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MEDEA SELECTION MODELS : DIRECTIONS FOR FUTURE RESEARCH

V.L. Mote'ﬁ Kalyani Rangarajan
Indian Institute of Management, Ahmedabad, India

1.0. Introddcti&ﬁ“

Almost a decade ago it was pefceived‘that the
advertising functxon in India would have to be placed on a
more systematic foundation than ever before, The markets
Tfér many consumer products have been changing from
sellers' to bﬁyét;'..necessitatiﬂé'evef increa#ing
advertising efforts., Simu'taneously, the cost of
advertising ﬁas;ﬂeeﬁ{increaSing”by'1e£§§'énh bounds. These
gyg;cﬁangps in the ;ﬁdian environment have made it
imperaﬁiye-gha; all advertising decisions be subjected to

a systematic scrutiny.

Defining advertisihg as non-personal forms aof

communication, conducted through paid medla, under clear
1
sponsorship, Kotle"‘ 11sts four major choice problems

thatfan‘advertiser has to‘resolve. These are':
1i1, Choice of the message regarding thei'

Product qualities that is to be conveyed
to the target audience.

Philip Kotler, Marketin Mh agement : Analysis, Plannin
an& Contrdi "‘(New’ Delht, Prentice Hall o -Indi&,_y
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1.2. Choice concerning the md¥ner in which the
- desired ‘'message is to be structured and
the pictures, symbols, colours and tones
that are to be used to facilitate the
communication of the message.

1.3. Choice of the media class? and the media
veticles? within a media class that could
possibly be used for conveying the message,
and ' - '

1.4, Choice of the frequency with which each
of the potential vehicles is to be used
during the period of the campaign.

In the language of adveffising,nchoice problems
Ity
1.1 and ‘1.2 are referred to as copy problems or creative
problems. Choice problems 1.3 and 1.4 are referred to

as media selection problens,.

It has been claimed that in India, considerable
attention has been given to the resolution of the

creative problems.3 In the media selection problems;

'
RESIE

Little:and Lodish ( "4 ) define the terms media class
and me 1ia vehicle as™"A Meiia Class will t: a general
means of communication such as television,magazines or
newspapers. A media vehiclie will be a cohesive group of
advertising opportunities within a‘¢Yass, such as a
particular television/show, magazine or newspaper."

Thus within the clasgﬁoﬁ;bress medium, Readers Dig©ost,
Illustrated Weekly, Times of India etc., denstitute the
“media vehicles."

Some of the American Schplars, working in the advertising
field, have pointed cut that the adVertising agencies
create too few advertisement alternatives for their
clients. The advertiser does pot get a very good adver-
tisement, but only the best of the few that have been
created{ See Irwin Gross, "An Analytical Approach to the
Creative Aspects of Advertising Operations," {unpublished
Ph.D. Dissertation, Cleveland, Case Institute of
Technology, Nov, 1967). |



only the choice of media has received somé attention. It
is only sincé'1970;th5t the problems of chobsing media
vehicle: wifﬁin a media claﬁsrénd the-proﬁiem of the
frequenéy‘withAwhichneaéh ﬁéﬁicle is to be used héve
received the attention that the decisions warrﬁnt. .Evén

in United St&tes, the search for better ways of making the
' YL

Y

choice, started oniy since 19644. Engel and Warshaw( fﬁ' 1
Hére among the pioneers who explored bétter methods of
media Seiéction using linéar pibgramming,- Realisiﬁg the -
need for better methqd§’$£;;édia selecgiqn,'some of the
Indian advertising_agi;ciés;“iﬁ'197&,.5tar;ed work on
develOpment.ofﬁfog@§i ﬁéfﬁﬁds:to aid media seléctidn.Th§
earlieriwork was devoted to fheﬁdevelopment §£ an approach .
for seiecti@m;of mé@ia vehicles in.the .press ﬁeéiﬁm. For
details of this approach; the ieader.isbreféfredwtd'

Clarion McCann Advertising Services Limited ( ; ;ﬂg'j'éhdi
Jain (16 ). The aim of these approaches was to
provide aids to ﬁﬁe adﬁértiser in the:seiecfibﬁ;bf"

publications, fér_achieving'the'advertising objeétives

4 - T LT ' IR

In 1964 the first application of linear programming was.

~attenpted to.decide which media vehicles to use, to
achieve’ the advertising objectives at minimum cost.



at a minimum cost.s

Encouraged by the results obta1ned from.the use of
formal methods in the selectlon of medza vehlcles 1n the
press medium, the experts in the f1eld of advert1s1ng have!f
shown interest i exgandlnv the scnpe of - appllcat1on of
such formal methcds, It was desrred that the Aethods
developed-should be refined and extended to otheér medie
as Well.. Con51der1ng this 1nterest shown by the practlsrng:
world, in the search for better methods of med1a selectlon

‘ T s

we came tg the conclu51on that time was now opportune for
~identifying the d1rect10ns in wh1ch the selectlon methods
developed should be 1mproved The obJect1ve of thls paper
is to list the possible paths that research in thls area

could follow.

2.0. Approach to the'problem

The first step in the process of 1dent1£y1ng the
future directions for research is to report the work that
has alre.dy-been-done in this area. . After ull, the
frontiers.of.what -5 known and what is not known should

be clearly demarcated, befirefwe chalk out the course of -

St
5 s

Most of the work that is being done in this field in
India is by advert151ng agencies. The agencies treat the
work as confidential, and do not report to the outside
world. It is therefore 1mpossible to acknowledge all

the work that is being done in this fleld
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action for the future. Part of this paper is therefore devoted
to a survey of sosne of the importent work dome in this field.
'hfter‘completion of the survey, the paper then addresses

itself to the task of identifying the directions for future

research.

3.0. Overview of the working naper

To facilitate reading of this paper, we are giving
a brief overview of the sections to follaw.

Section 4 describes the earlier work, which followed
one of the following two'approaches :

a. To make the selection of vehicles in order

‘ to maximize the:.number of exposures created

in the targeét-audience subject to the
constraints given by the- advertlser

b. To. make the selection of vehicles so as to

" achieve the desired coverage and exposure

,_at a m1n1mum cost.

;ng;heee approaches, the concepts of mathematical
programming are extensively used;

Section 5 sketches the models that Aeal with the.
problem of dec1d1ng the opt1mum allocatlon of funds for
'advertlslng ; These models de not dlrectly con51der the
: problem of select1ng advertlszng vehicles
Sectlen_G deals w1th-the selectionlapprdéeh which

selects the veh1cles SO as to maximise elther the average_

(expected) sales or expected net contr1but10n that w111 be

6

The terms coverage and exposure are more precisely defined
in Section 4.2,



-

obtained from the selec:iny of mediz vehicles. ~Specifically
the MEDIAC model develuped by thtle and Lodish { 27 )
the ADML, model of Aaker ( 2 )} are descr1ued in some ..
detail.

Section 7 presents two possible approaches that
can be adopted for fuﬁure research The data that may have

to be generated $o that the proposed methods can be used

in practice are alsc discussed in this section.

4,0, 2211cat10n of Mathematical Programmlng to the
Resolution of Media Selectlon '

4.1. Apptzcation of Llnear Programmlng

In the earlier approaches, the media selection
problem was formulated as a linear programm1ng problem. In
its simpler form, the problem was formulated as that of
maximising the eéxposure values subject to the constraints
on budget, maximum number of insertions that will be taken
and the minimum number of incertions that mrn it be taken, if
so desired by the advertiser. The simplest formulation of
such a problen and some of its variations afe given in

Appendix II, For a more deta11ed descr1pt1on the reader is
: H

advised to refer to Bay ( wo Buzzel, (7 ), wa-

Engel and Warshaw { i ingaSS'end.Lonsdale ¢ e,

Wilson ( . 41), and Stasch ¢ 7 35 ).



4.1.1, Data Required from Advertisers

In the simplést formulation, the data thai the
adVoTtisernhoo to suppiy was i) a list of potential media
‘yehicles that he was willing'to consider, ii) the value’
to hiﬁ;of the exposures resulting from each of the
ﬁdﬁential_media_ﬁehicles, if Selected, iii) the cost
"ﬂof 1h§ozﬁipn in each ofzﬁhese_vehioles,'iv)‘the maximum
amount that he uas willing to spend for advertising,

‘v) the veh1cles Wthh must be included in the plan (for'
'reasons other than economlc) and vi) the minimum number
of insertions in such veh1c1es. With these data, the
model produced a media plan showing the vehicles that
should. be selected and the number of insertions to be

taken in the selected veh1c1es.

'q,f.z. ?Tho'S£reng4h3; and-Weaknésseo of thisapproach
o The maJor strength of this. approach is 1ts
.,‘51?P11°1ty- The data-requ1red except for the exposure

volue, was extremely 51mp1e to obtain. T rc are
:standafd 11brary programmes available, for solving the
11near prOgrammlng problem and these packages are very

‘1ngxpensive to use.

The Simplicity;ofgthis approach was achieved
L Tat a cost The'approabh had three major'dfawbacks. The

Tflrst was that £t -did not dlfferentxate between two types
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of plans, one of which would result in ten exposures to &
one person and another one which would result in one
exposure to ten persons The second drawbeck was that'it
maximised exposures ln aggregate In'many situations, the
advertisér wishes to commun1cate the messace to different
segments of the audience and the importance of each of
these segments may not be the same.  The: third drawback
was that the solution to the 11near programmlng problem
would mot: be guaranteed to be in integers, To-have a
:solutlon wh1ch requlres the advertlser to’ take
fractional insert1ons 15 operatlonally meaningless.

= In our v1ey, the first drawback is the major one.
The second drawbgpkdgqg%d.be.EOrfected bywslightly-different
formulations. In case,‘es pointed out in theé third drawback:
the solution turns out to be.ffeeiienal, then it can_.be
‘rounded off to the nearest 1nteger. Certainly,this #111
lead to subopt1ma1 solutlons But the error is unllkely

;o be i.rge, if the cost pé¢= insertion is ;ew.

o .In can be argued that the first drawback is not
‘"abﬁéevere«as it sounds, because of fﬁé'faet-that upper
“limits.have been placed on the number of insertioms to be
taken in each of the v.ihicles., It is therefore unlikely
hat only a few vehicles would be 1nc1uded in the final
Vplan. When a 1arge number of vehlcles are 1nc1uded the
_p0551ﬁ111ty of the plan resultlng in large number of

exposures only ‘to a few people is unllkely to ar:se

' S
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This argument is only partial;y_gorrect.- In case
the'upper'bounds on the_meiia vehicles afé to be used as a
mechanism_to ensure that large number of exrosures are ndt
given tnﬂfeﬁ pecple, then one must have a method of knowing
how the upper bounds should be rlaced, In the absence of

such a method, the formulation will be arbitrary.

4.2. Reach and Frequency Models

Realifing the limiggtions'df the use of iiqear,
. programming, attempts'have‘bpgn‘madé both in United States
and in India, to overcame.some.of thesé iimitaticns.. Before
we describe thg_featureé‘that are sought to be incorporated
in tﬁe mediaaééyﬁctiOn'éodel, we dig}éss-to define ;héq;g;ﬁs:
reach and freguéncxarf'wrr‘ ’ |
| Ther;each}of &jme&ia schedule is defined agﬁfhe3
fraction of people wh@*aie:in the ahdiénce of at least one
vehicle of the schegule:‘.fQSQuénaz is defined as the
‘average number of times a persén-is in tﬂe gﬁdience Sf a
schedule, given that he is in the audience at least once.
The desirabie-féétu;es that are sought to be ﬁ

included in this model are listed below

a. Different Segménts of Interest to the
Advertiser _

The seslection method must recognise the fact
that the advertiser may be interested in multiple target

groups.
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b.. Interest to the Advertiser in Coverage and
Frequency

In each of the target grouns cof interest, the
édvertisér would want te ensure that he reaches at least
a ;ertain ﬁropartion of the tarpget group and.that the number
of times he reaches them on an averagé, does not fall below
a minimum number. This.inpgrest_is_based op'the premise
that advertising leads the individuai in the target audience
to the.desired action by taking him th¥odgh four stages.
The first stage is,thgi of making him awareﬁdfﬁfhe product
or service offered. _The_§econd.stage is thét:of enabling
"him to comprehend the characteristics and aftfibﬁtes“of the
product or service offered. The third.stagefis that of
changing his attitude towards the prodﬁéti The final
stageé is that of .leading hlm to take the des1red action,
if the attitude is favourable It is be11eved that a
certain minimunm number of exposures nust be g1ven to the
ind1v1dual in the taxrget guoup, to accomp;igh the move-
ment through eacu of the stages. He;:e ‘the need for
minimum frequency. The need for reach arlses from the
fact that the larger the number of people exposed, greater

will be the number of peoPIe who might take the desired

~course of action,



11

c. Interest to the Advertiser of Minimising Cost
Subject to the Constraints. of Reach and

Frequency

The selection nroacedure should, as far ns

possible, ensure that the St;ectéd plan ach_.eves the
objectives of'coveeage and-frequency &: a minimum cost,

In the other parts;ef the WOrld; work in thls
direetidnfwes done by Zaﬁgwill ( 435, Lee ( -:‘ A2
'and Chance, et al ( : jO.):

“In India, work in slmllar d1rect1on .was done

by Clarzon McCann Advert1s1ng Services L1m1ted . Jain and
Search Consultants Priv.tc Lmltcd.

4.2.1.  Approach Developed by Zaegwill

The main featuresof the approach developed by

Zangwill are sketched below L | o
ke aj_ The advert1ser has dec1ded upon ‘the . selectlons
that he is willlng to cons1der. For 1nstance the-
selections could be Llfe Magazine, Look and San Franc;sco
Chronicle etc., | o

" b, wlthln each selectlon, the advertiser has
1denf1f1ed a list of mutuallv excluezve advertls1ng optiens.
To’ illustrate, within the maJor selectlon L1fe, the“ | |
advertls1ng opt1ons are, to use four 1ssues of L1fe or six
issues of Life or elght 1ssues of L1fe.

el The advertl;ee may not see a particular sele-

ction, but 1f he dec1des to use 1t then only one of the

mutually exclusive optlans w1th1n that select1on must be
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sejected. For'éxample, Lifé'magazine'méy not be used at
all. But if use¢d, then only one of the three options:
illustrated in (b) must be selected.

| | d.. The problem posed is to select the advertising

options within each selaction so'that the total rated
effectiveness units are maximised subjett to the following
constraints 3

'i) A selection may or may not be chosen. But if
a selection is chosen, then only}oﬁe bf the mutually
exclusive options within that selection must ‘be chosen.

i1) The cost-incurréd in séhedulinguthevoptions
should not exceed the budgét allocated and |

iiij A minimum number of effective éxposures must

be created, if so specified.
| e. The total rated effectiveness for any
aéiecfibn of options is computéd iﬁ the manner .indicated
_below : b

“For each option wi:iin a-géleéfion,ua rated effe-
cﬁiveness value i assigned. For instnce, the option ~
4 issues of Life was.qssigned_éf;ated effectiveness of_604é.
:Thé'ratéd“effectiveness is assigned after considering the
composition of the audience of the option and the
importdnce of each category of the audience to the

 adveftiserI' The rated effectiveness units of all the
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opt1ons included in the ptan are totalled. From this total
rated effectlveness un1ts, the loss in rated effectiveness
because of &qﬂi&jﬁoﬂ witlfin two options is deduct.d, Thus
for eiample if the 11an 1nt1uueo two optlons of using

four ‘issues of’ L1Le and six 1ssues of Look, then a total of
1760 rated effectlveness unlts w111 be deducted from the.
total . |

4.2.1.1. Cr1t1que of ZangW111's Approach

The major llmltatlon of the paper is the lack of
rclarity of the approach Wh1le the formulatlons of the
constraints is clear the reasons for max1m131ng the rated:
effectiveénsss. unlts ‘are not at alI clear The author R
glves us ‘no 1nsights 1nto the reasonlng that has lead him to
maximise the rated effectlveness. In the absence of any
reasoning provided by the author we have tried to develop
a reasoning that would lead to the formulat1on of an
objective functlon similar to the one the author has used.

It appears that the approach the a thor ~has
adopted is that of maxxmlslng the expe~ ted value of a ‘Teaponse
funct1on 51m11ar to what has been used by L1ttle and
Lod1sh ( 24 3y ipn. the model called MEDIAC Wh;le=L1tt1e
and Lodish'( 24 ) use an Cxprntlﬂ' _Tesponse functlon
Zangwill uses g quadratlc response functlon We briefly
outline the reasoning that would lead to the formulation of

the objective function that the author has used, The

detailed mathematical reasoning is presented in Appendix 17T,
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Thére are three steps in the féaébnihg; The'
first step is to ségment the target audiencéfaccording to’
30me cri%éria. The second s ep is to asses. the rated
effectiveness of ths advertisement in the different seg-
ments. The éhird stép is to set up a relationship between
the respdnse to a media plan and the rated efféctivénéss'
level created by the plan.

