics {e.g., age, sex, preferences, attitude about 8 particular {opic, ¢c.) may be
emploved as highly granular sogmentation eriteria, thereby simplifving segmentation planning.
[000671  Although grocery stores and other brick-and~-mortar businesses are discussed in
various examples heretn, iis cxpressly contemplated that embodiments of the invention apply
alse to onling shopping and online adverbising/promotion and online membersicusiomers.
[00088]  These and other features and advantages of embodiments of the invention may be

better understood with reference to the figures and discassions that follow,
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(000697 Fig 2A shows, in accordance with an embodiment of the mventien, @ conceplual
drawing of the forward-looking promotion optimization method. As shown in Fig. 24,2
plurality of test promotions 102a, 102b, 102¢, 102d, and 102e are administered to purposetully
segmented subpopulations 104a, 104b, 104, 1044, and 104e respectively, As mentioned, each
of the test promotions (1022 102¢) may be designed to test one or more test promotion vartables,
[00070]  In the example of Fig. 24, test promotions 102a~102d are shown testing three test
promotion variables X, Y, and Z, which may represent for example the size of the packazing
{e.g., 12 oz versus 16 0z}, the manner of display {2.g.. at the end of the aisle vorsus on the shelf),
and the discount (e.g., 10% off versus 2-for-1). These promotion variables are of course only
dlastrative and almost any variable involved in producing, packaging, displaying, prometing,
disconnting, etc. of the packaged product may be deemed a test promotion variable if there isan
inferest in determining how the consumer would respond o variations of one or more of (he test
promuotion variables. Further, althongh only & fow fest promotion variables are shown in the
example of Fig. 2A, a test promotion may involve as many or as fow of the test promotion
variables as desired. For example, test promotion 102¢ is shown testing four {est pramotion
varigbles (X, ¥, Z, and T,
000711 One ormore of the test promotion varigbles may vary from test promotion to tost
promotion. In the example of Fig. 24, test promotion 1024 mvolves fest varable X1
{repwesenting a given value or attribute for test variable X) while test promotien 102b invelves
fest variable X2 {represonting a different value or atiribule for test variable X1 A tesi promotion
may vary, relative o another test promotion, one test promotion variable (as can be seen m the
omparison between test promotions 1024 and 102b) or myanty of the test prometion variables (as
can be scen in the comparison between test promotions 102a and 102d). Also, there are no
requiremenis that all test promotions must have the same number of test promotion variables {as
can he seen in the comparison between test promotions 1023 and 102¢) although for the purpose
of vahidating the effect of a single variable, 8 may be useful 1o keop the number and valugs of
other variables (i.e., the control variables) relatively constant from test to test (as can be seen m
the comparison between test promotions 102a and Hi2b).
000721 Generally speaking, the test promotions may be generated using automated test

