Disjunctive
Mapping

Advances in understanding consumer behavior.

By Michael Raskin and
Warren Lieberman

The last fime | went to & mowie it
Wi Bacause (e movie necaivsdg
good reviews, | iked two of the
actars and my telavision was
brokan. The rext time | ge te a
moavia it might be bacause some
friends gk me bo joln them and
have dinner afterward; evan
thawgih the mavie may not
interast me, enjoying dinner with
imy friands will be sufficienily

appealing that I'l go anywa)y

far modeling consamen behavior.

he reasons we go to a movie are different, but the outcome
(E0ing to a movie) is the same. i we consider just 10 reasons that can influ-
ence going to movie = a good review, imvited by friends, tired of hanging around the
Feiaise, hanang & fresd piss that will expane sod0, FARrYOnD Sk B seang i, King the genas,
liking the cast, the TV is broken, the movie theatne is air conditioned, intrigued by the
lacale the movie s set in -1.024 passible combinations emerge. And many cormbina-
tions of these reasons are genuinely diverse. Going to a movie for secial reasons, not
wanling a free pass te go to waste, having a love of cinerma, having o taste for & particu-
lar genne and 5o on, In vadows comblnations, are not ol manifestations of o fow underly-
ing driving forces. Rather, the combinations are matches of diverse desines with products
thot can seras multiple pupoeses,
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Differant Rensons for Dolng the Same Thing

CUSTOMERS THVERSE DESIRES couplad swith musl-
tiple purposes pose a problem for marketing, particularly
for masdeling consumer behavion In trying to sdentify
cost-effective markoting tactics and strategies, we gener-
ally try to build models based on commaonalities that
define subgroups. For example, subgroups might in<lude
i pislse buvers, tvle buyers, value buyers, statas buyers
and brand buyers, cach representing a particular cluster
of a few dimensions. Such categories, however, are rarely
a good match to the reasons peaple give to explain a pur-
chase; ar if they anc a good match, often indnviduals anc
menthers of different categorics at different times.

A simple exercise in combina-
torics, such as the one at the
beginnang of this article, saggeits

ﬂlﬂmmhi‘rﬁng mairnber of .
categories might be needed 1o 1:(] achieve a
truly capture the diversity of rea- consistent end.

soms lesding bo a particular pus-

ol So, im the face of ol these possibilities, we do the practical
thing. We collapse a great deal of ibe diversity that we chserve,
trying to caplure the maost rebovant aspects. Thus, an air of
unrcality permcates market rescarch a inomuch of the social
scienes, We loak ot a phemomenon where people do the samse
thing for & Lirge number of different combinations of reasons
and then dha our best 1o explain 1t by usang o fow as possadble of
s Feasomns,

Until recently we had no choice. We did not have the
data processing capacity to do anything else. And now, in
a timie of micro-marketing and diverse sales channels, we
contimige b build incrcasingly complex maodels aimed a1
'h-ting seTharier about m.:ln.'hing_ diverse consumers with
products. The question is whether we still need these
maodels. Have we been wsing them for so long out of
mecessity that we have come ta soe them nat as clever
work-arounds but as accurate or at least as best attainable
representations? Further, have we failed vo realize that
with increased data procesaing capabilities, we don't meed
tar mely om our simplifed models apy lomger? We can work
with the diversity directly.

Vhat this leads so computationally s fairly straightforsard;
onge the data is dructured 1o map the different ways an out-
comme can occur The measure of effect size is famEliar: proba-
halities. Understanding swhat thewe probabilities reprezent and
heow they can be wsed = what is implied by replacing corven-
trrfal swoabels with emparically based condigional probabilitee
= i the trkckier pari.