The author has sepmented the target audience on
the bas1s of age, sex, income and reglon which, arc1b'uu his
wor@s, "1mportant sales factors ‘whith had to be considered"
in the effectiveness calculatlon“. Four age groups, five
income groupQ-éhd three regions have been used. The - "
target audience {gjtﬂérefore classified fﬁto’lZO'segments
(4x2x5x3=120). |

The author then measures the rated
effect1veness of the advertlsemunt in a segment by the 'sales
potent1a1 of a person in that segment. Let us denote: the
sales potential weight (value) of a person in the age group
é:'sex s: ;;ééﬁe group I and region r by v(z, s, 1, 1).

For co;;ehléﬁcé, we will use the index t for (a, s, I, r).

Thus v(t) w111 stand for the sales pbiéntial weight of a

psrson in the segment t, namely (2, s, I, ).
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- th '
A person in the "7 segment may nor may not see

J the advertlsements lu *he.redia plan. The number »f
Aadvert;;ements that he wil. see will depeni}on i) the
_cho;;ps madg in cach of the selectiows, and ii) whether
or.not.he is in the audiences of the selections (media
optinns) made by the advertiser, Since he may not be a
lmémbgf of the audience of all the selections, the rated
effeﬁtiveness level created by the media plan, in respect
of this person will not be equal to v(t) x Total number
of irsertions takeh,; Let y(ﬁj'déﬁote the'iatég?effecti—
venéss level of a person in the éth'segﬁéﬁf,”éftér
‘taking into account the fact that he may dr'mafﬁhot be
In the asudiénce of some of the choices that we mke. Let
us denote by R(t) tke risponse that will béiééﬁé;aﬁed by
the media plan, ffom a sérson in tﬁé.ﬁth segment. The
author ‘adsumes that R(t) i's ‘given by :

$OTTUREY = y(e) - bTv(e)akgl?
wh?ere b is a constant andK = "E"'{'y(t)}'
A quagratlc response functlop is used because the response
will be a dlmlnlshlng functlon of the rated effectlveness,'
after 'acertdin level 0f effectiveness is reached. The
totdl réspofise’ to the 515%:?f6ﬁdthé tth segment is
therefore N/ R(t),’ where N, Stands For the number of

Vo

persons’ in"the region r to which thé person in t belongs.

Wt 3HH
VIKRAM o eay iBRARY
;NDLANTWu:J‘v S LRAGEMEN

YASTRAPUR &+l Gh BhG - 3800%%




16

The tctal response R' is obtained by summing Nr R(t) over
all the segments. R* by itself canncot be maximised because
each R(%) is an uncertain q . ntity, dependi g on the

th

uncertain event that a person in the t segment is in the

zudience cf the choices made. The zuthor therefore chooses
to maximise the expected value R of R'. Notice that R*®
also depends on the c¢hoices made. The choices are therefore

to be made so as to maximise the average value of R'.

Théfa are sevéral limitations in this approach.

The “first one is the manner of computing total response.
In arriving at the total expected response from a segmént
the expected response from a person in each segment should
be multiplied by the number of persons in that particular
segmégéw@ﬁd not by the total number of persons in the
region to which the peréop belongs.

| | The second limitafion is the manner in-which the
responsc function is forﬁul:ted} The respc - se function
is not based on the currenfly accepted theory which expiaihs
how advertising works; It is noﬁ generally accepted that
advertising increases the °h3“99$.Qf a person taking the
desired-ﬁction, by taiing him through the different stages
of awarénéss;thmﬁréhensién;_éqnvicgion_and action, In
constructing the response_fﬁncfion,:it is_desirablg to see

how the probabilities of a person moving from one stage



| | | -
fq another are altered, by fhe'eprsures he'féceifés from
~ the advertisements. hThe quadratié reﬁpohse function, as
constructed, needs moge'justifiéétion. |

- The-thiri"limitationﬁis the assumption that a

reader of a publication reads all the issues of the
pub}ication. |

H There are a number of assumptlons made regardlnc.
form of thsa functlon v{t). These assumptions have not been
s;a;gd clearly. The'absé@ce of the reasoning that {.::led
the achot to use the special structures, for v(t) is

therefore not surprising.

o 4.2.2. Approa;h;develpped.by Lee
_ The ‘main features of the approach developed by
'Lee are sketched below B

4.2.2.1.Main Features of the Model

'}f' The model is confined to the selection of
, vehicles within the medium of press. o |

| .2. The decision jroblem that .the model is set

up to-solve is thar of deciding the number”gf31nsert10ns
"tOzbegtaken ¥g 9ach_of the publicatiohs under considerationt
énd.the §i§§ q§ the @dvg:tisemqnt,in each of théﬂiﬁéé;tions.

‘;h§z. There are four.assﬁmptidns.made in the

modeal, The first one is concern1ng the relat1onsh1p
,bet#ben the s1ze of ‘the advertlsement -and. the chance of

it being -seen by readers of the publicat1on in whzch the -~
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adyertisement has been placaed. More specifically, if the
.size of the advertisement is expressed as a proportion of
the whole page it occupies #nd is denoted by p, thev the
chance that 1t will be seen by the readers of the
pub11cat10n will be vp

The second assumption is regarding the chance
that a person in the .target audience:wil’ be.. reader of a
groap of publications. It is assumed that the chance
that a person is a reader of m publications, is - tho produgt
of the chances of his belng a reader of the individual
publlcatlons. Thus if Py (i-= _, 2, ... m) is the;chance
that he is a reader of the ith publicatioa ther the
chance that he is a reader of all m pub11cat10ns is P1P2
Tt e Pp* Thls relatlon is assumed to be true for all
values of m.

The third assumpt1on states that a11 the readers
of a pub11cat1on read all the 1ssues of the publication,

“ . The fourth assumption 15 concerni.g the number
of target groups that are of interest to the advertiser.
It 1s_aeauped_that only«one,group,amonget the audience of
hthe pubiicatiohTis of interest to the advertiser.

thes,eassumptlons Lee proposes three

| é.: With
approaches for solving the problem stated in (2)., In éach
of the approaches simplca dec151on Tules are ‘obtained, . to.
determlne the Optlmal number of 1nsert10ns .to be taken in

each of the publlcatlons ard to decide the optimal size

of the advaertisement in the respective insertions.
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5. The-first apnroarh that is proposed for
resolv1ng the choice nroblem is that of max1m151ng 1mnact
(average frequency per ﬂerson 1n the target audlence)
subJec» to theﬁcondition that the cost of adVertising does
" not exs eed the budget thet is.allotte&. The second approach
is that of maximising coverage (reach) subject to the
~condition that the cos: of advertising does not exceed thé:
allocated bHudget. The thirdqapnréach is that of maximising
the impact subject to achzev1ng a.minimum specifled n
coverage (reach) and ensur1ng that the cost of advert151ng

does not exceed the limit set on the advertising

expendlture. _
Lée showé that, when an upper: lim1tlls fixea for*
.
the expeniditure pn advertlszng, in general it is not -
possible to maximise both the reacphapd ;he frequené§11;1

simultaheously

- 4,2.2.2, Strenguhs and weaknesses of the model

_ " There are two majcr strengths of che paper, . The
fifgt one is_;hat ‘% formally links th: creatlve aspects
.of”ﬁhe advertising problem with .the problem .of media :
selection., This link isAfonﬁedvthrbughiéﬂe éssumptionihﬁf
that the chance of a reader of -a publlcati;ﬁ see1ng an
-advertisement 1n that publ;gat1on 15 equal to the square
root qf_thp §1ze_of”theagdvettlsqmgnt;' ;Thc axmndaﬁtﬂ:mﬂh-“‘

of the paper is the reasoning it provides for QSingwthe
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crlterla of maximising coverage in resolving the select1on
pagg 17
problem stated in paragraph 2, “Lee roints out that if
the response zunctlon has a particular structure then'
given'hio'assumptions,“maximf;ing coverdage :ill ledd to the.
‘ maxlmlsdtlon of response s The‘etruct*re‘thet‘the'response

functlon of the campaign should have is'

M
R = E(lwp R .
r=0 "
. In the above equatron the'notations have the meanings stated
below

R denotes the response to the'advertising
campaign

M denotes the total number of insertions
taken .

S vdenotes the number of times the‘advertisement
is seen by a member of the target audience

p is a constant and

I is the probablllty that a member of the:
target audience sees the advertlsement
exactly r times.

,_Theﬁmain veakness of the papC“ is the restrlctlve
assumptlons made in the development of the model Thel
assumption o that the chance of a person belng a reader
of m pub11cat10ns is the product of the probabilities of .

his be1ng a reader of the 1nd1v1dual pub11cat10ns is far

L I

too_re;trictlve. ‘This assumption is certa1n1y not. valid

in India.
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The anproach of maximising imprct (frequency) «
'w1thout any control on coverage will have the problem of
not being able to d1fferent11te between a plan that :;ives
ten exposures to one perscn dnd a plan that gives one
exposure to;ten peisons,

4,2.3. Mediaz Selection Modelsin India

4,2,3,1., Press Media Plannlqg
in India, work tewards the development cf

;fqrpdl methods for media selection was started in the early
3ev§nti¢s. The earlier work in'tde fieidﬁwas due to Clarion
McCann Advertising Services Limited ( ) and Jain ( 16 )
The essentlal features of the early models were :

a. The medla selectlon models were developed only
-_for the press med1um. The data pertain1ng to the readershlp
of publlcatlons used Ain the selectlon models was obtalned from

Nat1ona1 Readershlp_Survey“I (”' Qg) |

b'; The models adopted two dlfferent formulatlnns
for the é*solut:on of the se¢? lection problen One formula-
~tion was to seloct the pub11cat10ns so as to achleve -desired
m1n1mum reach and frequnnuy in the target segments of P
1nterest at a minimum cost. The other: formulation was to-
"select the publlcat1ons in such a way that a minimum
specified reach and freqqgnCy_werg~oBtaihddfiﬁyfhekdﬁddifiéd
target Eegmentva=The totaflcoétﬁdf the sélecfidh-wdd
within the budget allocated and the overall frequency was

maxlmlsed
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In Order to compute the re~ch of a media plar, common reader—
ship betwden 2, 3.. publicatiocns was required. Since common
readership betuween thrss or mora publigations was not auailablé,
afforts uere_made to find the upper and lower bounds of the reach

of a plan.

Tha earlier methodé:ﬁsed—Kmeral‘é-{Zﬂ)-méthﬂd'to obitain the
loQér buuhHé on reach. Jain improuad:tha lower bound developsd by
Kﬁéral. In both Clarion, Mote and Jain models, the media planning
prﬁblem was formulated as a 0O-1 integeT progrémming problgm;'Bbt

efficient heuristic methods were developad to solve the‘problam;

The data used in the sarlier models for sélectioﬁ of the
publlcatlon was the readerehlp of an average jssug of a 'publication as
raportad in ﬁRSI. ”;t was assumed that the reéach achleuad by taking more
than one 1nsart10n in a publlcatlon (by advertising in more than ong
. issue of a publlcstlan) will be the same as that "GhlBUEd by taking

go&c insartion in the publlcatlnn and that this wlll ba aqual to the
B reader=H1p of tho publication; as reported in the NRS, This

' mould be so if =all the readars of 4 publication read all tﬁe
isSues.7 ' 'Thié assumption is not valid particularly in,_tﬁe-

casa nf magazines uwharo many of the readers do not read . -

R RRI.

'7The phenmmehon $HLE " 411 the-readers of a ‘publication do not read
all the 1ssues cf a publ1cat10n is referred to as the phencmsAon
of ca3ual raaderShlp.‘ The incroase in reach ‘achiaved by taking
more. insertlons in a publlcatlon bmcause of the presence’ of ‘casuAl
readarship, is referred to as the phenomenaon nF accumulation of
audienca. '



_ _ 3
all.tne;i;eees Hente the reach achieved by a publication
does not remain constant as the number of insertions taken
in the ;«bllcatlon are incroased. It can to shown that “the

reacn‘lncreeses s the number of insertions. are 1ncreased
but increases &t a decreas1ng rate and finally reaches a
maximum. | \
| ’In the subsequent developments of the models,
this deficlency has bheen removed A metnod has beensiound.r
to compute the reach of a publication wnén:the pnblicetionf*
has casual reéaders. In‘o:der to getﬁoter'therdiffieulty of
'non;eveilability of dateron eommon audience of three or
more publlcations, the method suggested by Metheringham
( 3.6) has been adopted

4. 2 3 2 C1nema med1a Planning in Ind1a

Cinema, w1th its aud1o visual effects, offers many
advantages to the advert1ser " Also, for reachlng the
majority of the Indian populdtion whzch is ualettered, cinema
is one ot the most useful media.w Cons1der1ng these factors, .
the Indian experts came: to the corclusion that the next
_priority for development of selection models should be givea
to the the selection problem in ‘the medxnm of cinema. . -

The me1n difficulty in develop;ng a selectlon-
model for the clnema medlum was “the lack of ‘data on thef

character: st:cs of the oeople who vigit the d1fferent

.theatres in a town and the frequency with which they
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fisié the respective theatres. The only data that NRS II
reports is the data on the frequency with whlch .people in
different income strata, different age groups, in d1£ferent
étbfessiens visit a theatre in the course of one year. It

does not report d.ta on the type of theatres v1s;ted by -

these persons. In case the number of theatres were small
this data could be‘obta1ned by carefully planned research
'tee1es | Unfortunately th1s 1s not the case. Tkere are
approxlmately 3000 theatres spread over therlength and
breadth of the subcentlnent *

'The first“task in the development of these models
was to generate the possible patterns of visits that a
ﬁember of-the;targetfaudlence could make to different
theatres inﬁa‘tOwn.: These patterns were to be developed
on the basis'cfithe data%bn*moeie,going habits, -as reported
in NRS 1I e%ffrom the Tesearch data i obtained by the
advertiseftf

There are“three approaches'for-generating these
patterns. Tﬁesesaoproaches were;developed keeping in view
-the fact that the minlmam purch351ng un1t in the. cinema
medlum is a’ week in a theatre. Thus for a theatre, an
advert1ser has 52 options (weeks) for screening the
adfertaseﬁent. If the 1ist of his potential theatres in

i dg i Lo
town {sfﬁ, then“hé“has 52 m potent;al options.
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Given that a person has made i visits to theatres,
durzng the course of a year, “how woul these be distributcd
amongst *he 52 m potential weeks"? was the question to be
answered., This_question_is answered under differentlsets.of
assuepfiers.

A‘.brief cutline of the three approaches is given
below . | |

Model I; In this approach two assumptlons were
made. These are i) a person goes to any theatre at most
once in a week and 11) all the comb1nat10ns obtazned by
selecting i theatre weeks from the 52 @ possibilities have
equal prebability of being chosen. With these assumptions,
the model evaluates a given cinema plan in terms of reach
and frequency and also helps the advertzser 1n preparlng a
’lan that will achleve the desired reach and frequency at
a“mrnlmum‘cost.

Model I11I: This model differs from Model I in its
basic. 1saumpt10n that a nersdn visits a movie and not a
lrtheatre. The mode- converts the number of potent1a1 theatres
in a town. into the number of potential movies where ‘the |
_advertrsements can be screened Two aseumpt1ons are made
in- this regard :'ij all candldate theatres screen dlstlnct
movies, and 317 a persen hes no’ preference for: any |

particular mov1e "The number of‘v151t¢ to a theatre by an

1nd1v1dua1 is the target audlence is 1nterpreted as the:nmber
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of films seen by the individual., Hence the interest
of the model is in the average 1ife of a film. The peint
of interest is,; "Given that the advertisemcut is screened
for a specifie? number of weeks witﬁ‘each distinct movie,
what is the reach and frequency achieved by the plan?"
The model uses the principles of'pfobability to evaluate
a given plan in terms of reach and frequency and also
to select a2 minimum cost cinema plam in order to obtain
specified reach and frequency. ’ :

 Model IT1: This model relaxes the assumption

of Model T that all the theatre week'coﬁbingtions are
equally likely. All the candidate theatres are divided
into two classes such that within a class, all the threatre
week combinations have the same probability of being
selected.. The changces of selecting theatre week combina-
tions belonging to the different classes however are not
the same:: Otherfassuﬁptioﬁs of the model are the same
as those of Model 1. With these assumptions, the model
proceeds-to evaluate a given plan in.terms of its reaﬁh
and frequency.and aiso,dﬂvglops a'minimﬁm‘cost plén.