promotion geveration software 110, which varies for example the test promotion variables
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and/or the values of the fest promotion variables and/or the number of the test promotion
variables to come up with different test promotions.
[O00731  In ihe example of Fig. 2A, purposefully segmenied subpopulations 104a~104d are
shown segmented using four segmentation eriferia A, B, €, D, which may represent for example
the age of the consumer, the houschold income, the zip code, and whether the persan is known
from past purchasing behavior © be a luxury ttem buyer or a value Hem buyer, These
segmentation eriteria are of course only lustrative and almost any demographics, bebavioral,
attifndingl, whether self-desenbed, objective, interpolated from data sources {including past
purchase or current purchase data), ete. may be used as segmemtation oriteria if there is an
nterest i delermining how a particular subpopulation would hikely respond to a lest pramotion.
Further, although only a fow scgmentation criferia are shown in connection with subpopuolations
104a~-104d 1 the example of Fig. 24, segmentation may involve as many or as few of the
segmentation eriteria as destred,  For example, purposefully segmented subpopulation 104e0s
showa segmented using fve segmentation criteria (A, B, C, D), and ).
000741 In the present disclosure, @ distinetion is miade between a purposefully segmented
subpopulation and a randomly segmented subpopulation. The former denotes a conscious effort
to group individuals based on one or more segmentation critenta or atiributes. The latter denoies
a random grouping for the purpose of formung a group Irrespective of the attributes of the
mdividuals. Randomly segmented subpopulations are uselnl in some cases: however they are
distinguishable from porposefully scgmented subpopulations when the differences are called out
[OOG753]  Oune or more of the segmentation oritena may vary from purpesefudly segmented
subpopulation o purposefully segmented subpopulation. In the example of Fig. 2A,
purposefully seamented subpopulation 104a invelves segmentation criterion value Al
{reprosenting a given aitribate or range of altnibutes for segmeniation criterion A while
purposefully segmented subpopulation 104 mvelves segmentation criferion valpe A2
{reprosenting o different attribute of set of atiributes for the same segmentation eriferion A
(000761 As can be seen, different purposefully segmented subpopulation may have differemt
nunthers of individuals, As an example, purposefully segmented subpopulation 104a has four
mdividuals (P1-P4) whereas purposefully segmented subpopulation 104e has six individuals
(P17-F22). A purposefully segmented sebpopulation may differ from another purposciudly

segmented subpopulation in the value of @ single segmentation enterion (as can be seen in the
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comparisen between purposefully segmenied subpopulation 104a and purposelully segmented
subpopulation 1040 wherein the attiibute A changes from Al to A2) or in the values of many
segmentation criteria simulianecusly {as can be seen in the comparison between purposefully
segmented subpopulation 104a and purposefully segmented subpopudation 104d wherein the
valies for attributes A, B, C, and 2 are all different). Two purposefolly segmented
subpoputations may also be segmented Wdentically (e, using the same segmentation criteria and
the same values for those eriteria) as can bo seen in the comparison between purpaseindly
seginented subpopulation 104a and purposefully segmenied subpopulation 104b.

[000771  Also, there are to requirements that all purposefully segmented subpopulations must
be segmenied using the same number of segmentation eriteria {(as can be seen 1 the comparisan
between purposefully segmented subpopulation 104a and 1[04 whergin purposefully segmented
subpopulation 104e is segmented using five criteria and purposefully segmented subpopulation
104 iy segmented psing only four eriteria) although for the purpose of validating the eiffect of'a
single criterion, 1t may be useful to keep the nomber and values of other segmentation ceriterig
{e.g., the control eritenia) relatively constant from purposefully segmenied subpopulation
purposefully segmented subpopulation.

000781 Generally speaking, the purposefully segmented sabpopulations may be generated
using automated segmentation software 12 | which varies for example the segmentation criteria
andfor the values of the segmentation criteria and/or the nuraber of the segmentation critenia to
come up with differend purposelully segmented subpopulations.

[O0G79]  In one or more embodunents, the test promotions are adminstered 1o mdividual users
in the purposefully segmenied subpopulations in such a way that the responses of the individual
users i that purposefully segmented subpopulation can be recorded for later analysis. Asan
example, an electronic coupen may be presented in an individual user’s computer-implemented
account (e.g., shopping account ov loyvalty account), or emailed or othenwise transmitted to the
smart phone of the ndividust. In an example, the user may be provided with an electronic
coupon on his smarf phone that is redeemable at the merchant. In Fig. 24, this admmistering 1s
represented by the lines that extend frony test promotion 1022 to cach of individuals P1-P4 in
purposefully segmenied subpopulgtion 104a, I the user {such as user P1) makes a promotion-