The basic, underbying paradigm in common sense and s
cxtensian mto the natural and socal scoences is that conustion-
ncs bemd 1o oither consitenoes. ¥ot, for human bohanior a1 least,
this is cleasty cnly & part of the story ard possibly 2 eEner part.
As the movie examiple illsstrates, mumerous and diverse =
inconsisent — ressons for 2 consistent cuteome (people poang
tara mmevie ] s implied by a simple lstang of thoe reasons. They

In effect, the
inconsistent ways cooperate

cam, and dis, act in various combinatsons. So the coreect expla-
nation of the behavior is mot a signal and naise formulation, ¥
= {[x} + &, bt the sum af the probabdlitics that the combina-
tians will ecenr, and given that they oo, that the behasdor
willl crccir

Piy) = ZuPlcombinations & behavicricombinations)

However, to say this, even thowugh it i a straightfor-
ward representation of what the example illustrates - and
afl numerous ather n:lmph::- that could _ilu:-l as fau'hr b
farmualated illsstrate — i to change the notion of what
constitutes an explanation, and given that, how explana-
tions should be pursued, and
haww the information should
be applicd in practice, We are
navw inthe realm where incon-
sistencies lead to consistencies.

Thas tarms some of our leng-

J held belicls and approaches o

understanding and forecasting behavior upside-down. For

Corsrson seise garis ened bl I explanations only have
bovconver afee o the ways things happen, ane of the ingonsistent
ways, each bears bess of an explanatory burden. Understandings
that scemed inadequate when the standard is consistencies
leading b consistens s may well be adoquate when the stan-
dasd & inconsitencaes keading to comsastendies, They dom't have
tor e right soooften or explain se muach. This lets in 2 great deal
al commn sense that would stherwise scerm vl nerable 1o
countereramples (countercnamples are jist evidence of the
imconsistencies) or criticiam for lack of universality. It allonws s
to pary anabytic attention to low probabality bus high impact
possibilitics, the notorsous Black Swams, That would seom like
feise i convenional snabac Funther, it suggeets that we
ks mnore tham we think we do mhmgrnﬁdithtﬂw.m
that comimen sense understandings seem madequate becanse
they do not explain larger consistencies, We have mistakenly
aceepiod that explaining lupger consitencios reaquaines poweriful
general understandings.

Regearels s orgrrized arvund cudcames rather tham aela-
rioreships When there are mary ways 2n oalcome can happen,
particular ways (and the relationships they contain ) become

less imporgant,

A coaperation af ides srore thran o competition of
ideas. Mot only are we accustomed 1o looking for a best
explanation, we believe doing =0 is appropriate and leads
b Ehe greatest amsaght, Mo longer, While the explanation
of any particular sutceme is whichever combination hap-
pened to hold in that instance, the explanation of the
outcome in general is that if it doesn't happen one way it
cowld happen in anather way, In effeen, the inconsistent
ways coaperate to schieve a comsistent end.
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MARKETING SCIENCE

Buee amalyses on categorical  woriables.
Humans “chunk® mfermation. Continuous
dimsenssons become categonies, For example,
i:II..'|:||I:'|; E‘H.'r.;|||l'|n Iil.'h .|I'||.! e LoE 1?'||'IFT [&] &
gories that are appropriate toward understanding
the behavior of interest); intelligence can became
above average, average and below average: the
marmes al colors cover ranges in the spectmam; and
s forth. People respone mot to o peint on a con-
tinuum bul to a range, a chunk of information
containing ihat point. [s worth peding that that
comimen sense understandings tend 1o be based
omn categorcal understandings.

Historically, our most powerful quaniitative
mthods pegquire comtinuous varisbles, bat these
were ammed ai tlniﬁ.‘iu.:; diverse phenomena. And
that i exactly what we are not trying toodo, and no
longer need to do. As a practical matter categori-
cal variables are better suited to desnibing the
nuamcrous ingonsistencics that lead 1o consisten-
cies. Would we want to model each one? How much could we
gain froam dioing sat

Cowbimaiions, mot irdividieal categories, are the basic
explmnatory anmit. Although we try not to worry about it in
market rescarch (indeed, in the social sciences mare generalllv )
the mcaning af terms s aften highly vanable and context
dependent. Even in our simple movie example, the idea of lik-
ing the cast coubd refer to such different things as having feel-
ings for them as individuals, appreciating previows
performanoe, repecting & maral stand o & political poditson
they have talen, or finding them physically attractive. Simalar-
Iy, one could find dinner with friends appealing because of
crjoving their company, or becaase they kaow good reitau-
rants, of becase they cover the héll, The same terms I“Iihiuﬁ
the cast,” “appealing dinmer mvitations™ | can mean very differ-
ent things. These terms ramely have undlary content.