'5.0. Models pertaining_tQMthé Optimum.Allocation
of funds for advertising ' o

In this section, we present a brief review of
the models that aré_conéerned with the'problam of deciding

the optimum a;lbcation of funds for advertising. Some of



the important papers on this topic are by Gould ( 122}
. Bl
Nerlove and Arrow ( - 2¢.) Parsoens ( AT
f
]
Rasmussen ( 4 ) and Sasieni ( LY ).

5.1. Modsls by Parsons

The central theme of the paper is the study of
the behaviour of advertising elasticities, during the
different stages of the product 1ife cycle. The elasticity
of advertising is defined as the ratio of percentage change
in sales, associated with a percentage'change in advertisingy
The stages in the life cycle considered are introductlon,
growth, maturity and decline,.

| The paper attempts tp‘test whather or ‘not the
demand elast1c1ty of advertlsing changes, as the product
+'goes through' the dlfferent stages in 1ts life cycle. This
is sought ' to be done in two steps. F1rst17; Mm:iaro

 proposed, to establish a relationshiﬂ betWeen sales

" gchieved in a period, with the advertlslng expendlture

i fncurres in that pericd and the sales achicwed in the '

immediate past period. In the second step, emp1r1ca1'
dats for a per1od*of 30 yesars is used to estimate the
coefficients in the proposed relationship.‘ Speelflcally

“‘the two models propoéed‘areﬁf




ln.st = ﬂ] * (12 lrj'(AtIPt) + 33‘ 1'1.‘3t_1 P {541-1)

In.S, = Bye B2 In.(A /P ) + 83 (1-e7P2F) in.8, ; .. (5.1.2)

whefe.n | .
| | S, = Sales at time period t
Se.y = Sales at time period (t-1)
'5; = General price index at time’period t .
Ay = Advertising expenditure at ‘time period t,

and

. ui'.az,us.ﬂl;ﬁz}s%r are constants to be"esti"“at-"""{

. -In_both the cases, the advertlsing expenditure is de-
%Eflatedbitha general-price-1ndex. It can easily be verlfied that,
the advertising elasticity is measured by ay 1n equation:
(5. 1 1) ,and:by ﬁle ~Bat in equatlon (5.1. 2] In the first.:
case, the. elasticities are assumed to be constants, while -
in phg sewcond, ~the " El&StiCltles changeyqyer,aiper;qd_of
time. "~ Further matlematical detailéﬂa¥e‘furnishedAin‘
Appendix 1IV. |
Using statistical techniques, the coefficients are
estimated. It is found that the time varying elasticity

formulation fits the data hetter than the constant

elasticity formultation.
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na Having ohtained the elasticities, the optimal
adyertising budget sequences for the two models are found,
by maximising the net contributica® sver the entire period,
The ma: misatizn is«done si ‘ject to the ccnstraint that
the total amount spont on advertising should not exceed
the amcunt that was actuaily speﬁtJ In the case uéder‘
study, the optimal net contribution, according to the time
_vérying elasticity model is found to be almost double that
obtained-fromiphe coﬁstant'Jﬁelasticity mpdel. The optimal
advertising budget.sequEncés, arrived at from both the
modelﬂreveéi that advertising'éllacatidh'Should be much more
in the ear11er years: than the approprlatlons that were =%
actually made

'Do advertlslng elastlultles change, as. the
product passes through.the various stages in its- life-
cycle?! is the maln.quest1on, the paper seeks to .answer.
Tha nothodology developed has many 11m1tat1ons and
therefore, the paper is not likely to be of much help
to the practlsxng world. In our Judgement, there are
three ma1n 11m1tat1ons in the paner

a) Elast1c1t1es Related to Time Perlod and not to'Stqge
in _the Product Life Cycle ' o

The paper 1ntended to study the changes in -
elastlc“t1es during the product life - cycle. The
elasticities shown in both the models, however, are

related to tdime and not to the stage.in the 1ife cycle
: _ .

Net contribution is defined as Sales minus total costs
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sf the product. The paper loes not even showr the

demarcation of the 20 year time span into the

varioﬁa stages in tha 1ife cycle, F}om th2 data as
ﬁresented, it 15 not.possible to identify, which period
will coirespon& to the introduction stage, which periods to
growth and maturlty and which to &ﬂc11ne. Therefore,

the main vurgose of studylnc the changes of elast1c1t1es

in the stages in the 11fe cycle is defeated.

t} The Lcng Historical Data Regulred in the Model
) - Commeniingron the data? the author observes that
there are only 30 observations, Further, he points out
that there are no observations covering the ear1y years
in the product life cygle. If even data renging over
30 vears is féund inaééqqate, it is not clear as to what
would be considered adequatan, }p practical applications,
should the mpdei requi:g such a long past history,lfhen
its dtilif?iis limited.:since the conditidns in the_"
market are chanolng very Tlpl ly and the tuture is very

11ke1y ta be substantlally dlfferent from the past.

<) Not a Guide to med;a §e1ec;ionr

This‘paﬁéi at'besfuérovides aﬁranswer to the
question about the total allocation of funds for
advertising. - It does not answer the question of.
practical:interest,~nama1y”"h3w should the advertising

L

vehicles be selected?”,
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5.2,. Rasmussen's Model for Doterminstion of Advertising
‘ Lxpenditure

e L LA e ki SRR

The purpose of the T;'11;.‘791' is te idertify the
cphditions undsr whic: the C?timum_éllocation of
Eﬁkértiu;ﬁg will work cut to a nreodetermined prbpcrtion
ofﬂsales. The impoftance of the papery stems From'the
féct that, in pradtice the «ivert1s1ng budget is very.
often declded upon 4s 4 predeterhlned proport1on of.
sales, by many advert151ng practluners.

. The “aper ahOWS that the Uercentage of sale method
of determlnlng advert151ng allocatlon is optimal only
under certain condltxons. These are_:

i) ‘Price ;and unit ¢onst aré constant., 'Stated
"¢ alternativelysthe condition stipuletes that
.- advertising shoukd have no effect on the
__price that w111 be charged,

ii} thBTtlSlng elast1c1ty of demand should be
- constant, -

"he mathematical for-ulation of the model is

- furnished in Appendixrv.

The paper argues that the above assumptions are too
.restrictive, ‘Advertising elasticity cannot be édhstant
Vunder all conditions And nust flurtuate accord1ng to the
s1ze of the aJvert1s1ng ex"endlture,'cycllcal p051t10n,
comgetltors' .reactions and SO On. ﬁdvert151nghe1ast1c1ty
must be shifting ana n?t be canstant} Thus:the paper
illustrafes tﬁﬁt the percentage of 551e-¥ethod is not the

best way =f determining advertising approrriation.
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&.0. Selection #Mocdets that Attempt to Maximise
averace sziessecontributicn

in Sectisn & we wers concerned with the decisiom

[+

3bou£7tﬁe optimum alliocation of funds for aév9rtising. Ths
apprééch adapted'fdf resalution of this srobiem was that cf
setting up a ?eiationship Rotwesn advertising oxpenditure
aﬁé sal\s and of usinu this rela GHSh;D in chonosing ah
exPensturd level that w111 maxl ise saies, The main
irawback of this approach is, as Kotlg:?points out, "The
effect of advert151n; on sales is not 51mp1y a function of
much is spent. Even more important may, be, how 1t is spent-
specifigally, what is said, how it is sgid,'where it is
said and how often it is said.

This difficulty was- partly overcomé in the
models discussed in qection 4 - These models were designed
tc answer the quest1nn as to whzch media options should be
selected and how many insertionsshould be taken in the
in the options selected. In the Reach and Fréquency
approach, selection was done so asﬁﬁo achic.e the aesired
level of reach and frequency at the 1c est possible cost.
.The proponents-Gf the rggch and frequency approach,‘justify
‘. .the use of this approach on the éfounds that the purpose

DI s : { e e e 3 .
of advertising is communication and that it is impossible

to gquantify the relation between sales and advertising.

ph111p Kotler, Marketing Management Analysis,
Plannlﬂg, and’ fontral,(pp.cit, pP.356
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Thiz argument can he briefly summed up in the words of

’ [
“Wolfe, Brown and Thompson { 4% } as " Gensrally it is not

conside . -d reesonabie to us: sales results s a basis of
KeasuTing aeveftising effectiVeness, except where advertising
is the deminant sales_force, where'uther factors affecting
sales remaih fairly censtant and where the results of the
advertislne are quickly reflecteJ in shlpments and’ billings.
When‘these conultlons do not exist, other yardsticks must

be used". | - | | | . | o
| . Thls argument 1s not acceptable to many 1t is
thelr content1on that ‘the ultlmate ob;ective of advert151ng
is. to 1ncrease sales (or response) and as such the

criter:on for the choice in evaluating advertlsing

alternatives should be. whether or not the dec151ons result

in 1ncrease in sales (or response) "The controversy

between fhese is h1gh;1ghted by a letter written by R.L.

Ackoftﬁ' ‘We quote ‘excerpts from the letter reproduced by
10 "It is argued that advert1s1ng causes a stite of .

appreciation whzcn when. certain other conditlons are met,

producee sales. LBt because st o chain of calwca, it io

“said we ' cannot blame or credit advertlslng with the

eventual purchase or fa11ure to purchase. The 1ssue”is

not whether advertising alone can be blamed or credited

1°Aﬁ5ar G Rao, Quant1tat1ve Theor1es in Advert151ng (New

[r;tprk : John Wiley & Sons, Inc.1976), pp. 9-10
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with sales or lackrof themlw no ons argues that it can be -
tut can [t be hHlamed or Créﬂited with some :ffect on sales?
Politz answers "No", with the following logic : "A
(advertlsing}-éauseé‘a staﬁc £ {apnreciation)., If an
incdividual is in stgfe 5 and other conditisns (Cl,'CZ cvas)
aré'ﬁét, a sale résults. Hence Aisfeffgct'on sales 'is in-
direct siﬁcg it debends on conditions (Ci, Cos vvid) and
hence cannot Be measﬁred."

However he is wrong. Suppose.that advertising

¢an increase the number ¢ persons in state S by N and

2 l:.t -
If each individual who meets the condition buys a quantity

that of these, a fraction nf meets the,conditionsicl, c, ">”

q then the sales due to advertising will be.£fNq. Polit:z

N

argues that évéﬁ”if'f is zero we can credit advertising
with producing N persons in state S, So what! If f is
zero, we might as well save the advertising dollars. iIf

f is not zero, we can mezasure the quantity fNq and decide *
whether the advertising expenditure is justified", -
In this sécticn, we de§gribe some models in

which the selection Jf;meaié is done so as to maximise tho
: : -«

response measured in terms of salgs tr net:expected con-

tribution by i) Li;fié“;nd_Lodish:and ii) Aaker. It

might be recalledT;ﬁafHZAngwillialso used the appr05€h 

of maximising respense without explicitly saying so. Lee
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has alsc shown that maximising reach is equivalent to maxi-

mising response under certain assumptions.

6.1 MEDIAC Medel by Little & Lodish

The modol is based on the foundations stated

balows

a. Sales potential and madia habits are not
uniform in the.entire population. It is
howsver possible to segment (stratify) the
population into groups so that within a
group, the sales potential and media habits
are. similar but differ substantially batueen
groups.

be The population is divided into different’
sognents based on scme crlterla such as sex,
edUCatlon or life style.

cs An adve=tising schedule creates exposures. By exposure
it is meznt that a person has
perceived ths presence of the, aduart1sement
The effect of ex.isure on a person. in a
sagment differs, not orily from one media ta
aﬂothnr but also from cna vehicle to another
in tha sama media class. .

For. example, ‘the advertiser may believe that

the effaoct that an advertisement in the
magazine 'Life' may have on :a person would be
different from tho affsct that the advertisement
in the magazine 'lcok! may have on the same
parsen, This hellaf it is assumad can be
quantlfied :

d; The response of individuals in'a market
' segment increases with the @XPOSUrG leval,
but at. a dlmlnlshing rate at higher levels.

The mathamatical reasoning used is similar to the



36

. i1
Suppose ¥s denotes the exposure

A
-
~

nne used by Zangwil

sagmert then the response frowm 2

R . . . .
a person in the ith segreat a5 denuted by riy;r . The
total vesvponse therefore will be lj.r{y,} , summed over all

the segments i, whure N| denotes the npumber of pecple in

and Wunce r(y:) are

the ith segment. Here again, ¥y i

uncertain quantities, derending on the types of vehicles

I

" segment is exposed to. Hence the

that a person in the it
avarage (exﬁected) value of the total response is taken as
a measure of the response that.wiil be achieved from a2 media
schedule. The media schedule -is choéen sO as to maiimiée

the total expected response. For a detailed presentation

the reader is referred to Appendix VI.

'6.1.1. Critique of the MEDIAC Model

The majcf problem. in the model is the formulation
of the response functicn. Formulation of the sales
response as a function of the exponsure level of an individual
is not crnvinciﬁg‘. This is ﬁ)\because the 1. thod of
construction is nct based upon the currsntly accepted.
reasoning that:shows how advertising leads people to take
the desired actibﬁ by moving them through the series of

states: awareness, comprehension, conviction and action.

11

For case of exposition, we have not introduced the time

alement, Strictly speaking, we should have nsed the

symbol y., to .. . .-- denote the cxposure level cf a
it . ‘ X s N

rerscn " in the ;th segment, in the tthfpericd. /t

| i

me
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The more, swproprzete way to construct the response functio
would have been tc show how the expuzure leveis will |
change the trensition'probnbilities of the persons in the
ejﬁferent segments. To be more sp ec1f1e, let 9;51 s,
denote the probability of a nevscn belonping to the
ith'_-S__egmen_t_ zaving from state sy, to S, Horc oy .nd o for to the
states mentioned earlier namely, awareness, -
comprehen51on, conviction and act;on It we uld have beee
more approprlate to assess the tran51t10n probab111t1es

and then work out the probab111ty of a person be1ng 1n

P

a state of readlness to try-:hch an approach was
attempted by Jain and we be11eve that the manner of

constructing such a response functlen would be more

meaningful.

.

It can be arqued that "the'".1dea1 approach
L TR I
to the problem of response funct1on would be through |
the construction ef tran51t1on probabllitles. This
ideal Jwever,‘cannot be a:- 11eved in pract -ce because

Vi

‘of the dlffxcult:es 1nv01ved 1n assefﬁlng the
_transition probabllltles ;ﬁa because of the computatlons
involved, even 1n measur1ng the response that a medla
scheduile w111 generate in a 51ng1e market segment The
computat10na1 dlff*culty in optimisation would be of a
very high order. Therefore the approach adopted in

"MEDIAC is the next bhest approach to the problem of media

selection, so as to maximise the expected response."
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This argument 3 not ﬁmnvincing'beéaUSe the
current nyactice of reparing a plan 56 ¢s to achieve a
mininum level of reach szand ‘reguency can al.ws he considered
a simpl%tation'of the muic nroblem of prepafing plans so
as to maximise responcte. The minimgm ceach and frequency
approach is based on the premise that a person need§ &
minimal level of exposures to enable nim to‘dderehénd,
messagé and to be convinced about it. For this reason,
an advertiser= wants to know the entire probability
distribution of exposures per pergon. uThe:reason behind

U

stipulating minimum reach is to ensure that for the

desired response,. at least a minimum number of persons

“r .
i

are exposed to the message.
Iﬁ therefore cannot be claimed thét the

approaéh used in MEDIAC for mediéiseiection is superior

to the one currently. followed. A; least inAthe existing

apprbach, the advertiser has before him:anéomplete”

probabifity’distribution of exposures pefdﬁerson and

:has the flexibiliiy to exercise his judgéﬁéﬁts'regarding

:éhe response that will bDe generaf;d from %sﬁch an exposure

pattern. This flexibility is denied to him in MEDIAC,

in which he would havs with him éﬁly the mean and the

variance of the exposure level distribution.
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Moreover, fo estimate ths expectad sales response the MEDIAC.
model ranuires highsr order cver‘ans amang the medis vehicles. The
probabilities of expﬁnures te every pair of media options in the schedule,
| are reqﬁirsds .Tha au&hbrs of MEDIAC used some empirical studies to estimat:
them., To adopt this moﬂel in the Indian situatiom, similar studies have
to be conductad. Such 'studies are very expensive.