significant response, the response is noted in database 1300

{9
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(000807 A promotion-significant responsg s defined as a response that 1s mdicative of some
level of inferest or disinterest n the goods/service being promoted. In the aforementioned
example; Hthe wser P redeems the electronic coupon at the store, the redemption s strongly
indicative of user P1s interest in the offered goods. However, responses fatling short of actual
redemption or actual purchase may still be stgnificant for promotion analysis purposes. For
gxample, if the user saves the electronic cogpon in lis electronic coupen folder on his smart
phone, such action may be deemed to indicate a certain fevel of interest in the promoted goods.
As another example, i the pser forwards the electronic coupon fo fns fnend or to g social
network site, such forwarding may alse be deemed to indicate another level of interest in the
promoted goods. As another example, if the user quickly meoves the coupon to lrash, this action
may alse indicate a fevel of strong disimterest in the promoted goods. In one or more
embodiments, weighis may be accorded to various user responses to reflect the fevel of
interest/disinterest associated with the user’s responses to a test promotion. For example, actual
redemption may be given a weight of 1, whereas saving to an electronice folder would be given a
weight of only 0.6 and whereas an immediate deletion of the electronic coapon would be given g

weight of 0.3,
JOO081T  Analysis engine 132 represents a software ongine for analyzing the consumer
responses o the test promotions. Response analysis may employ any analvsis technigue
{including statistical analvsis} that may reveal the tvpe and degree of vorrelation between test
promoticn varables, subpopulation attributes, and promotion responses. Analysis engme 132
may, for example, ascortan that a certain test promotion varable valoe (such as 2~for-1 discount)
may be more eifective than another test promotion varighle {such as 25% off) for 32-0z soll
drinks if presented as an electronic coupon right before Monday Night Foothall.  Such
gorrelation may be employed to formulate a general population promotion {150) by a general
promotion generator software (160} As can be appreciated trom this discussion sequence, the
optimzation 1§ a forward-looking optimization in that the results from test prometions
administered in advance to purposefully segmented subpopulations are emploved 1o generate a
general promotion & be released to the public at g later date.

'

[O00821  In one or more embodiments, the correlations ascertained by analysis engme 132 may

be emploved to generate additional ey promotions {arrows 172, 174, and 176) to admintster to

the same or a dilferent set of purposelully segmented subpopulations. The lierative testing may

20
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be emploved to verify the conststeney andfor sirength of 8 comredation (by sdnunisienng the same
test promotion to a ditferent purposciudly segmented subpopulation or by combining the
“winning” test promotion value with other test promotion variables and administering the re-
tormulated test promotion o the same or a different set of purposefully segmented
subpopulations).
(000831 In one or more erabodiments, a “waming” {fest promotion value {e.g., 20% off listed
prive) from one test promotion may be combined with another “winning™ test promotion value
{e.g., packaged w plam brown paper bags) from another test promotion {o generade yol another
test promotion. The st promotion that is formed from multiple “winning™ test promotion
values may be admimsterad to different purposeiully segmented subpopulations (o ascertain 1
such combination would elicit even more desirable responses from the test sabjects.
[D0084]  Since the purposetfully segmented subpopulations are siall and may be segmented
with highly granular segmentation criteria, a large number of test promotions may be genorated
{also with highly granular tost promotion variables) and a large number of combinations of tet
promotions/purposefully segmented subpopulations can be executed gquickly and at a relatively
fow cost. The same number of promotions offered as general pubtdic promotions would have
been prohibitively expensive to implement, and the large number of fatled public promotions
would have been costly for the manufacturers/retaifers. In contrast, if a test promotion fails, the
fact that the test promotion was offered © only a small nuaber of consumers m ORC OF more
segmented subpopuiations would limit the cost of fatlure. Thus, even if g large number of these
test promotions "l to clicit the desired responses, the cost of conducting these small test
promotions woald still be quite small,
[O0D8S]  ln an sorbodiment, 3t s eavisioned that dozens, hundreds, or even thousands of these
tost promotions may be administered concurrently or staggered in time to the dozens, hundreds
or thousands of segmented subpopulations, Further, the targe number of test promotions
executed (or iteratively excented) mproves the statistical validity of the correlations ascertained
by analysis engine. This s because the nomber of variations w {est promotion variable values,
subpopulation attributes, ete., can be large, thus yielding rich and granulated result data. The
data~rich results enable the analvsis engine to generats lghly grﬁmﬁﬁr correlations between test
promotion variables, subpopulation atiributes, and typefdegre responses, as well as track