Wi et arounad this, a3 beit we <amn, by assuming there
st shared comanon core of that the differences do not mat-
ter for the question at hand. (iheraice, we are making the clss-
s mstake of comparing apples with oranges — ansd risk
fruitless reubis, The selution in everyeay thinking is 10 ase
mendificrs that peowide a context, This cannot be done in pars-
rmsomious meodels, but it iz a natural part of thinking in terms of
commbinations as the explanatory unit. where the meaning of
thse clemeints im the combanation is understood as being defin-
ing in the comtext of the other dements,

Covamonalitics are mof thee basis for explanations. From a
H:g1.:| andl pide |.H.1i||l of view wie can dis-ling.li‘-h yiberiatic of
“real” ettects by their comsistency amidst more random evente
This is a central device i everyday as well as experimental
begics cheoxking whether an input is present when the owtcome
ecurs and shaeni when i docs nol oocur I_f-;i||$ staiisiical
meethodi, we look for covariation, chustersng and o forth. But

DRAHE TODAY

‘ﬂé)l

Toageting cost-efiective marketing tactics and sirategies wre pensnully hased on commanalifies
theid delime salegromps.

as the mavie example suggests, commonaliises are of varying
imprlance inexplaiming an owtoome. | might go to movies
that have the samie director but the other seasors do not over-
Lap. Chr the cormaonalities might extend bo enjoving the friends
| gowith, wanting to get oufl on a weekend night. looking bor
ward 1o going o a restaurant aftervards and numerows other
reasons The degroe to which those commmonalitics are mmpar-
tarst is.an -.-mpiri».'.ll st KA,

Commonalities may, however, be usefuld in making predic-
i, ance l.|1qr ca be cornelated with the outeome: 4 -.'.||.|..|||'I:r
ikt s bl useful and h.-ig'hl:.- miduuling.

T Iasic explanatory fogic of laran befravier is digime-
tive, mor conpamctive, Technically, this i just a shift from rea-
url'lilu_a; umi'ur'rl. Iliw:h' Bix 1-:-1'-J.1ll-ila,g iJl':-iuIHlitﬂ!r- Ratker than
reasoming that A and Basd O lesds to D, we now geasomn that A
ar Bor C leads to D in the case of disjunctive explanations of
human behaviar the As and Bs are combinations), Substan-
tivehy, it i a move 1o an entindy different mede of explanation
amd carries with it a number of important implications. Under
uncertainty the probability of an cutcome resuhting from a dis-
jusctian m greater than the probabiliny of that asteome duc 1o
amy of its comyponenis This is the legic of how mary individ-
ual low probabality inpats | inconsistencies, which grven their
number must mestly be low probability) can jointly explain
higgh probabality custcomes (sonsastensios ), But onoe we adapt
dlisqunetive logi, which makies it possible te use the inferma-
tion provided by the inconsistencies, the value of many prized
intellectual traditions comes into question. Such traditions
insc e commitments e
+  Parsimony. Disjunctions are amvthing but

Parsimoneous,

*  Elegance, Explanations that say it could happen this

Y, o I'IH]'I.'H.' that., ar I'IH]'I.'H.' e MG -|nrll|'l||5 bl

clepant.
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MARKETING SCIENCE

Seeking powerful basic or underlying forces. Such
forces may be nothing maore informative than the rules
of chess, which simply describe the very lange number
af possible behavior,

* Theary development. A disjunctive view suggests tha
our everyday insights, via a “sum of the probabilities
of events” frameowork, can easily provide adequate
cuplanations,

= Hoping that ence we have made enough progress
the human warld will becom e comprehensible, Cur
enifls age ill-saited o hunl]“nla. the number of
possibalities, probability estinates and caloulations
requirned.