Hancé, looking at the limitations of the model, implementation
of thié mﬁdel in the Indian ;onﬁaxt does'nqt soem toe be promising.
6.2 ADMOD MODEL

| The ADMOD model, proposod by Aaker is dasigned to aid media alloca

tion decisions. The author assgrté that this model differs from most othar
madia models in the three raspects stated bslows

i} It is based on a differaent oparational conception of thal

' advartising process, -

ii) Its focus is not on aggregate vehicle audience, but upon sample
'opulations -selected frcw the various segm.ats. In svaluating
an insaertion 3chedulé, it examines tFa likely impact on svary
indiuidual in the sample.

1i1) 1Tt attempts to solve simultanocously, the media selection
problam,_the dacision problem regarding“the-ccpy to be uSad, and
the problem of dsciding the budget allocation for aduartiéing.‘”

6.2.1- Tha Foundaticns of the Modal

a) Different view of the Advertising Procass

Aakor 12 contrasts, in ths following words, the conception of

agdvertising process used in the modcl, with that used in other modelss

120&vid A, ARakar, "ADMUD,‘ﬁn Advertising Decision Modei", Journal of

Marksting Rescarch, XIT, 3 (February 1975), pp.37-45.
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"Most media moduls roly upon a model of advsrtising, which
suggests that ~dverticing creates an advertising axposure

(or some similar censtruct:, which, in turn, creates sales.
The advertising exposura lovel will dissipiats over time, but
can bg maintain 4 or buiit 0p by more afvertising. The heart
of t>2 modal, then; is =n aggrog:tc response curve, that
ralates exposure levels to eales, or perhaps, advertising expen-
diture lovels to saics directly. ADMOD, in contrast, has a
more disagqregative view of the advertising process. It
Focusas on specific consumer ducisions, which have long term
implicetions feor the firm, th=at adverktising is attompting to
precipitats.... The concarn of advertising is then upon some
/indicator of the probability of the consumer changing his
cognitions in the desired way, cr taking the desired action."

The model thgorafcre builds a relationship bstween the probability of

an individual taking thg desired action, and the numbgr of exposures.the
individual has received, the copy that is used, and the vehicles that are

used in the media plan.

b)Y Focus on Samples from Differsnt Segments

The author.choosss s sample from sach segment aznd assesses the impact
of the schedulec on each individual in the sample. The motivation behind
using the method was to mske the mathematical expression more“tractablan The
usg of this model therefﬁre réquires a sample from each of tﬁe segments.

c) Interdependence of the fppv Dacision, Media Saloction and Budget Allocation

the .
The author omphasises/interdependence between the budget decision, the

media selection docision and the cepy depision. Thae interdependence is
formally incorporated in two steps. The first step uses tha?faét thgt the N
copy used will affoct the probability of the‘indiuidual being expoéad to
the insertion. The second step incofﬁarates the fact that the probability
of an individual taking the desired action will bs determined by:_i) the

number of times he is exposed to the advertisement, ii) the.vehiclas through

which hg is expesed, and iii) the copy that is used.



in tha first step, it is assumed that tha probability that an
inQiuidual will be exposed to the advertisement is a product of two
probabilitics., These aret i) the ornbability of an individual baing
in the audience of the vohicls carrying ths advertiscoment, and
ii) the probability that he notices tha advaertisement,given thg fact
that he is in the audience of the vehicla. The latter probability is
géuarnedlby the copy approach. Symbolically, that is axpressed as
| E’ﬂj 4. = by . oy

Paij = the probability that an individual 1 is exposed to the

insertion of the copy approach © in vehicls 3y

bij = tho probability that an individual i is oxposad to
vehicla j, and

‘hbj = tho probabjlity that anyone exposed to vehicle j will

be eoxnesed to the insertion of the copy apprcach €

in vehicle j.

*. In the second stap, tho effact nfF anch ingertion in a media schedule

is aésigned a spacific value, dopendiﬁg on the copy apprpach used and the
veh;cle i which the advertisemen’ is insgrted. Th;s affect is called the
uahiclé sopurca effect ~f the insartion. The nUmbér of inserticn cptions
in a.schedqle-saan by an individual, homavﬁr, caﬁnmt ba knnmh with cortainty.
Rs a result, the vehicle source effoct of a scheduls bn an individual cannot
aisn ba.knnu1 with certainﬁy. In thu model, therefore, tho average vehicla
source offect on an individual is computed. The.probability of the
1ﬁdiuidua1 taking tho desirod action is thpn gxprassgd as an exponential
function of tho oexposures received and weighted by the average vehicle
- source offect of the media schedule,

The net value of a m-dia schedule is calculated in the following

éﬁaﬁsl



i} The target audicnce is “livided jnto seversl segments cof
interost tro tho advertiser. The long teom monetary valua (US)
of a member of the ssgmant s taking the desired action is
assossed Fﬁr 2ll the scgments, using the judgnhent of the

advertisor.

i1) A sanple of suitable size is draun from each segment. The
-behauiourlmf the individual in terms of taking the desired action
cannot bé predictéd with ;ertainty. The monetary value that
will be received from the individual is therefore an uncartzin
guantity. The model, thorefore uses thg average monetary value
(expected monetary value). This is cnmpuéad by multiplying the
long torm menetary value resulting from the individual taking
the desired action by the probébility of ths individual taking
the desirec action, as é result of being axposed to the
advartisoments. |
iii) The average vaius of the schedule is summed over all the
indiuiduals in tha sample and divided by the sample sizs. This is
taken as the averags value that will be received from a segment
membor by the media schedule.
iu) The average ualﬁe from a ssgment member is scaled by the
sizo of tha segment aﬁd symmad ovar all the SEQmants in the
schedule to obtain tho total value of the media scheduls.
v) Tho met value of the media schedule is obtained by subtract.’
the cost of the schedule from .the total ualua.'

The model chooses a media schedule sc as to maximise the net value.
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6.2.2 CRITIQUE OF THE MODEL

a) Diffarent Viow of the Adusrtising Process

The author assart;_that the model uses a different operational
conceptien of thé advartising proceés. This lsads us to beliecve that the
manner in which the prchability of the individual taking the desired acticr
is derived, uill'be baéeﬂ en the cdrrently 5c03pted view of how advertising
werks. More specifically, ‘ona oxpacts‘that the probability of an indiuidual
taklng the desirad actlon, ‘as a resuli oF aﬁuartlslng will bs obtainpd by

' assGSSJ.ng the rrcbabili'hy cf’ tha! transa.tlon& that the individual |.1.I.111
undasrgo, From unawareness to awareness, comprehenslon, CDHUiCtan anﬁ action.
This unfortunatslyy is not the-case. In fact, the approach oF the modal
is ﬁot vaery diffarent Frcm that of ”EﬂlﬂC. Just as tha response functlon
in MEDIAC réhtns exposure ._euel to Sales potantial in ADMOD, the pfoba—
bili ty of an 1nH1u1dual taklng the dn51red actlon is relataﬁ to the number
of BXpOSUrDS he hgs r9091Ued.

b) Assumption of Ii.dependence Regarding Mecia Habits

A basic assumption of the model is regarding the cﬁance-tﬁat a person
in the targct pnpulatlon will be in the audlence of a gruup of Qéﬁicies.
It is assumed thﬂt the chance that = person is in the audience D?'k-uehiclms
is a product of the chances nf hls belng in tha 3udlence of the individual
vehicles, Thus if Bij CJ 1 2,3 -——k) dcnotes the chance that tho indivi-
dual i 13 a roadar of th 3huah1cle than the chance that he is in the
audience of all the K UOthlBS istﬁi niz——-.bik This ralatlon is
assumed to ba true fer all values of k. This assumptlon is too rastrlctlus

and is certainly not valid in India.
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c) Taochrical Details Invelvsd “1 the Madel

The trastmont of 4he Fcll@uing'tgphnical datails inuoluadlin the
model is not sctisFactery; i}-Tha probability distribution of gxposyres is
anproximated by a binomal distribufion. The éPFicacy of this approximae
tipn hés not been demonstratad, This approximation doas not saam to b
Necessary in the light  of thae restrictive aSSumpfion made about the madia
habits of target populaticn. The exact formulae of the probability distri-
buticn will not be any more cumbgrsoms to aeal with than the binomial
distribution. Further, scme of the formulae in the Papsr can bea expfessed
in a mcre co;hact form heeduse of thg rostrictive assumption regarding
madia habits and the structure nf the precbability of thg individual taking
the desired action. 4s a mattcer of fact, this Frrmulas tan be shown to be
a special caso of the formulz for rospense function develeped hy Lee. This
aspact is dealt with in more datail_in the Appondix. ii) The author doegs not
clenrly explain tho ruaéﬁning behind the derivation of the s¥/arage vehiclo
source effect of - medis schedule. Tha result cbtained by the author seems
tn'be valid oniyfﬁhL_rmcartain conditions. e have commented on this

aspect also in the Appandix.

d) Samples from Each Seqmant 

Choosing samples from tha differont segments invelvad and assessing
tﬁa pProbability of the desired action for each indiuidual will be too
cgmbersoma whon a lzrge number of segmenﬁs are involved. This approach doo:
not seém to be-necassary bacause of the strong assumption abnut modia habit:

The claim made that the apprgach will make the mathamagtics more tractahle ic

difficult to understand,



45

In conclusion, the ADMOD model in essence, is not
 different ffom the models described earlier, namely MEDIAC

a#d the model proposed by’ Zangwill, The treatment of some of
the technical details involved in the model leaves many thiﬁgs
to be desired. The model also requires the use of a large
sample from each of the segments in the target audience. Hence,
this model is not very promising.

7.0. Possible Approaches for Future Research

7.1. Introduction

In this sectipn, we turn ouri attention to tﬁe problem
of selecting.vehicles so as to maximise the respoﬁse that will
be generated by the advertising campaign. Our objéctive in
this section is two fold. The first one is to péiht out the
apfroachqs that can be adopted immediately forlgﬁéh a
selection. The 'second is tb suggest the directions for future
research on this problem.

The first step in any selection process that is
designed to'maximisé'ieSPOnsé will necessarily have to be that
of setting up a yardSﬁick by which response is to be measured.
in our judgement, this step should not pose much difficuity.
We have proposed, on the'basis_of the extensive review of
liﬁer;turé; two possiblerméasures that could be used., These

are discuésod in Section 7.2,
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: selection ,

The second step in such a procedure is to
design a computational scheme that will select the vehicles. sc
as to meximise the réqun?e, measured in terms of the yardstick
that has been decided upon. This step poses many problems.:

We have therefore tried to delineate what is possible to be

done immediately from what might require further research.

In Sections 7.3, 7.4 and 7.5, we describe a method
which can be adopted immediately. In section 7.6, we discuss
the areas for future research.

7.2. Yardstick for Measurement of Response

There are two ways in which the response to an

advertising campaign can be measured. These are listed below:

a. Probability of a Person in the Target Audience
Taking the Desired Action,- -

Many experts in the fiel& of advertising will agree
with the proposition that the 'probability of a.perSOn in the
target audience tgking‘thgidesired action' is an appropriate
- yardstick for measurihg tha‘fesulté-of aﬂ a@vértising'campgign.
_Persons who assert that the ultimatejopjé;;ive.ﬁf advertising
is to increase sales (response) Qilliraadily agr;e with the use
of this]pfoposed yardstick. It can;bé‘seén frdm‘Seétion 6
that such a yardsti;k has been éxpliéitly used in the MEDIZC
Model and in the ADMOD model déveloféd bY’Aake?ﬁ*E&én'persons
who assert that it is not reasonable to use sales results as

a basis for measuring advertising effectiveness, will have no
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ooJectlon to accepting thls yardstlck for measuflng the results
.frommadvert151ng; This school of thought mea. ares the
effectlveness of an andvertising campalgn by the change-

thﬂt it brlngs about in the proportlon of people in dlfferent
states such as awareness, .comprehension, conviction and act1on.
The probabillty of a person tak1ng the desired act1on 1n thls
context, can be interpreted to mean the probablllty of a person
joo;ng_in the desired cognitive state. |

.b;‘ Net Economic Gaih Accruing from Advértising

The net economic gain accruing from an advertlslng
campaipgn measures the .results of the campalgn in teroo of the
.mconom1c benef1ts it. generates. There are two componontslln
jthis measure. The f1rst one is the economic galn that will
faccrue to the.adVert1ser as a result of the advertlslng
campaign. The second one is the cost incurred for the
-advertlslng campaign. The net economic gain is the difference
between the economic gain reSuLtlng from the campalgn -and the
Qost 1ncurred for ‘mounting the- campalgo. a |

The .first element, namely, the ecoﬂoﬁiclééin';g¢ruingf
to the‘advertisef needs some explanatioo:_.hs éh_illqstrqtion;
consider the example of ‘a manﬁfacturer:of{iogént.foods.a From

past experience, it is known: that if a person purchases thls

infant food fof.a-chlld then he will purchase approx1mately



ten packs during the infancy of the child. jThe contribution
(margin after variable cost) of this product is five rupees per
pack. Thus the monetary benefit to the advertiserlfrom a person
in the target audience taking the desiréd action is RsTSQ/gﬂ
It is not known with_certainty whether a person ;ﬁ thé target
audience will take the desired action, as result of_the_caﬁpaign.
The economic,gainliesulting from a person taking such an.
actioni therefere will bg thé.producf;of the probability that 
the person will take the desired action'aﬁd the monetary gain
accruing from this pérsdn."Thus,.if there are 200,000 potential
buyers, then the economic gain for fﬁg adverfiser will be
defined ;sA |

Economic gain' from the Advertiéing Campaign =

Contribution/I ¥ Number of ¥ \probability that a

I

1 person Ipotentlall potential buyer will }
i S I XY buyers IX I take the desired =}

| I I Ji ¥ action. ' i |

= 5 x 200,000 x p
where p is the probability that a person in the target audience
will take the desire! action, |
The net»econom?é'gain to the_aqverfis§r, thereforé,_is the
the .economic gain less the costfincufréa-in advertising
campaign.
Net Economic Gain =

I Contribution I I.Numbér 6f I ) Probability that a X

I per ¥ Y potential IX X a potential buyer
Yperson . I: Ibuyers = 1 TIwill take the

| . I I desxred action i

- Totul cost of the campaign.

13
Strictly speaking we should have called this the average
economic gain or the expected economic gain.
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This yardstick may not find a very wide acceptance

among the advertising experts, It woull however find a
greater de-ree of acceptance among marketing managers, who need
the aid of such an economic indicator in their decision to

14
commit expenditure for advertising.

7.3, The Approaches that can be adopted Immediatelj

| Any of the two yardsticks described above can be used
in selecting vehicles. within a, medium. The mein aim of this
select;on,prpcess would be to. ﬁelect the vehicles S0 as ﬁo
optimise ihe resuits ,measured either 1n terms of the_.. .
probability of a person taking the des1red actlon or the net

.\.‘! -

economic galn.

T4
Stephen A Ge@iser of the: Harvard Bu51ness School,; in his
~ foreward to the book'Cases .in Advértising Gommunlcatlons
“Management in Thlia", _bySen Gupta (38) remarks,"Of all the
elements in the narkétlng'mlx advertising combines the
qualities of being most visible to the consumer and most
baffling to ather ‘executives. Visibleé to the .~ °
public because advertising is semn and/or heard by so many
people every 'day. Baffling to other ‘executives ‘because .
advertising combines the mystique of. successful creativity
3w1thlelu41veness of achlevlnb prec1se measu.ement, Little
wonder, thenm, that gne of the most énduring concerns about
advertlslng on the part of senior (Hon-advertising) manage-
o ment:is that.advertising funds are being wasted”.
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To design a selection procedure that will select
the vehiclss so as to optimise the results; we will need.to set .
up a relationship betweeﬁ the probability of a pérson taking'the
desired action and the opportunltles to see that were creatled
in the advert151ng campalgn As a startlng po1nt We propose a
$1mple method of settlng up this relatlonshlp - This method ié
based on the emplrical work that has been done in United
States and Britain, on the relatiénéhip between fréquency and
advertising effectiveness. The advantage of the proposed
method is that it is based on empirical work and is simple
to operationalise. |

7.4. Relationship Between Frequency of Exposure and
Advertising Effect1veness :

The two major studies;kﬁﬁddéted ~abraad on the
nature cf the re]atlonshlp between freqﬂency of exposure
(opportun1t1es 1o see) and advert151ng effectlveness are

a) An effectlvc fraquency pilot study by ‘

- €olin McDonald (25)‘ef the B8ritish. Market'

7" Resedrch Bureau Ltd., Lomdon. :

_‘._J;," ‘ Y
.b)' Major Advertiser ADTEL study (35) in United
i States.
These two studies are described in some detail by Naples (27)
The cong'usions which emerge from these and similar studies form
the basis of our proposed method for setting up the relation-
ship between exposures to advertising and response. We

therefore outline some of the major corelusions listed by

Naples,
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7.4.1.  "One Exposure of an Advertisement to a target group
Consumer within a purchase c¢ycle has little or no
effect in all but a minority of circumstances'’,

McDoneld?s'Study, as well as some of the other empirical
studies ccnducted in United Stategs apree that a 51ng1e exposure
prov1des only nominal advertlslng effect.