changes over time. In tarn, these more accurate/granular correlations help improve the
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probability that a general public promotion created from these corrclations wouakd hikely ehicit the
destred response from the peneral public. twould also, over, time, create promotional profiles
tor specific categories, brands, retadlers, and individual shoppers where, e.g., shopper 1 prefers
contests and shopper 2 prefers instant financial savings.
[0086]  Fig. 28 shows, in accordance with an embodiment of the nvention, the steps for
cenerating a general public promotion. In one or more embodiments, each, some, or all the steps
of Fig. 2B may be automated via software to antomate the forward-lecking promotion
pptimization progess. In siop 202, the pluralily of test promotions are generated. These test
prootions have been discussed in connection with test promotions 1023-102¢ of Fig. 24 and
represent the plurality of sctual promotions administered o small purposetully sepmented
subpopulations to allow the analysis engine o uncover Inghly accurate/granular correlations
beiween test promotion vanables, subpopulation attributes, and tvpe/degree of responses Inan
embodiment, these test promotions may be generated using avtomated test promotion gencration
software that varics one or more of the test promotion vartables, either randomly, aceording to
heuristics, and/or responsive o hypotheses regarding correlations from analysis engine 132 for
exampie,
JOO0BTT i stop 204, the segmented subpopulations are gencrated. In an embodiment, the
segmented subpopulations represent randomly segmented subpopulations. In another
gmbodunent, the segmented subpopulations represent purposefidly segmented subpopulations.
in another embodiment, the segmented sebpopulations may represent @ combinghion of randomly
seginenied subpopulations and purposefully segmented subpopalations. In an embodiment, these
segmented subpopulations may be generated using automaied subpopulation segmentation
software that varies one or more of the seamentation criteria, either randomly, according o
heuristics, andfor responsive 1o hypotheses regarding correlations from analysis engine 132 for
example,
[OUDEET  In step 206, the plorality of test promotions genersted o step 202 are administered to
the plurality of segmented subpopulations generated 1o step 204, In an embodiment, the test
pronotions are administered to individuals within the segmented subpopulation and the
mdividual responses are oblamned and recorded m a database (step 208).
[O0089]  In an embodiment, automated fest promotion software automatically administers the

test promotions 1 the segmenied subpopulations using elecironic conlact data that may be

ple
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abtained wm advance from, for example, social media sites, @ loyalty card program, previoys
contact with individual consumers, or potential consumer data purchased from a third party, ete.
The responses may be obtained af the point of sale terminal, or via a website or program, via
soctal media, or via an app implemented on smart phones used by the individuals, for example.
[00090] 1o step 210, the responses are analyzed to uncover correlations between fest
promotion varigbles, subpopulation attributes, and typefdegree of responses.
[00091]  In step 212, the general public promotion is formulated from the correlation data,
which 13 yncovered by the analysis engine from data obtained via subpopulation test promotions,
i1 an embudiment, the general public promotion may be generated automatically using public
promotion generation seftware which niilizes at least the test promotion variables andfor
subpopulation segmentation criferia andior test subject responses and/or the analysis provided by
analysis engine 132,
(000921 Instep 214, the general public promotion is released 1o the peneral public to promote
the goondsiserviees.
{00093 In one or more embodiments, promotion testing asing the test promotions on the
segmented subpopulations occurs m paralied o the release of a general public promotion and
may continue m a continal fashion o validate correlation hvpotheses and/or 1o derive new
general public promotions based on the same or different analysis results, i iterative promotion
testing mrvolving corelation hypotheses uncovered by analysis engine 132 1s desired, the same
test promotions or new test promotions may be generated and executed against the seme
seginenied subpopulations or different segmented subpopulations as needed (paths 216222226
or 2167224226 or 216/222:224/226). As mentioned, terative promotion testing may validaie the
correlation hypotheses, serve to eliminate “false positives” andfor uncover combinations of test
promotion varigbles thal may clict even more favorable or different responses from the test
subjects.
(000941 Promotion testing may be performed on an on-going basis using the same or different
sets of test promotions on the same or different sets of segmented subpopulations as mentioned

24226 or 2202227226 or 22002247226 o

{paths 2182227226 or 218/224/226 oy JIW/22272

220/222/224/226).