Diasjunctive logic places all of these imtelloctual pursaits ina
i arud less flatsering laght,

For the most part, then, views
ing behaviors as arising from the
sum of the probabilitics of dverse
combinations = thet &, the dis-
junctive approsch = albows us b
stay close 1o sensble evoryday
unsherstandngs, a5 misch as i <dri-
Wi Lk vy from iy conventional snalytic presumptions. Y
it supports a straightforward approach to quantitative analyses.
Giaven the data amsd the power of personal computers we Gin
msap the degunction. That B, we can stracture the data s shaow
cach of the combinations (paths in the map) and calculate the
probability of each leading to various outcomes |or, when
appropriate, amply cxamine the counts).

Having comstrucied this map of paths and sutcomes, we
harve, as vwe would with a geographic map, a refarence worke. We
might ask. for example, what is the probability, based on previ-
o behaviar, that a custamer with a certain demoggraphic pro-
file wwilll puirchase a particular brand of car i tlse mext vear. We
vl then kook up (select) all the palhnmm.:inin_g_ that pro-
file and their car-buying history and compute the probabsility
ol the purchase, By itsell this would be an unsatsfactory analy-
st bivwrevier, simee i 1s likely that within ihis group the proba-
bility of purchase deperds maore on some faciors than others.
Bt we can take the nexst stop and identify the paths asocated
with highor purchase probabilitics and the Botom they tensd 10
coptain, In Disjunctive Mapping, both of thee steps ane ingor-
porated indo a single graphic display. The display also provides
a graphical display of ssgnificance tests for differences among
the variable,

Po mesdel s comstructed, Alecrnative cxplanations are mot
tested. With the possible exception of significance tests,
depending on which are applied, the assumptions are only
thsose requand for basic arithasetic, The metbied is mon-pars-
meetric. The effect size measure is easily interpreted {probahili-
ties can be understocd as percentages). It can be used with a
mindmum of mathematical training,

The map b a reprosentation of empirical data, and we are
MPI}'Im'dthg_upMul it car tedl wis, vet we have anwered, in

light.
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Disjunctive logic places
infellectual pursuits

in a new and less flattenng I

an easily nterpreted marmer, exactly the kind of o ensach and
vty questions we generally pursue. The question for more con-
ventional amalyis b= Wheon s s greater complexaty and unire-
ality justificd?

Applications

WEWE PUT the Disunctive Mapping theory fo the fef ina
fow differont sconarios. Aldhough our fing feecsting application
cliad it beverage the fandarmental stremgih of Disjunciive Map-
ping o st out the complexities of dijunctive combmations
becanse af a kack of misch of the rdevant data, we took ld\'m'l-qr.
of the maages path structuge bo forecast demmansd for a hotel at deee-
native prices and in response to aliomative competitive scenarios.
The idea was that the disaggregated rature of our anabysis veould
betier capturne the tnee variatons in demand across albermative
conpetilive sociifios, as we did nod aeod 1o fit 2 functonal S,
to be more accurate than those
clasticity curves, our methed dsd
mot exhibit the instabilitis and
exttremne volume predictions 1hat
baad plagued the  comamizomal
micthods developed by the boted's anahvss.

Bescause Dispanctive Mapping does ot rely on a model, its
fomecasts wore free fo track discontinuities. Consequently, it was
bess likely 1o ks errors on days thae had unssaally ke ar
high demand, And, instead of being lemited 1o sample sies
based on predefined day of week and seasonal considerations,
it could insrease umplr ] I:r:r axli}hiny_dﬂh fos d-:'p nhiit
shenw similar combinations of infuemizal varables, and do s
an the By, That is, the forecast could be based on a selection of
recomds chosen for the specifics of the day in question. This
enabled optimal, and detailed, pricing strategics (eg., which
promistiond arl ather controllable discousnts 1o offer in sddi-
o beethe publicly svailabde rate) e sstimated for JH}'ﬂiHﬂ
commipetitive scenario, conasdering bow far i advamce of check-
in dlate as well as the number of rooms still available,

Further, if the competitive seenario was onc that had na
previoushy been experienced, it would be easily detected as that
pathway would be devoid of observations. Analysts could be
alerted that they were facing a now competitive situation, Sach
a level of specificity would mot have been poasthle asing rypical
price elasticity models.