7.4.2. " Since one exposure is usually ineffective, the
central zoal of productive media plann1n§=£hou1d

be to place emphasis on enhancing frequency
rather than reach™,

.McDonald demonstrated effectively that scheduling
for reach alone was inadequate. To quote Mcbonald "One
exposure has only a below average effect because it is not
Etrong enough to overcome the competitive weight of the .
other brands on the housewife's list, for whicn she seesotwo
or more exposures at the same time™. e |
7;4;3. -:2"The welght of evidence suggests strongly that an

exposure frequency of two, w1th1n a purchase cycle
is an effective level”, R

In addltlon to the two studies. mentloned above, based
on some other stud1e5 conducted abread, Naples draws the
conc1u51on that, "It is often dlff1cu1t to d1;t1ngu1sh between
advertlslng response at two or three exposure levels suggesting
_,that the lower number may be the more efficient target to
elm faru . ”

The strongest ev1dence in favour of two exposure
effectlveness is: offered by McBonald, since his study

_related dlrectly to the purchase cycle. To quote McDonald
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"where 2 switch in brand occured on consecutive purchase
occasions; the'shopper-was'ﬁore 1ikeiy to have been exposed to
two adveftiSements‘fhan one for the brand switched to when
people are makiﬁg switch out of a Brénd, they are moré.likely,
by 5 percentage points, to switch to the brand, (or less
likely to SWItCthrom‘if) when, in the meantime, they have
seen two of moreiédﬁertisements for fhé’ﬁéqhd T
The data in support of this assertion is furnished
in Appendix VIII,
A word of caution in this respect is sounded by
Naples:"It would be, wrong to believe that such a finding would
apply, without exception, to every category and every brand
sitﬁation”.
, © 15
7,4.4. "Beyond three exposures within a brand purchase cycle
or_.over a-period of four or even eight weeks, .
increasing Trequency continues tqg build advertising

effectiveness at a decreasing rate, but With ho
evidence of a decliine". . o .

McDonald's study did not show any declines upto -
four:gxposr?es within a pur;hare cycle, ADTEL -study did not
display?any_deglines upto eleven.or more exposures over_four
weeks, '

The ADTEL study found that different probabilities
of buying were assdciated with different household exposure
levels.. The study -reveeled that. : |

".User households show a sharp initial growth

15
Here, purchase cycle refers to the period between two
consecutive purchase occasions for the product.
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and further steady increase in the probability of buying along
with additional exposures.

Non user househoclds show an initial grewth, but very
little growth in probability of buying with additional
exposures’’,

7.4.5. "The frequency of exposure data from this review

strongly suggests that wearout is not a function -
too much frequency per se,

Frequency appears contznually to enhance and/or
maintain advertising effectiveness,.ﬂowever, too much
frequency can be inefficient, considering that peak response
can be achiévéd with as few as two or three exposures. It
looks as fﬂngh wearout and this may seem logical many - is
strictly-a:éépy or campaign content problem, and while
‘excessiféffféﬁuency can advance the-d?cline_of an effective
campaign, frequency alone doass not appeér to cause declines".
7.4.6. "Large and Well known brands - and/or those with

dominant market sharecs in their categories and
dominant shares of category advertising weight -

arpear to differ markedly in responsc to frequency
CI _exposure ffor Smai.er Or more average brands’.

o In gener:1, the smalier .less well known brands
vill v1rtua11y always benefit from frequency of exposure,
wh11e very large brands may, or may not, depending on how elose
they are to advertising saturatlon levels. The supporting data

for this conclusion is drawn from the ADTEL. study-#lgures 7.1

15
Naples (27), pp.49-50
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and 7.2 show that relationship between the probability of
purchase and number of exposures for a small share brand C

and a very large brand E.

In the case of a small share brand, as shown in fig 7.1
"one type of relationship'is‘described by a mildly upwardtiltEd

straight line, where the increase in probability is not
very large for'eachlédditioﬁai:exﬁogdéé. The rate of inérease
-howeyﬁ{l;emgiﬁé nearly constant over a wide range of exposures.
This'type of response function, tends to be characteristic of_

a small brand such as C" remarks Naples.

On the other hand, as shown in_figure_?.z;for a large
brand with a dominant market share, in the words of Naplés
"The increases in probability of purchase resulting from each
of the first few exposures are laréer, but for incremental
exposures above that thé increase is mil. ~So, in this case
wﬁ;@éﬁe} %enéfit can‘be derived from increméntal advertising

P ST 7.2

is derived.quickly, as seen in figure . It represents a

pattern qharacteristic'Qf,onjyﬁygrﬁ large share brands".

7.4.7.  #Nome of the studiesISugggéf that fréQuency"fésponse

principles or generalisations vary by medium.?

7.5, Stepping from Exposure to Response
4

7.5.1. Relationship Between Opportunities to See and Response

The conclusions (7.4.4) and (7.4.5) suggest

that the response, measured in terms of the probability of
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a person taking the desired action, increases with the number
of 0TS (opportunities to see)} received by a person, but at a
decreasing rate. The nature of this relationship is shown

in figure 7.3.

Response

Opportunities to .see
+  Figure 7.3.

RELATIONSUIP BETWEEN OPPORTUNITIES TO
:EE AND RESPONSE '

“fhe bclatlonsh1p of the:type shown ip figure 7. 3 can. be

e;pressed, in a simple way,ias . a mathemat1ca1 relat1onsh1p
given‘ by
' D w 1-A-, O<Ax]
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where
r : Number of OTS received by a person,

P : Probability of a person who has receivel
~.r: OTS taking the desired action, and

A : a constant between zero and ome, to be
deterrined by the advertiser.

A relatioenship of the type shown in 7.5.1) is clearly revealed
in the ADTEL studies, conducted for various brands, while the
pioneering study done by McDonald does not explicitly show a
relationship of this type. We shall now show that even the
limited data available in McDonald's study,.suppqn;s this
relationship.

W In 19§6, McDonald carried out a diary study among
housewives, from whiéh, records of their purchasing sequences
and opportunities to see (O0TS) advertising for various brands
were derived. The data for one respondent’ s purchasing
sequences for a brand of cereal, called Biand G and the 0TS
the person received, are shown in Table 7.1.

| TABLE 7.1.

A
PURCHASE AND OTS FOR/BRAND G OF CEREALS

o w mn mm e mm o Em T Em R e h m AR B MR VR mm M UN s am 4w mw MR M W R M e e W M RN e AN e MM e W e M T e AN AN AR R M s R R e o e

0TS in the - Number of 7 Number of interval s in
Intervall6 . Intervals © - ‘whiich brand G was purchased
0 2 0
1 2 0. .
v 1 1
3 1 0

- e M M wR e A A e MR T W W T M e e e e gy e e e mh Gh Al MR MR R M WL ML ML MR R MR BN AR A R AW R MR R G W A TR T O e S

The data, expressed in the form af a Two by two table

16
An interval refers to a purchase cycle or the interval
between two consecutive purchase occasions for the
product.
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{t==: 7.2) brings out sharply McDonald's conclusion that an
exp- re frequency of less tha two 0TS, is iiz2ffective.
TABLE 7.2.

CONDENSED OTS PURCHASE INFORMATION

|
Lesst than - Two or | Total
two - OTS more i
_________________________________________ QT§_-_--{_____-__-
Number of
intervals after o
which purchased 0o . : 1 %.i 1
Number of i
intervals after |
which not purchased 4 _ _ 1 B | 5
Total 4 : 2 ‘ _: 6

EOER PR My am e Ah Ay M R A R W e e Mm Wm M Wm We A W A W MR Wm em s e N M e Lm e WM A W N M T W em e Wk e MR S M m E am  A mm W

Thus,fromle10 7.2 , we see that .in all the four 1nterva15
;in which the person received less than two OTS, there were no
purchase 3.

- Weﬁﬁgw proceed to examine the validity ofﬂ__.
relationsh‘o (7 5.1) with the *21p of Table 7.} According to
the relatlonshlp (7 S 1) the probabilities that a person who has
received zero 0TS, one OTS, two OTS and three;OTS,:makes a
purchase are given by 1-1, 1-A, I-Az and l-A3 respectively. Let
us denqte by n the number of intervals with zero OTS,.

n, the number of . intervals with one OTS
n, the number;of intervals with two OTS.and
n, the number of intervals with,th;ee OTS in

Tableé 7.1, The average :(expected) numberjbf purchases will
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therefore be given by

n (1-1) + n (1-A) + n, (1-4%) + ng(1-a%)

2

= 2(i-2) + (1-2%) + (1-A%)
We obtain the value of A, by equcoting the observed number of
purchases with the expected nunper. It itay be seen from Table
7.1 that the observed number ©f purchases is one. The
equation that we obtain for estimating the value of A is given
by
201-4) + (1-R%) + (1-a%) = 1,

or A3 + a?

+ 2A-3 = 0 {7.5.2)
This equation has only one real root given by

A = 0.845
A'therefore represents the preobability of a2 housewife not making
awpurchase, whenMgﬁg receives exactly'qqg 0TS. Tﬁere are two
intervals during which the housewife_receivedlénly one 0TS. The

probability of not buying in both the intervals; therefore, is

given by the binomial expression

2y
S 2
. - {088458) = 0,72
i5 21 : N .

\ , o _ )
The average (expected) number of intervals for which one OTS was
received and no purchases were made is therefore

"1 2(0.72) = 1.44

The - average {expected) number is in close agreemeat with the
“observed'number’of'intervéls during which one OTS was received

and no purchases .were made. As haﬁ‘been‘showﬁ in Table 7.1 the

observed number of such intervals is two.
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McDonald's conclusicn that less than two OTS are
ineffective and that advertising becomes more effecti ve when
the OTS'yﬁceiVed in’a purchas_ cycle are twc or more, is an
impdrtant ldandmar; :-in the field of media research, Im our
judgemént, ﬁé&éver, a media=planner needs a measure to
_"evdiﬁéte'theieffedtivenéss of less than two ofs versus that
of QTS of ;Qo or more. In the'ébSence of such a heasure, it
is difficult, if not impessible for a media planmner, to
decide how many OTS he shouid aim for. The relatibnship
-(7.5.1)'§rovides us with this measure. - |
To_see hoﬁ‘this rnlgtionship,provides:us with such
. a.measure, let us take six hypothetical purch&sG'bYtléé‘Euch
that in two of the iﬁiérvals the housewife receives exactly
one OTS; another twoxin“which she reg?ives.two 0TS ‘and yét
another two in which Qhelreceives three 0TS. One of the
.measures'thaticauld bé-used to judge the effectiveness ofﬁone,
two an¢.three exposures 1is the—probability ?f no purchaée
duripgifhé iﬁtervéis in wh;ch”;ne,‘twéiééa three exposures
were received.’ A”}uiated‘measﬁre.qould be the probability
of at 1ea§;‘one"puréha5é during the twp_intervals of each
of these types. - Taking fhé value of Aas 0.845 with the
same;loéic3dsed earlier, we compute these probabilitie§: 

whiqh:aré*showp_in Table 7.3.
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TABLE 7.3,

PROBABILITIES OF NO PURCHASE AND AT LEAST ONE
PURCHASE IN TWO INTERVALS WITH DIFFERCNT 0TS.

e I T g
T TN e A — o e A i e e A e e o o Ak ey = : . -

0TS received . Jrobability of no Probability of At

in each ‘of the purchase after an least one purchase after
two intervals interval of each after either of the
~ type , two intervals L
1 0.72 0.28
2 0.52 0.48
3 0.36 0.64

—-—.._—-.-...._....._..--_---..._-.—-.-..-—--.._--—-.._...-._ -

As the table 7.3 sHows ,:the probability of:no purchases
declines sharply as the number of OTS increase. ‘Conversely,
the probability of at least One purchase increases gisharply
with OTS. - "How does this relationship (7.5.1) help us in' '
deciding the advert1s1no effort to be expended 3" is. the
next question to be answered We shall discuss this quéstién;
in Section 7.5,2.

7.5.2. . MEDIA SELECTION SO AS TO MAXIMISE RESPONSE

‘Having set up a relationship between 0TS - and
response, wé now tur- our attentlon to the problem of media
selection. The best way to 111ustrate the practical utility
of this approach W111 be to report here the results of some’
empirical work that we have done. We are reporting the
results of using the net economic gain, as the criterion for

selection.
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As a part of cur empirical work on media
selection , Sarla Achuthan (3}, was working on the problem of
preparing an optimal cinema plan, for a manufacturer of infant
foods. She prepared a cinema nlan that costs the least, yet
meets the desired advertising objectives and the scheduling
constraints, given by the media planner, The advertising
objectives were given in terms of reach, OTS per person and the
0TS distributioo. ‘She prepared such 2 plan for the towns of
interest to the advertiser in Gujarat region. We wanted to see
whether the plan will change if the problem forhulation'was
thanged from thet of finding.a plan with therleest cost to that
. of finding a plan which will maximise the net economic gain,
as defined in Section 7.2, | |

We started with a low valoe of A = 0.1, which
is .indicative of very effectlve advertising. To see that
A= 0.1 corresponds to a situation of very effective
_3dvert151ng, we note from relat on (7. 5 1) thax the probability
of_e person who has received one OTS taking the desired actlon
is given by, - |

1-0.1 = 0.9 , a very high probab111ty of
purchase.

The purpose of starting w1th such a 1ow value of ‘A (assumption
of very effective %‘advertlsing was to see whether the size

of the optimal plan prepared W111 be reduced because of thls
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assumption, The highlights of the two plans, namely, the one
that achieves the advertising objectives at the lowest cost
and the other that maximises response, are shown in Talles
7.3 and 7.4, The plans were prepared for two Seieéted_towns

in Gujarat, namely, Aamedabad and Baroda.

Table 7.3.

CHARACTERISTICS OF THE TWO SELECTED TOWNS IN GUJARAT

_.........._.______....,...___...._...................__.......___.........._......_..._............_..........__..._.

CHARACTERISTICS Towns

' AHMEDABAD BARODA
1. Target audience ~ | 47,140 13,270
2. Potential candidate SRS
theatres, : 51 , 18

3. tAverage cost per screening
week (in rupees) : ' 928 55

.T&ble 7.4.

CINEMA PLANS FOR' A LARGE MANUFACTURER OF INFANT
FOODS JSING THE TWO MODELS

(A =10.1)
PARTICULARS . Mimimum Response
o cost Model
Model

I. Toqp : AHMEDABAD R

a. Characteristics of the Plans

l. Screening weeks - 350 1224

2. Cost of the Plan (in lacs of

rupees’) 0.14 1,22

3. Average cost per screening
week achieved in the plan
(in rupees) _ o 39 99

—-.-.-.--.-.__-...__...._-.--.-..—__—._-.__——-..__—-.-...'--.-—__—..._-._-_——--_--—_.___
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PARTICULARS. o . Minimum Response
' cost model
model

T T T T e  E E N e e E e e e e e o o W ks A A R A = o oms e e e — e o -

b. Achievements of the plans

4. Reach 80% 94.4%
5. Frequency 4 11.9
6. Probability of response 0.78 0.94
7. Net Economic Gain (in lacs

of rupses) 3.18 38.59

II. Town : BARODA
a, Characteristics of the plans

Screening weeks ' ‘ 140 | 432

1.
2. Cost of the plan (in 1acs . S
of rupees) o 0,05 0.24

3. Average cost per screenlng
week achieved in the plan

fin rupees) 36 56
b. ch1evements of the plan
4 Reach e : 83% ..94.7%
5. Frequency . - 3.7 9.9
6. Probability of response 0.8 . 0494
7 Net economic gain (in lacs o :

of rupees) - 0.91 11,01

..__--__.._-_.....‘_...__.......,.__..-.....___.'_--——-.-.....--_—--.....-......_---_‘—--..--._.._

The above tahles show a very surprzslng result. Eveﬁ'ﬁitﬁ
such effectwve advertlslng, the formal approach suggests that
the advertls1ng efforts should be incredsed very substantlally.
As can be segg.from Tablep?.&; the plan prepared so as to |
maximise response requ1res roughly three times more screening -
weeks, than those requ1red in . the minimum cost plan. The
reasons_for th1§varevnot:£a:.to seek, To illustrate, consider
;he_éasg,of theap;an-for the éity.of Ahmedabad. The size;df tﬁe

target audience in the city is 47,140 and the contribution from
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a potential buyer is Rs.90/-. Adding an extra screrning week

increases the probability of purchase, but on the other hand
involves at the most an extra cost of Rs.98/-, Let us denote
this increase in probability by f. So long as f is such that
(47,140 x 90 x f) is yreater that the average cost incurred
because of an extra screening week, ndmely R5,98/-.it will be
profitable to take that screening week. As can be seen, this
condition implies that f should be grégter that 0.00002., It
so happens that the increase in the probability of purchase of
‘a‘pe;son, as a result of an extra screening;week is much higher
than 0.00002. |
The formal approach recommends that the gdvertising

effort therefore should be increased substantially. This
analysis would suggest that the formal approach uses the well
known principle of economics, that an action is opfimal5‘when
the marginal revenue from that action is equal to the marginal
cost. In bur approach, the advertising effort (screenipg weeks)
. is increased, until the marginal expected contribution is at
least as high as .the marginal cost of_adver;ising {screening
weeks). It seems reasonable therefore to increase the adverti-
sing effort, if the ggptribufipn is high and the cost of
advertising is low.