[O0095]  Fig 3A shows in greater detail, in accordance with an embodiment of the mvention,

the administering step 200 of Fig, 2 from the user’™s perspective. In step 302, the st promotion

(3]
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15 received from the fest promotion generation server (which execuies the sofiware employed to
generate the test promotion). As examples, the lest promotion may be recelved at @ user’s smart
phone or tablet (such as in the case ol an electronic coupon or a discount code, along with the
associated promeoetional information pertaining w the product, place of sale, time of sale, efc.) or
i a computer-implemented account (such as a lovalty program account) associated with the user
that is a member of the segmented subpopulation {0 be tested or via one or more social media
sites, In siep 304, the test promotion is presented to the user. 1o step 306, the user™s response (o
the test promotion is obtained and transnutied to a database for anglysis,

[G0096]  Fig. 38 shows in greater detail, in accordance with an embediment of the invention,
the administering step 206 of Fig. 2 from the forward-looking promotion optinyizalion system
perspective. In siep 312) the {est promotions are generated using the test promeotion generation
server {which executes the software emploved o generate the est promotion). In step 314, the
test promotions are provided to the nsers (e, transmitted or emailed to the vser’s smart phone
ar tablet or computer or shared with the user using the user’s lovalty account). In step 316, the
system recetves the aser’s responses and stores the user’s responses in the database for Jater
analysis,

000971 Fig. 4 shows various cxample segmentation oritena that may be coploved © generate
the purposeiully segmented subpopulations, As show in Fig. 4, demographies criteria (e.g., sex,
location, household size, househeld ingome, ¢0.), buying behavior (category purchase fndes,
most frequent shopping hours, valoe versus premium shopper, ete. ), pastfeurrent purchase
history, channel (e.g., stores frequently shopped at, competitive catehment of stores within
driving distance), behavioral economies factors, ete. can all be used Lo generate with a high
degree of granularity the segmented subpopulations. The examples of Fig. 4 are mogant to be
dlustralive gnd not meant fo be exhaustive or hmiting.  As mentioned, one or more embodiments
of the invention generate the segmented subpopulations automatically tsing antomated
population segmentaiion software that gencrates the segmented subpopulations based on values
of segmentiation criteria.

[O00OR]  Fig. & shows vartous example methods for commuonicating the test promations
mdividuals of the segmented subpopulations bemg tested. As shown m Fig. §, the test
promotions may be mailed to the tndividuals, ematied in the form of text or electronic flyer or