In ancther application, we used Disjunctive Mapping o
amalyze the reaalis af customer surveys Tor a bobd with a casi-
ne The susrveys oontained a large mambser of ibems that eeflege-
ed ghobal respomses, so many were highly correlated (although
multicollinearity poses problems for regression- based amalyses,
this is ot the case in Disjuncive Mappingl, The hatel hadd
founsd it diffscult o sdentify which areas truly made a difference
in the propensity for a customer bo recommmend and retumn bo
the property: Lhing conventional methods, its analysts were not
dble wo determiane the mad cost-cffective investments far
jm;r:a.-l.in.g cisstomer satisfaction and in.r;m-:ing. Custoimer
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refurn rabes. By mapping instesd of modeling customer survey
respomses, and camrying out analyses of frequency and Likeli
bl of ebtaining the daired sutcome (i.e., recoiving a high
rating on the customer survey, Dpunative Mapping cnabled
Lk Bk il.‘ll.'.l'll!il‘l!' the \|h.1.j|-||. arexs thal weee rusl ||L|..|-. s prake a
difference in cusbomer satisEsction and propensity to refurn.

As aside benefis, the analyses we conducted also led us to
understarad thal cortain custerner sopments fespondad s quc-
tsons differemily, Fos I."I.lll'l|"]-|.‘. farst-time visdiors were AVRlein-
atically giving lower ratimgs. Because emploves incentive
AT PeTIS I s tidd ety Bo o cusbormiers :-.'q:ﬂud-n’ LU
I]'II"\-\.!II‘1.1.'!|'\., i J.Jll_\r.lln‘l 1kt |.'||'||'|t-:|:.'r|.1 LIERY) e Been umlair-
by penalized when promotions were run that led to higher per
centages of first-time guests staying at the hotel.

Additional detash an thewe applications will be provided i
a fitiare e of TS T,

Gther Potential Application Areas

THI% BASIC APFROACH 10 analyss decribed bore can be
exiended i a number of directions. In bhealib care, for exam-
ple. a major imipediment to progress has been the brillienaly
sucorsaful infectious -discase model: find causative organism,
diefean samic, cure ailment, This approach, howeover, docn't
wogh Tor -||r[\llﬁ'\1'm-d'|,-|:l'i-|1.il'!'|.|l |tij.|‘:l|.'ll."\.,.|.|l'ﬂ:«n|\'_ oibers Fyen

soamie infectious allments = ALY, for instance, or drug-resis

tanf tuberoubosis -
ing the onganiem. And some ailments mteract; dabetes and
chity, for cxample, which i tum are often linked with respi-
Falay |:n:|1’||l|_'|r|'. s a 'Hll_'l_"ll agech, | heres o ey Fu'.|:
tov getting strep thoat; there are dozens of paths todiabetes and
mayhe thousands bo depressson. These seem a natural Bt with
the Dhagunctive Mapping approach.

call for lifestvle changes along with sttsck

Chber public policy arcas, from analyang crme patierns to

SR ALl -|||.".-rt-\.||'-||'rr:'|r. whiere there are ||'||||'Iip||' ]'ulh-h o ke
same outcomie, would also be pood fits. Disjunctive Mapping
bt the pofomt iall b '-ipall-l-.-.ul!l:-' HTPIORT thee tactics and strate-
|.Li..". ﬂl'.|l|l wed i mar Ll'li:lp_, i vl as im |!F.||:-E'h ;‘l-:l“.. .

For @ more com plete discussion, incheding practical strate

gies for a disjunctive buman world and soripes for running Dis-
panctive Mapping's basic operations in [P, see “The Arithmctic
of Human Belwvion”
Verite: Solutions websit e, (v veritecsolutioaora L 1ORVS
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