When these results were discggsed w%;h”the_pser, he
commented that the sizg,qf the.targqpﬁaudience had pexhagg_bgen
overestimated. He pointed out that tﬁ;:définition of the

- target audience perhaps needed some modification. The target
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audience was defined as women in the age group 15-45,income
500 plus and education SSC plus in the cities concerned.
The target audience of interest however was women with
children who would consume that infant food. 1In ocur
judgement, the size of the target audience would be
approximately ten per cent of the size that would-be arrived
at, by usiné the above mentioned definition of target
audience. We therefore reworked the plan and the résults
are shbwn in Thble 7.5,
TABLE 7.5.

CINEMA PLANS FOR A LARGE MANUFACTURER OF INFANT

FOODS USING RESPONSE MODEL WITH MODIFIED TARGET

AUDIENCE SIZES '

A =0.1

Target Audience

Ahmedabad 4714

Baroda - 1327
['pARTICULARs - 'AHMEDABAD BARODA
a. Character1st1cs of the Plan 3 . c
1. Screening weeks - 7 808 284
2, Cost of the plan (1n lacs of o o
rupees) o - 0.36- 0.10
3. Average cost per screoning i o - : ‘
weeks achieved (in ruykrs) ‘ "45{f ' : 36
b. /fghievements of the Dlans
4. Reach o ~ 91.5% oz2%
5. Frequency 8 6.7
6. Probability of response T 0.91 0.91
7. Net Economic Gain (in lacs '

of Tupees) : 3.48 0.99

MU A s e o e aw e me v M R WM MR AR EE MR s B MR ME e ek dd e em M Em Es sm M A e me M R MM M e e TN Mr W wm nm MR M P W e e e o o e = wm =
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It may be observed that even with the modified
definition of the target audience, the Response Model still
requires that advertising éfforts should berdoubled.

Even with a higher value of 0.3 for A, the results
do not change substnatially.;The cinema plans for Ahmedabad
and Baroda Qith A = O!S.are sﬁowﬁ in Table 7.6, |

| | TABLE 7.6

CINEMA PLANS FOR A LARGE MANUFACTURER OF INFANT
FOODS

A=20,3
Target audience:

Ahmedabad : 4714

Baroda : 1327

PARTICULARS AHMEDABAD BARODA
a. Characteristics of the Plan :
1. Screening weeks 812 288
2, Cost of the plan (in lacs cf Rupees} 0.37 - 0.10
3. Average cost per.screening week _—

achieved by the plan (In Rs.) 45 36
b. Achievements of the plan _ '_ |
-, Reach | 91.5%  92.79
“ Frequency 8 . 6.8
6. Probability of resnonse 0.88 - 0.88
7. Net Economic Gain (in lacs of

Rupees) - 3.36 9.95

The use of this formal method, we helié?é, not
only gives a practical aid to the @edia plaqﬂer'in deéiding
how much advertising effort should be éxpended, but élso
helps all those concerned with marketing the product, to
think through in a systematic way about many complex factors

that affect marketing the product.
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7.5.3. Fleéxibility of the Model

The relationship 7.5.1, which is the basis of the
Response Model, offers us a great deal of flexibility in dealing
with different brand positions and market conditions. We have‘
shown in figure 7.4 taree different types of response for
different values of A. A low value of A generally indicates a
brénd which is the market leader and has the dominant market
share, whereas a high value of A would correspond to 2 brand
whiéh is relatively new in the market and requires greater
adVértising efforts in order to create sufficient penetration

and response.

It may be seen from figure 7.4 that when the value
of A is as high as 0.9 even.#ery high exposures do not lead to
saturation levels of response.

A major advantage of the model.is that once the
daﬁa base required for our earlier Reach and Frequenéy models
is set up,the additional data required is minimﬁl. The. only
further information required is the subjective judgement of
the advertiser regarding the value of A, Since the value of A
determines the type of responée, all the judgements which go
into the determination of the nature of response, should go
into determining A.

The ADTEL study gives us a few pointers regarding'
the marketing and communication factors which go into
determining A. The following -marketing factors would appear

to be relevant.
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i) Nature of the product (end use, cost etc.)
i1) Life cycle state of the . nroduct,
iii) Brand dominance
iv_ Brand. loyalty
v) Purchase cycle
vi) Budget
vii) Competitiv€  activity
viii) Targst audience

The marketing manager's judgement on the above factors is
required in the determination of A. However, marketing
factors alone are not enough. Communlcatlon factors have to
be considered in conJunctlon w1th marketlng factors. in order
to fix the value of A. The basic communication factors which
have to be taken in account are :
i) MesSage uniqueness
ii) Message -complexity
iii) Message unit (half page ad ~thirty second:
, . commercial sate.)
"iv) Scheduling pattern
. V) New versus. continued campalgn
'vi) Wearout
vii) Media., . : used
Advertising experts can provide their judgéméﬂf dn the above
mentioned factors This method therefore prov1des a more
formal mec;anlsm for 11nk1ng 9¢vert151ng with’ the other
elements of:;he_markﬁting. mix.
Mathematical procedures- and 1nexpensive computerv
sottware have already been developed for developing a plan_

that maximises response in the medium of cinema. Similar

procedures caprbe_WOrkedmout*fbrmother"media as well,

7.6, Directions for Future Research::
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7.6.1 _,More compiéxify in the structure of the model
In section 7.5, we ébnstructed the simplest form of

response function, requiring miniﬁum édditiOHal data. We can
introduce more complexity intalthe structure, in order to model
more effectively, the‘actual.p;ocess involved in advertising
communication. As a first step in this direction, we can
introduce-the follpwing factors inté the @eterminatign of the
value of A.. | | |

a. Expected Net Effect of a Media Schedule

The effectiveness of an advertisement varies,
depending on the copy approach used, and the vehicle in which
the advertisement_is inserted.: Tﬁis{ié becauié‘of the differences
in editorial climate and vehiéle audiencé for the different
vehicles in the media schedule. 'When.aﬁ individual is exposed
to the advertisements in a media schedule a sﬁecific number of
times,_;he net effect depends on the specific Qéhicles through
which he was exposed to the aavertiﬁement. Aakerncélis'thi;t
net effect as the ' expected vehiclerscurce éfféét‘ of the
medla schedule. N |

b. Probabllity of Actual axposure

Everv person who has an opportanity to see an
advertlsement dces not necessarlly get exposed to the’
advertzsement as the person may ar may not actually see the

advertisement. For 1nstance,'a;person whn.peruses the news-

paper in a hurry in the morning may not actually see 211 the
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advertisements in the newsparer, though he gets an opportunity

to see them. Thus, 0TS is different from actual exposure,

The probability of sctual exposure to the
advertisem.nt can' be introduce. inte the modei, instead of mere
opportunities to see. It would seem morc sensible to
introduce this factor also in determining the value of A,
instead of trying to derive actual exposures from OTS, as

effective methods have already been developed to compute

reach and frequency.

7.6.2, Transitional Probabilities and Opportunities to see

In section 7.5 we had set up a relationship between
0TS and probability of *'.e desired action. Such a relation-
ship of course is very crude. Before a person takes the
desired action, as currently accepteﬁ theory of advertising
points out, he undergoes a transition from unawareness to
awareness, comprehension, conviction and finally to the
desifed action. Conceptually, it will be more correct to set
up a relatignship between the y~obab111tles of a person
moving from one state to another and the NTS he receives,
Though this ultimate goal is clear, its achievement is not
very easy. The wmethodology for the assessment of these
transitional probabilities will have to be developed in
cboperation with ﬁommunication experts. Having developed

this methodology, the next task would be to develop the
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mathematical procecdures and the computer software to develop
a procedure so as to maximise response. This area offers
consideralle challenge to per.oOns interested in inter-

disciplinary work.
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APPENDIX I

TOTAL’ADVERTiSIﬁG EXPENDITURE FOR 1976 - 77
ESTIWATED BY THE ADVIRTISING AGENCIES ASSOCIATION OF INDIA

(Rup-es in crores)

_S1.No. Category of Media TTlers 1977
1. . Press 5 60.00 " 67.50
2, Ccinena | 7.00 7,50
3, -Radio 7.00 7.00
4. Television | 1.00 3.00
5. Outdoor 11.00 ‘ 10f00
6. Expenditure on media [  . . E—

selection (add {tems 86,00 : 95.00
1 - 5) ———— emee-
7. Print 14.00 15.00
8. Production j 15.00 15.00
9. Expenditure on creation . ;;TSSFH ;ETEG

of advertisements =0 o——--- i ———
(add items 7 and 8)

10. Total | o | 115,080 0 125,00
(additidns 6 and 9 )

TS A A Ak e s T S Wt e S Al o Sl it kW T ke s At e i A PR g, V0 sk VR T e i A R S D et T . it e

Source: INFA Press § Advarthers Yearhook (INFA
Publications, New Delhi 1978-793 =
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Arpendix I

TYPICAL FORMULATION OF THE LINEAR PROGRAMMING MODEL

a., MIDEL BY KOTLER
Maximise

E X, *+ e, X, + ..., enxn[objéctive function) . (1)

= %% 2
subject to

. . 10} - 1 .
alxl + gzxz L anxn < §,(buuget ¢onstraint) (2)
a;¥q * a,%, + ... + a X > B " (Media class usage ,

1 272 non 1 constraint) and, (3)
Xp 2 Ky, %
X < K
1 - 1y’ } (Individual medium usags ()
x2 > KZL’ i constraints)
" {
X2 = Ky %
- . * %
'xn 3 nL’ and %
X
xn < KnU 1§
where

E = Tutal expogure value _weighted number of exposures),

e = exposure va ue of medium i,

]
xi = number of insertions taken in medium i,
a; = cost per insertion in medium i,

B = total advertising budget,

Bl= part of the advertising budget

Kjy;, = minimum number 6f insertions to purchase of
medium i, and :

Kar, = maximum number of insertions to purchase of
medium i,

..contd..
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The other varlatlons nf thls anrroach are to take account

of the size of the-aavert1sement, the relatlve effectlveness
of colour, the quantitative rating of the media etec., Such

a formu.ation proposed by B.own and Warshaw 'is given below:

MODEL BY BROWN AND W“&SHAW

Let N. (i =1, 2, ... n) be the aumber of times the ith
advertlsang alternatlve is used per period.

Let the advertlszng bulget be M dél;grs,wgngfqu thp cost

of ... one use of media i be ci' Then the budget constraint
is . _ |
CyNy + CpNp + C3Ng + ..o + CpNy < M (1)

In addition, subjective constraints can be used which

reflect management's conception of the limits to be

placed on the media program. The objective is to maximise

the number of effective exposures that can be attained,

given the advertising budget

Maximise

Z = slc1q1e1r1N1+ seteeese. + 5 C qnenrnNn (2)

with (Oﬁ,sifl),(ffcifl),(OSQifl) and (0<e;<1)

vhere

s; = the relative effectiveness of the size of the
advertisement i, when compared with the largest

sized advertisement under consideration, expressed

as a decimal,

the relative effectiveness of the colour characteri-

stics of the advertisement i, compared with the most

effective colour advertisement - available, expressed
as a decimal,

[¢]
it

..contd..
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4. = qualitative characteristics rating coefficient of

alternative i (e.g. apprepriateness cf editorial

climate for the product or past ability to produce
successful advertising readership)

e: = 2ffectiveness ratin, coefficient (iaportance
weight times corresponding percent incidence in
magazine readership), and

r, = total readership for medium i.

Source:

a. Philis Kotler : Marketing Decision Making”: A Model
~Building approach (Holt, Rinehart and Winston,Inc.
New York, I s p.455. ‘

b. Douglés B é}oﬁn and Mardin R Warshaw, "Media
Selection - -/Linear Programming", Journal of /by
Marketing Research, Vol.2, February 1965, pp.83-88.
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APPEMNDTY I11]

MATHEMATICAL REASONING LE.,.DING TO ZANGWILL'S MODEL

1.1. Introduction An explicit veasoning is not provided in Zangwill's

paper for ysing the. objective function that he has used, The purpose of
this note is to'prbvidé é:rensoning that will lead to the formulation

of an objéctive'fﬁﬁétibn similar to theldne used by Zangwill. The need
for providing such an exp11C1t reasonlng was: to hlghllght the
assumptlons under wh1ch the ‘use of the objectlve functlon can be
justif1ed “These assumpt1ons have not been clearly stated in the

paper. | |

1.2.  Notation

'1.. i . : index for media selection (optionm) ©
S i=1,2,3, ... M

2/ 3 : index for choice within a selectlon,
3. n, : number of cho1ces w1th1n the 1th selectlon,
) 1 N i
4, ’nij :'number of 1nsert10ns in the i} th cho;ce
of the 1th sele:tlon, _
50 x| : 1 1f the i choice within the i  selection
' R is chosen, where:j =0, 1,.2, 3, .v.. Ny,
0 otherwise, and
. .th .
X, : not choosing the i~ selection,

6. ! a : iﬁdex for age gfoup a=1,2,3,4,



2

7. S :  index for sex, s = 1, 2,

3. 1 . index for :ncome group I =1, 2, 3, 4,5,

9. r . . index for region, r =1, 2, 3,

1¢6. ¢t :l index for (a,s,I,r}, t =1, 2, 3, . 120
as, there are 120 segments (a,s,I r) and

11. F(t,i,j) rated effectiveness of the Jth cho1ce

within the ., selection for a person

belonging to the tth segment.

1.3, Assumptions required for the Formulation of an

Objective Function Similar to the One used by

Zangwill

Assumpt1on 1 (A ) : A person in the audience of any

;selectlon is also in the audlence of all the issues of
that selection.

p(3/1) = 1, A (1)
where p(i[i) is the probability (conditional) that a

reader of the i publication is in the audience of the
th +
j ch01ce By virtue of this assumption, we have,

p(i,3) = p(3/1) p(¥) = p(i), \

where
p(i,i) : probability that a reader is both in the
audience of the ith selection and the jth

. e .th .
choice within the 1 selection, and



p(i) : probability that a reader is in the
- . ‘ . . th .
apdience of ths i selection.
- : .th . .
Hence Al states chat a reader of the 1 publication

(1 =1, 2, 3, ..... MY reads all the issues of that

publication,

Assumption 2 (A,) The rated effectiveness of a choice

. within a selectinn:depends only on i)_the segment in

- which it is read, and ii)_nij

F(t,i,j) = n_, V(t) ' (2}
- 13 T
where v(t) is the sales potent131 we1ght (value) of a

person belong1ng to the ttﬁ segment

Assumption 3 (A3) 1 v(t) has a special structure.

. v(;):% v(a,s,I,r) = {A1 v(a,s) +i,v(I}} v(r) (3)
Py S oo Tr g ’ e PN T

“‘where ':

v(a,s) : sales potential weight of a per.on belonging
;o the age groupaand sex s,

Y(If‘_ : Sales potential. welght of 4 person belonglng

‘to the income group I,

v(r) : sales'pofential;weight of a person belonging
’to the reglon T, and

Ajand XA, . constants to be determlned by the advertiser,

. such that

i+ Xy = s 1, “and”

wlh

1

> 0'5 Xg:é'b.