coupon or discount code, displayed on @ webpage when the individual accesses his shopping or
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lovalty acconnt via a compuier or smarl phone or tablet. Redemption may lake place using, for
example, a printed coupon {which may be mailed or may be printed from an electronic version of
the coupon} at the point of sale termunal, an clectronic version of the coupon {e.g., @ streen
image or QR code), the verbal providing or manual enfry of a discount code mto a terminal at the
store or at the pomt of sale. The examples of Fig. § are meant 0 be illustrative and not meant to
be exhanstive or Bmiting, One or more emboediments of the invention avtomatically
comnunicate the tost promations to individaals i the segmented subpopulations using software
that commumicates/emarl/mail/adminisier the test promolions automatically. In this manver,
subpopulation test promotions may be administered avtomatically, which gives manutacturers
and refaiders the ability {o generate and administer a large number of fest pramations with low
cost/delay.
[D0099]  Fig 6 shows, in accordance with an embodiment, vartous example promotion-
significant responses. As mentioned, redemption of the test offer i3 one strong indication of
mierest i the promoetion. However, other consumer actions responsive to the receipt of a
promoetion may alse reveal the level of interest'disinterest and may be employed by the analysis
engine o ascertain which iest promotion variable is ikely or unlikely to eheif the desired
response. Examples shown mn Fig. 6 include redomption (strong interest), deletion of the
promotion offer (low interest), save o clectronic coupen folder (mild {o strong interest), clicked
to read further (mild interest), forwarding o self or others or social media sites (mild {0 strong
teresty, As mentioned, weighis muy be accorded to various consumer responses to allow the
analysis engine to assign scores and provide user-interest data for use n formualating follow-up
test promotions and/or in formulating the general public promotion. The examples of Fig. 6 are
meant to be iHustrative and not meant to be exhaustive or inyiting.
[000100]  Fig. 7 shows, in gecordance with an emboediment of the invention, vanous example
test promotion vaniables affecting vartous aspects of a typical test promotion. As shown in Fig.
7. example fest promotion variables tnchade price, discount action (¢.g., save 1%, save §i, 2-
for-1 offer, ete.), artwork {e.g., the images used in the test promotion to draw inferest), brand
{e.n., brand X potato chips versus brand Y potate chips), pricing tier {e.g., premiun, value,
geonomy), size {e.g., 3dox, 160z, 8oz), packaging (e.g., single, &-pack, 12-pack, paper, can, m;
channel (e.g., email versas paper coupon versus notification i loyalty account).  The examples

of Fig, 7 are meant o be illusttative and not meant 1o be exhanstive or Hmiting.  As mentioned,
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ang or more embodiments of the wvention wvolve generating the st pramotions automatically
using automated test promotion generation software by varying one or more of the test
promotion variables, either randomly or based on feedback from the analysis of other test
prommotions or from the analysis of the geaeral public promotion.

[000101]  Fia. § shows, in accordance with an embodiment of the invention, a general
hardware/setwork view of the forward-looking promoiion optimization system 800, 1o general,
the various functions discussed may be implementad as software modules, which may be
implomented in one or more servers {including actual anddor virlual serversy In Fig. &, thawe is
shown a test promotion generation module 802 for generating the test promotions in accordance
with test promotien variables. There is also shown g population segmentation module 804 for
generating the segmented subpopulations i accordance with segmentation oriterta. There 13 also
shown g test promotion administration wadale 806 for administering the plurality of test
promuotions to the plurality of segmented subpopulations. There is also shown an analysis
moedule 808 for analyzing the responses to the test promotions as discussed earlier. There is also
shown a general population promotion generation module 810 for generating the general
population promotion using the analysis resplt of the data from the test promotions. There is also
shown a module 812, representing the software'hardware modade for receiving the responses.
Module 812 may represent, {or example, the pomt of sale terminal in a store, a shopping basket
on an online shopping website, &y app on 2 smart phone, & webpage displaved on a computer, a
social media news feed, ele. where user responses can be received,

[O00102]  One or more of modudes 802-812 may be implemented on one or moere servers, as
mentioned. A database 8§14 is shown, representing the dalg store for user data andior test
promction andfor general public promotion data and/or response data. Database 814 may be
implemented by a single database or by muitiple databases. The servers and database(s) may be
coupled together using a local area nelwork, an intranet, the internel, or any combination thereof
{shown by reference number §30).

(0001031 User mteraction for test promotion administration andfor acquinng aser responses
may take place vig one ar more of user interaction devices. Examples of such nser interaction
devices are wired laptop 840, wired computer 844, wircless faptop 846, wircless smard phone or
tablet 848, Test promotions may also be administered via printing/mailing module 850, which

communicates the test promotions o the users via mailmgs 852 ov printed circular 854, The
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gxample components of Fig. 8 are only illustrative and dre not meant to be limiting of the scope
of the invention. The general public promotion, once generated, may also be communicated o
the pubbie using some or all of the user interaction devices/methods discussed hereim.

(0001041 While this fnvention has been described i levms of several prefemred embodiments,
there are alterations, permutations, and equivalents, which fall within the scope of this invention,
The invention should be anderstood fo also encompass these alierations, permutations, and
gquivalents. It should also be aoted that there are many alternative ways of implomenting the
methods and apparatoses of the present sreention, Although various examples are provided
herein, it is intended that these examples be iftustrative and not limiting with respect o the

mvention,
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CLAIMS
What is claimed is:
1. A computer-iraplemented method for performing promolion optindzation, comprising:

generating a plurality of test promotions;

administering the plerality of lest promotions © a plorality of segmented subpopulations
of consumers;

obtgiming responses from said segmented subpopulations of consumers; and

generating a general population promotion respoasive to analyvsis of said responses.

E\J

The computer-implamented method of claim | wherein said plarality of test promoticns
is administered deratively to said plurality of segmented subpopulations of consumers.

3. The computer-implemented method of elaim | wherein said responses are received via
smart phones.

4. The computer-mmplamented method of elaim | wherein cach test promotion involves &
plurality of variables, said plurality of test promotions involve different permutations of values
for said plurality of variables.

5 The computer-tmplomented method of claim 1 wherein 8 winning variaghle value in a test
promotion 15 retested in another test promotion in combination with different variable values for
variables other than a variable assoviated with said winning variable value.

. The compuier-implemented method of ¢laim 1 wherein said plorality of segmented

populations represent users of online social media.

1. The computer-implemented method of olaim 1 wherein said pharality of tesi promoetions
are automatically generated.
8. The computer-implemented method of claim 1 wherein said plorality of segmented

populations represents purposefully segmented sabpopulations.

9, The computer-implemented method of claim 1 wheremn said tost promotion represents an
electronic coupon.

i, The computer-implemented method of claim 9 wherein said electronic coupon is
presented inan ondine account,

il The computer-implemented method of clgim 1} wherein said online account represeats

an mdividual consumer’s aeeount.

“Q
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12, The computer-implamented method of claim 1 further comprising:

cmploying at least one response from said responses in gencrabing follow-up test
promotions, said follow-up test promoiions being part of saxd plorality of test promotions.
13, The computer-implemented method of claim 1 wherein a follow-up test promolion
mcindes at least two winning values from two different previous test promotions, saxd follow-up
test promotion being parl of said plurality of lest promotions.
14, The computer-implemented method of claim | wherein said test promwotion is fransmitted
{0 at least one consumer of said plurality of segmented populations of conswmers as part of an
email.
15, The computer-implemented method of claim 1 wherein satd fest pramotion is an
electronic coupon to be displayed on a smart phone for redemption.
16, A compuier-inplemented method for performing promotion optimization, comprising:

generating a plurality of test promotions;

Heratively administering the plurality of test promofions 1o a plurality of segmented
subpopulations of consumers;

obtaiing responses from said segmented subpopulations of consumers; and

generating g general population promotion responsive o analysis of said responses,
wherein at least one of said plurality of test promelions are generated responsive [0 responses
cbiained fronta given test promotion, said given test promotion being part of said plurality of
test promuotions, said given test promotion occurs sarhier i tme than sad at least one of sad
plarality of test promotions.
17, The computer-implemented method of claim 16 wherein cach lest promotion involves g
plurality of variables, said plurality of test promeotions involve different permutations of vatues
for said plurality of variables.
{8, The computer-implemented mcthod of claim 16 wherein a winning variable valug ina
test promotion is retested i annther test promotion i combmation with different varisble values
tor variables other than a variable assoctated with said winning variable value.
19, The computer-implemented method of claim 16 wherein satd test promotion is
transmitied o at least one consumer of said plurality of segmented populations of consumers as

part of an email.
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200 The computer-implemented method of elaim 16 wherein said test promotion is an

clectronic coupon 1o be displayed on a smart phonge for redemption.
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