B



ASSUMPTION 4 (Ad) : Special structure for the conditional

th
probability that a, person belongs to the t segment given
th
that he is in the audience of the i publication,

P(E/i) = pla,s,1,5/1) = p(a,s/1) p(1/i) p(r/i) . (4)

where
p(t/i) ! probability (conditional) that a-person in
the audience of the i selection belongs

to the tth segment,

pla.s/i) probability (conditional) fhat.a persomn in
the audience of thé ith selection belongs
the age group a and sex 3, _
p(I/1) : probability (conditional)_tﬁét a person in
. the audience of the i:th selection belongs
to the income group I, and |
p(r/i) : probability (conditional) that 2 person in
the audienée o thelith selection belongs
to tha regiénfr. |
THis éssumption states tﬁat a,s,l and r_are_ponditionally
independent, | | | o
§§§UMPTION 5 (AS) : The -résponse geﬁer#féd'ﬁyﬁa media plan
ﬁroh ; fefson in the tth segment is a quadratic function

of the rated effectiveness value generated by the plan

. . . th
in the t  segment.
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R(t,xij) = y(t,xij)_— {y(t,xij) - k(t,xij)} (S)
where
_R(t’xij) ;- response from a person in the tth segment
"to a f;asibl&-media plan {xij&,
y(t,xij)‘r : rated effectiveness level generated by a
feasible media plan {xij}.from a person
: «in‘the't;h-spgment, and
k(t,xij) i“E{y(t,xiij};'éxpectatibn of y(t,xij).

ASSUMPTION: 6 (As)':whe:mediapplan is to be

chosen so as

to maximise the“expectﬁdh¥alue5oﬁfthe total response

Let

J
where T

R(x, = Efc{y{t,x,.
(xlj) [t y{t,x, 3

R(xij) denotes the expected total response

plan {xij} , and

Nr denotes the number of pecple in the

The objective is to choose the xij's 50 as

R(xij)f

1.4. PROOF

We are required to prove that R(xij) is of
IR, X, - % x..T -x.k.
ij MM dijnk Y? (ij)(nk) B

) - [y(e.x ) - k(t,

2 3
xij)] } Nr]=ﬂF6)
to the media

region r.

to maximise

the form



6

To prove this, we will first evaluate y{t,x..), and then
i] .

2

E{y(t,xij)} and E{y(t,xij) - k(t'xij)} . Haying

evaluated these terms, it is a simple matter  to evaluate

1]

R(x43)

Xij

1.4.1, Evaluétion.pf y(t,xij) and‘E{y(;,xij)}

2
FEly(t,x; ) - Bly(txg) - k(e )Y TN

Let
- th. s
zti =1, if a person helongs_to the t = segment and is in
. . th .
the audience of tne i  selection,
= (0, otherwise.
Then,

oy (t,x..) =LLF(t,i,j) z.. x.

.~ =2LL v(t) n_,z X

by virtue of AZ'
Let
D. = En,., x
1 S Y B N |
J
Then :
y(t,xij) = i v{t) Di R
= s5,I,1 D. _“
; V_(a,S, ] ) i ztl

1

noit

1
by virtue of AS.

ti Tij

I{x, v(a,s) +l;7v(i)} v(f) D, 2

ti

™



Henge

ECy (t.x; ) =f{h v{z,5) + Apv(DY vir) D B(z,))

Let pit probability that = person belongs to the'tth
segment .nd is in the audience of the ith
se.ection.

Then,

E(z ) =0 1.p,°} + (0 (1-p, %))
* P-t:
i

Hence?from (8)

p(t/i) p(i),

by the definiticn of joint probability.

p(a,s,Il,r/i) p(l)

_P(a s/i) p(I/1) p(r/1} p(l)

by virtue of A4

E{y(t Xy )} -E{Al vi(a, s) ¥ XZ v(I)1 v(r) D I+
i 5 | SRR
plai 5/1) p(I/l) p(r/1) p(i) “y*-
1.4.2, Evaluation of :E{Y(t’xij)}_Nr
From (9)<ye oﬁtain
- EE{y(t,x..)} N
t ij’’ or

LZZZZ{}; v(a, $) +Xy v(I)} V(r) D

asiri.

) )‘

25

(8)

(%)

Jﬂ
-

(10)



%0

Since the summation is over a finite number of terms, the
summationr can be interéhange:. Hence ‘(10) cra be written as

SE{y(t,xij)} N

t T

= EE{D N p(1)p(r/1)vgr)}[TZE{Alv(a s) +12v(1)}p(a s/1)p(1/1ﬂ

ir asy
: (11)
We now evaluate,
W, =:ii:z{x (via,s) +x, v(1)} p(a,s/1i} p(I/1) (12)
1i -
asl
This expression reduces to,
wl, = AL v(a,s)p(a,s/i) =+ Ev(I) p(i/l) - (13)
i as .
Since Ep(I/i) = LIp(a,s/i) = 1
I as
Hence from (11)
LE{y(t, X, )} Ny =IE N_ p(i) p(r/i) V(r) "11 D, - (14)
t ir * .
; . ; . 15
Let W,. er p(1) p(f/1) V(?) N (15}

Now p(i) p(r/i) = p(i,r) and is the joint probab111ty that

a person belongs to the region r and:is in the audlenCe of

the ith selection.

Hence,

Hpy T TN R(RD VD o ae

We note that Nr p(r,i) represents the expected number of
people in the region r, who are in the audience of the

. th .
i .selection.



Let,
C(r,i) = N_ p(r,i) | (17)
Hence from (16)

W = ZC(r,i) v(r) (18)
2i T

Equation (14) can now be written as

. . , w_.
Eﬁ{y(t,xij)} N, Ebi ®ii Y . (19)
1 2
1.4.3. Evaluation of I E{y(t,x..) - K{t,x,. }}
t 1) ij
Singe,

\;.‘l = t . e
it follows that |
)= ki, x, = Vi{y(t,x, )}
| E{y{f,le) i xlj)} {y (1 le)}
where,
,V{y[t,xij)} denotes the variance of the random .

variable y:(t ’x| ).
o i3

To findiV{y{t,x}jT} we ﬁaﬁé:néte'ﬁf the fact th?F;Yﬁthij)
is a linear combination of the random variables zt1
We express (7) as _ , N
. ’y(tfxi§)”=iv(t) DF(L x M)Z (M x 1y (20)
ﬁhefe
1 == ..
D1 x M) tDy, D, .ens Dy}, and
Z (M x 1) =]z X
z
t2
o
Z
'3y
I- |1
o
[ tM g



is in the common audience of the i * and the
publication.
Hence : LU BT -
viy(t,x )Y = {v(t)} { Z Dy Py (1-p; ) + 2 X t Dy
ij | i=1 i=1 h=i+l

w

P

%%

2 .
Hence v{y(t,xij)} = {v(t)} AR
where I is che variance - covar.ance matrix of the random
variable
yA = I = . £
t tl1
— o
z
t2:
I X
1 1
I . I
z .
Pt
It can be easily seen that
t t t t t t _t -
§ 12 (1-p~4) Pip - P Py v e+ Pyy P IPM i
t _t.t _t (1.p. % tot oty
% P21 'Pz pl P 2(1 p2 ) IR PZM P ZPM %
3B Y et e o e snasnannaesiasedas S 1(21)
I ....... - 4 e N L L I R R R S I“..--
oot ptp® p toptop,t pt (1-p,) %
1 M1 M1 M2 © M 2 ’ ’ M M 9
here
v probablllty that a person belongs to the t h'segment and

ix ¢h

k th in



i
Hence
M 2 2 t t
svi{y(t,x, .3} N = I D “s{v(t): {(1-p“ )N
E y( i) r 7 E0E (t) .p;(lp‘l)r
M-1 M 2 o ' . h
*2 ¢z d{v(t)} pd{pt - p® pT )} N (22)
. i=1 h=i+l ¢t 1h R
* Note that
DD = Zx,, n__z b 4 n
1 h j 1} ijk hk hk
"Hence -
M-1 M 5
o o t t oot
. 2 £ I ¢ {v(t)} O.D.(p"., - p.p“ '} N
: i=1 h=isl ¢ PRUAR T AT A
M-1 M- 2 4 ¢ ¢ .
= 2 I L EAv(e)} (p".. - P ip.") N_ X Xx,.x .m,.n
o i=1 h=i+] t N ih - 1ih .T ik 1) hk ij py
M-l M | , 2, coig
= I T I fx, x - re{v(t)} I PR n.. n.. N
i=1 h=i+1 j k 13 hk ¢ (817 (Plip =By Py ij "hk Ty
M-1 M
= g I I Er . X.. X g (23)
i=] h=i+l . j k (1§) (hk) "ij chk o
where | |

2 e ML
= t o+t 't
T(i3)(hp) T ATV T eyt T my g gy W

"he expression fof;R(xij) can now be written

using (6), (19), (22) and (°3)
' M 2 2 "
..) = ID_ W, W,. - & . ) -p“.) N
R(XIJ) 20y Wiy Mg - B Dy E{V(t)} py (1-p"3) N_
M-1 M

—— L z EToT, L b S (24)
i=1 h= +1 j k (ij)(hk) ij 'hk



LTL!

Note that D. = L n, X
oy 1o
Hence
£ D, W, W,, =3I n, x,, W. W,
g 1 11 724 i ij “ij 1i 24
Let
= W !

Rl] ni] 1i ' 2i

Then
I D, WI.'wz. = I R, _ x . {25)
i 1 o f1oel oy 131 .

Hence from (24) and (25) we get

M n. M 2 ‘
i 2 t T
R(x,. ) = £ I R - % D, t{v(t)} p. (l1-p. ) N
1] i=1 j=0 3 Y it ¢ 1 roor
M-1 M n, a
-z g sl by X, X (26)

i=1 h=i+l j=0 k=0 (ij)(hk) '} 'hk
It can now be seen that the above expression is very similar
to the objective function that Zangwill has used. The
expression for tH;.objective function ﬁsgd_hy ZangWifl is:’
T ij “ij 55 ijik r(ij)(hk) 15 “hk 7
The difference:is that the éxpression for.R(xij) in (25)
contains the term |

M
- k

2. . v t SR '
. D, [i{v(t)} Py (1-py ) Nr]

1
which is not present in the objective function used by

Zangwill.
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S R, .
All that remains to be shown is that _'J is what Zangwill
. C oM .th
derives as the rated effectiveness i ,of the i
selecticzn. In order to do ihis, let us examine the
expressions for W__ and W__.
11 S 2i
From (13),
”11 =x; L ¢ v(a,s) p(a,s/i) +}i; ?v(l)ip(lli)
' a s

Tﬁis-expféssion for w1i aéress with the computations done
by Zangwill to obtain the combined weight of]fhe age, sex
~and income factors.
From (17).

"1'Wé;- z -C(r,1) v(r)
5Th15 expression is 51mllar to the reg10na1 we1ght used by

e

Zangwill, .except that C(r 1) reprefents the expected

number of people 1n the region r, who are in the audience

. th

of the i selectlon, whereas Zangwill uses "the

.....

c1rculat10n figures of the 1th selection in the rth

‘region.
TR ey . .
In our view, it .is not correct to use the data on

.¢irculation, in the objective function, as Zamgwill has
used. Cifcul@;;on only represents the copies that are sold.
In the problém'ﬁn‘hand our interest is in]the expected

e

‘number of persons who read the issue
R, . “

The expre551on for 1) agrees ‘with the one used

, CHL o :

by Zangw111 ‘except for the 1j difféf@nce in the useanh

circulation. We illustrate the_coﬁpUtations for wli_from

the example that Zangwill has provided.



ILLUSTRATION FOR THE CALCULATION OF RATED
EFFECTIVENESS GIVEN RY ZANGWILL
The product ..ivertised is a full line of qua}ity sunglasses,
The target.apdience is diviﬂed into four age groups, five income groups
and three regions. |
" The sale potential values of the different segments of
interest are furnished by the advertiséérﬁs follows :

TABLE 1

VALUES OF v(a,s), v(I), and v(r)

- PP IPRT P

i

peE  Mas) e . v (D REGION v(r)
crOUP  TALE  TEMALE f‘a%;? : | () -
T0-17  1.05  1.20 Below § 3000 . .70  Los Angeles 1.30
Latitude
18-3¢  1.05 . 1.20 $3000 - § 5000 .85
35-54 .95 1.05 §5000 - $ 7000 1.00  San Francisco  1.10
' _ Latitude S
55 and ' .
above .95 1,00 § 7000 - $10000 1.10
Above $ 10000  1.20  Farther north  1.00
| * TABLE 2
LIFE_MAGAZINE DISTRIBUFION p(a,s/i)
- Age o B Male - o .Female
w1 1w T
18-34 | G 1e 14,8
35-54 | 18.4 | 18.9
55 and above Co 8.0 . . 8.0

Percent of readers 48.7 .51:3

-——_-—--..———-_.-—--—_--..q—---.----——_—...-.--..---—-—-—--—-_---_-_-.--p——-_--—----..—--
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Weighing the proportion of readersi in the different age sex
groups , obtained from table 2 by the relative v(a,s) values from table 1
and adding gives a combined ﬁgé sex wsight 6f 1.06.
Thus
% v(a,s) p(a,s/i) = 1.04,
s
A similar determination for income yields
£ p(1/i) v(I) = 1.08
The relative importahce of the income factor versus age sex factor is

judged to be .475 to .525. Thus,

Ap= .475 and Az = .525

Hence from (12)

%11

A II v(a,s)pla,s/i) + X5 L @tI)p(I/i)
as 1

{.475)(1.08) + (.525)(1.04)
= 1,06 . | Y
Zangwill weights the Life circulation figure in each region by the v(r)
values in table i, to obtain an adjusted circulation figure 1,425,000,
Thus,
¥
c{r,i) in our equation (17) stands for the number of people in the

i = C(r,i) v(r) = 1,425,000,

. . . .th .

region r, who are in the audience of the 1t selection, whereas Zangwill
. . . .th Lo . .

uses circulation figure of the i  selection in region r for C(r,i).

This may not be completely correct.

wli . WZi = (1.06)(1,425,000) = 1,510,500.



Thus the rated effectiveness of one issue of Life Magazine is

1,525,000/-.

For the choice four issues of Life, rha rated effectiveness
is given by
= W, W,
Rij = M5 '1i ed
4 x 1,510,500

6,042,000
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MODEL BY PARSONS

The elasticity of advertising is defined as

i
where |
‘s < sales, and
A =

Advertising expenditure

thations;;ust = Sales at t1me perlod t

S(t-l] f Sales at time perlod {t 1)

‘At 'éhAdvertising"expenditure at time

L period t,

Pt = General price index at time per1od t
; and .

ay,82, a3 Bl,sz,and By are constants to be estimated.

.

a. CONSTANT ELASTICITY MODEL

The co. stant elasticity mo 2l fltted to t.a data is
1n St = ay + 0, In (At/P } + ag ln S(t 1) o (1)

Differentiating both the sides w1th respect to A /P

[

"l_ dS - = 02

t dtktjpt; (A, 7P¢)

,.contd,



as, (4,/7,) A6

d(a,/P,) S,

Thus elasticity of advertising at time t

= A i %
Sy (e /P)

d(ﬁt/Pt) St

= a,, a constant,
Hence, in the constant elasticity model, the:elasti;ity
of advertising is assumed to be constant throughout the
product life cycle, -

b. TIME VARYING ELASTICITY MODEL

The time varying eiasﬁicity model fitted to the data is

th

In St'= 8 e” In (A /P) + 33(1-e'82t) in 8, ;, (2)

Differentiating both the sides with respect to

Ag/Py
_ : ' -Bot
1 dS, } Bye™ "2
Sy AP (Ag/P,)
ds, - Af{pt -85t

d(At/Pt) S
- ..tontd..



~Thus, the elasticity of advertising at time t

ds AT
. t Tt - 616..321-_
d(At/pt) _ St '

dence, in the time varying eslasticity model the
elasticity of advertising is expressed as a function
of time and is assumed to change over a period of

time.



CAPPENDIX V (%%

RASMUSSEN'S MODEL FOR DETERMINATION OF ADVERTISING
EXPENDITURE

Nota ions |
4 = quantity demandegd

P = price per unit,

v = variable cost per unit, excluding
advertising expenditure

A = expenditure in advertising-.and
e = clasticity of advertising,

Py the assumption of constant elasticity, we hav:

dg A = e (1)
dA
where e is a constant. .

Sclving this differential equation, we obtain

q = mA® (2)
‘where m is ancther constant. It should be noted
that m > O since g > 0 and A > 0. Consider the profit
function
i(A) = (p-v)q-A (3)
We wish to choose A so as to maximise 7.
By the assumption that p and v are constants, not

depending upocn A, we have

d1 . (poy) @ | (4)
iz (p\f]-&%-l

The first order condition for T(A) to be maximum is

(p-v} dgq =
& . 1=0

contd..
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(p-v3 dg . ¢
' dA
from (2), we obtain
{p—v} emﬁe"1 = 1 (5}
Substituting from (2)

{(p-vie q
A <1
g{p-v)e = A
ﬁqp(l~vip}e'='A
A = kqp where k=(1-v/ple
The second order tondition for %(A) to be
maximum requires that
2
(p-v) d g

An®

< 0

(P-V)me(e~1)he—2.<_ 0

which requires ,that

p> Vv m>» O and e< 1

Thus. under the assumptions of the model, the profit
functioa T (A) is maximum 3 aen

_ A= kpg
which means .that advertising expenditure should be 3

constant proportion of sales.
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APPENDIX v7Y
MATHEMATICAL REASONING DEVELOPLD IN THE MEDIAC MODEL

Lat

WX
- FENE. &

M : Number cf melia options under consideration,
T : Number of time neriode in the clanning horizon,

S : Number of market segmenté,

- - option
th ={1 if an insertion is wmade in i in
- c%time.pariod t,

{0, otherwisg, and .

i3 11, if the person in segment i is exposed to
Jt = Y an insertion in media option j, in time
I period ¢, ST

I 0, otherwvise.

The probability distribution of Z_ ., 1is determined by
i3t ¢ S - o

media exposure prebabilities and whether or not an

o
N T

advertisement is placed.

1)
to a person in market segment i.

Ef. denotes the:value of an exposure in media yehjcla

I

Ei%-zijt;iS-thg increase in the exposure level of
J K oo H H .. .

M
5 -
=1 S
a particular individual in market segment i in time
period t.

Yit denotes the expcsure level of a particular indi-

vidual in market segment i in time period t.

...comtd..
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Then | : _
S N U 7 (1)
Yig = oYy »t-1 =

where ¢ is a memory constant

Let
N; = Number of people in market segment i, and
wit = Sales potential of a person in the market segment i
. in time perlod t.
The equation (1) will reduce to
T M t-s
Y.t = I I « CE;. Z,..
1 =t j=1 1} 1)s

by taking infinite past period,

Having developed>an gxpression for the expdSure level of a

. particular_iﬂdividual,;thé.auth6r§ devélop-the'reipoﬁSe
function Response from an: 1nd1v1dua1 belonglng to a particular
‘segment at a given poznt of :time is measured in- terms of his
sales potential.. Let r(Yitlﬂbe the response from an individual

th

Ebelonglng to the. i°" segment in time iperiod t, whoseé exposure

level 15 Y .
it _
Total response is the sum. of . 1nd1v1dua1 Tesponses
: tion.

__over the Lentire t1me span under considera~ It is-'obvious that

. total response is a random varlable, since’ Y, it is a~random

varlable fit(.) denotes ‘the probab111ty dens1ty of function

of Yit' Total expected market re5ponse R is given by
5 T

R = I T n, W., E{r(vy..0} - : (2)
i=1- t=1 i it 1t ,
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The choice of the function r(y)} is left to the

users' judgement. In this ?apef, the authors have used
an exponential function, which is of the form

r(y) = xy *+ a(l-e™) (3)

0 gy <=
where rO a and b are non negative constants specific to
the product. o h

The reason for this choice is that the graph of

this function increases at a decreasing rate.

The authors have then éxpandedrthe function T(y)
in a Taylorlseriés about the expécted Vgiue'of Yit' 'Spgh
an assumption is valid omly if the variables'&it afe“'u
continuoug. In this case for Ylt to be conti;ﬁouézﬁi;s
must be continuous. 0therw1se the respdnse %hnctibnl
falié in the category of step fdnctioﬁ;'and:hence ﬁét
differentiable. In suck a case, the use oflTaqurf:eriés
as done by the authors is not permlssble. For ease:éf;
expr9551on, dropplng the subscripts for tlme and segment
and us1rg the Taylor's expa sion, we get |

I

n-1 ”1
:,‘;_r(y) = T (/.u) + 3k‘51 — ([A)(y/W) oo (a)

w

w1

-,T (yl) (y/ﬁ)

.contd..
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where rk( i¢ ) is the kth derivative of r(y) evaluated at
}: and'yl is some value between y and}p{
By takiny LX e(tat1on
n-1 1 1

E{lr(y)} = T(pt) - kEZ -—f-r (f{)f‘k "“E{ r (Yl)(y /A) By (s)

T R ) It may be ngted that,

E(y) = mean of y

R~

f&n = E{(ynft)n} = ntM poment of y about the
"mean. |

The equation (5) can be written as :
N n-1

E{r(y)} = r(p) + g C) CEd g+ £ 250,
/ 5! IYabyar! ko3 . “'_'"‘/’ I

1 A . : L i‘. : o, - !5

TE( ? (yl)(y £ } .. (6)

n T

The authors then express the moments of the exposure level
rdistribution in terms of the medla declslons th and the
probabillty of a person in the target audience be1np exposed

to 1nd1v .dual and pairs of c_:tions.

Now,

P’E

,"where

y"—‘
J=1JJ

a-u-:-c

j 1f the individual is exposed to
'sption j

_l 0, otherw1se
.Let p. = P{(Z, = 1) = probab111ty that =2 person in the
] J target audience is exposed to
option j.
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Hence

i3
E() = = Te X, P, e (7
) ] SRR
Y = = . s 2L e, C Cy
(y) L ey V{zJ) + ey OV(ZJ Zk)
Now,
2 2 2
Viz. = X .o~ XU
( 3) i Py j Pj
5 A
= X, .(1-p.
50 pyi-py) |
= xjpjcl-?3) since xj = 0 or 1.
Similarly
Cov (z., Z,) = X, X - P
(255 2y j k(pjk Py K

where p,k is the probability that a person is exposed to
b
' both option j and option k.

- Hence

v(y) Ze 3 ’x., 3?3 (1-pj) + 2L le_.®

. X3 % Py
- Substituting thesg‘values in (6) we have,

- PP (8)
J L

l" 2
= p p o 5.
E{r } r(zejxj it 1r (;eJxJP ) | éj xj‘j“(l pi) + zzeJekxjxk)

21
(pjk - p.pii]:

rkuvt) o w1 By 9T " G (9)

It can be seen that an expression f05}¢3 will involve three way
overlaps among the media. In general to compute}vk we need the

robabilities . . e e e s where. . . denotés the
p p3132 - Jk, PJ132 Oounnan .
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the p%bbability that a person belongs to the common audience of

the vehicl s Jps . As higher ove.laps

32 llllll 'Jk
are expensive to collect, Little and Lodish have done some
empirical work to relate the loWer moments to the higher
moments.

By substituting the exponential response function used

by the authors in * (6) we get,

E(r) = Ty * a(l-—e'b. ﬂ)-a- ae'b/"{{ - %bzfl'z + 6 bsj(’(/s}

ignoring the fourth and higher order moments.

The MEDIAC mhdel boils down to a mathematical programming

problem, in which the expected response is maximised, subject

to the budget constraint. The model is given by ;
Find xjt(j = 1,2,3,..... Mand t = 1,2,,,....T) in order‘to
maximise P,
R = LW, ) i
R f ? n.W.. E{r(Y e
subject to
L Cjt xjt < B.......... (7)

where B : the total budget available, and -
Cjt Cost of an insertion in med1a optlon j in time
period t ,
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APPQENDIN VII

MATLEBMATICAL. FLRMGLATIVH U ADMOD.

A, Assumption I The probabiiity of exposure to_an
' insertion option has a special
structure

Let

bi' ¢ probability that the 1nd1v1dual iis exposed
J %o vehicle s : :

hc. ¢ probability that an individual exposed. to
J vehicle j will be exposed to the insertion of
copy, approach ¢ in vehlcle Jo

probability that the 1nd1v1dua1 i i1s exposed
to the insertion of the copy approach c in :
vehicle j, and

)

eij’

(13

1y 'j¢ an individual in the target audience
1s exposed to the insertion of the copy

cij -
C approach ¢ in vehicle jy -

Pesae e W it pidst

‘0y otherwise.

It is clear that,

Peij = Pligyy = 1)

p is assumed to have the following structure.

ci]
Peiy T Piy Poy

Ap Aggumgtion 2 The events 4 number of the target

populatlon is in the dudlencé of 2 speciflc vehlcle

are 1ndependent for the dlfferent vehicles considered

in the media plan,

(1)
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Thus if D.. (3 = 1425 e.e. K) is the probability that the

1]
individual i is in the audience of the jth vehicle, then
the prooability that he is in the zudience of all k
vehicles 1s givern by bilc biZ- cenne ?ik' This relation
is assumed to be trus for all values of k, Now; let us

define the events,

A,., : individual i is the audience of vehicle J,
1 and

B ,.: individual i is exposed. to the insertion of
copy approach ¢ in vehicle j.

It ean be seen that P(A ) = by 13
The events Aij are 1ndependent by virtue of this assumptlon.
Hence probabillty that én individual i is in the audience of

k vehicles (j = 1, 25 c...k)

k
= P_(jr;.l A.ij)
k
= j:l (444)
| k
= fl bij'
Now Aij N Ecij denotes the event ‘'individual i is
exposed to the insertion of the copy approach ¢ in
vehicle j.' o |
Lence, - _ _
p.ss= P(Z .= 1) = P(A.. 0 E_, )

ci) cij ij cij



Now,

Thus

PZg™ 1y Zogp T b

Plogip = 1y 4o12 S IREER

cik

probability tiat the individual 1 1is cxposed to the

insertion of the copy approach ¢ in k vehicles

(3

—

i\

l, 2, [ B ) k)

k ' ;3
P{n (a,, 0V E ..
j:l “1:} .. CIJ
k |
T P(A,: N E

3 1 il cl]

.} 5 the events_Ai

« 0
J

1“cij

(j = i, 2,;;... k) being independent, since the

i = L. 2. ....k) are independent,
events Aij( 3 g 29

P(Aij) 'P(Ecij/Aij)

T P(Z,4; 1)

senoee ) ZCik

Il

1)

-

k

T P(Z
=1

cl]

Thus this assumption implies that the random variables

Z

ci]

t

S

are independent,

108
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A3 Assumption 3 ¢ The probability of an individual in the
target audience taking the desired action depends on 1) the
number of exposures receiveu, and ii) the «ffect of the
media schedule ,based on the copy apprcach and the vehiclés
used in the schedule.
Let

{ndex for the segments into which the target
population is divided (s = 1, 2y 35 «eee )

S

A vehicle source effect of the copy approach c

¢J  when inserted in vehicle j, and

1, if the copy approach c is inserted in

X =}
¢l g vehicle J,
:

0, otherwise.

Moo= {i/xgy =1} o o
If the probability that an individual i, who has received
z exposures takes the desired action is demote@,by

aci(z), then

-
2,1(2) = [ Ros ¥ Bygl=¥eg ) ]% jiM'LCJ Peiy %
13 e
EC R

ﬁhere“ﬁég,-Bcs and l'és are constants spegific to the
“segment s.
Let us define,

7
aCS(Z) = AlCS + BCS (lﬂlcs ) (3)
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J Tedd | )

aaker calls1f;; given_in (%) as the expected vehicle scurce
effect of fhe.media échedule. He does not clearly explain
the reasening‘for this strucﬁure, beyond saying " The
expected value of the vehicle source effect is simply a
weighted:average,'with'those vehicles having a higher
prob,hiiityrligf créating eipoéu}es‘having the higher

welght, "

However we have developed the reasoning in the
following manner & ” |

The expected value of the véhicle gource effect
of a media schedule for an individual whorhgs received at

least one exposure is given by
/5 Z...>0) = E[S VUl. ...
E[vglgaM_ac13 > 0] = ﬁ[ilez;J 013]
L7 [1-E(Z . .’]
 3eM cld

5 o7

jeM ¢ Pei]

1- 7 (L-p_...)

jeM cij
if Wg ignore the second and higher order terms in pcij
which represent the probabilities that the individual
will see the advertisement in two vehicles or more, then

we have,
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o .E 'VZS pcij
EEU;i(Z 23y > 0] = jen
JeM ‘ Y
jem ¢t

Specisl Structure for the probability distribution of
Exposures ‘ .

Lot

Z ='j§M Zcijg and

fci(z) = probability of an individual i receiving
Z eXpOSUrcs.

o My . .
Aaker appraximates-fci(ZB by a binomial distribution, The
method of approximﬁiion is as follows :

Since the random variables Zcij is are independent,

the mean Fb'and variahée' g2of fci(z) are given by :
= Z  DP.aas . c | .
“and |
2 _ 1. _ :
" Pets O Fen) ©

Since'fci(z) ié*apprax;matéd by a binomial distribution,
‘ ff"'zvnn‘v__ | (7]
. 5 N
0. = nrv{l-7) (8)

From (7) and (8) we get estimators of the parameters

. . ' 2
and n in terms of ﬁA and o -

<>
H]
e

{9)

Yl o o
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The purpose of the author to make the computations less

costly and cumbersome does not appear to be served by the
pinomial approximation. In view of .the strung.independence
éssumption regardi.ig the Zci:'s, by virtue of Ay, the
gencrating function of 7 is simply the product of the
génerating functions of the Zcij's‘ The gbneratihg |

fun%tion.of Zcij is given ?y_

P | .
Pj(s) Doy S *day3 (:

o

Since the random variables Zcij's are independent, the
generating function of Z will then be

P(s) = 1w
jeM

The probability that an individual will.-be exposed to the

(pcij' s ¥ qcij) | (115

advertisement 4 $imes is given by the coefflcient of s
in the above expression., This computatlon of the exact

probabilltles will not be Eny more cumbersome than the

caleculation of the bincmial srobabilities

as the powers of (1-?) will involve n, which is computed
from the P, values, as cen be seen from (53, (63, and (9).
THE MUDEL :

Iet

WS : Long term monetary value of a member of the segment 5
taking the deSired D.Ction'. (S = l—; 72, 3, asse .S)

The value of the insertion schedule from an individual i
belonging to the segment ,;who has received Z exposures is

given by

V:i.'= ws 8ei (z) fci (2)



113
Since the number of xposures received by an individual is
an uncertain quantity, the cxpected value Vi'of Vi "'is

J

taken .

a.

Vi = B ) = wsvio a,q(2) R

"Because of the special form of the function aci(z), the

above expression can be simplied further

o0 .
Vl = WSZEO aCi (Z) .fci(z) (12) L
co ' 2
-V z§0 4 es T Bcs‘(l' Ags D'}mfci rci(Z)
o , © 3z
e Wy W (Acs_+ Bes) Vo1 - s BGS Yed ZEO Aosfes (7 (13)
oo T
since (z)
Z—O
oo z
The expression’ E Acs fci(z) is the same as the generating
z=0

function of Z w1th s replaced by Aog+ Hence from (11)

C We have

(o o]

ZEO roE 2 (2) = P( rog? :j‘z M <pcij Aes © qcij)

(14)

Now (13) reduces o

V.=¢, =D, 7 (p. “q .. C s

b - 41/
where C, W, (Acs + Bcs) ¥e19 and
‘D, =W_B. 7
Dy 7 Wg Bog foi®
If we were to use the binomial expression for fci(z);~then

 the expression in (15) will be
Z A

co _Z {1\5‘ .
V;=C, =D, 1% Nes (:) (1-P) - (6)

which is not any less cun ;:rsone computationally, thgn the
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expression in (153.

The exponential response Ifunction used by Aaker
-4
a_, =4a t+ 3B _ (1- ‘
c1(2) = &4 cs =g )

e

is a special case of %thc response function used by Lee., It may
be recalled that Lee uses the response function
r
R = (1-P) Ir,

where

response to the advertising campaign

r ¢ Number o "times an advertisement 1s seen by a
member of the ftarget audience.

I, ¢ Probability that a member of the target audlence
sees the advertisement exactly r times.

P

a constant to be determingd by the:advertiser. .

With this structure for R, Lee simplifies the expected value of

R to an expression very similar to that of the reach of a media

schedule and therefore shows that meximisation of reach is

equivalent to meximisation of response, with his assumptions and

structures,

Iet N denote the size of the segments, Let a sampie of size

nS be drawn from each of the segments s.

The expected value V of the insertion schedule is obtalned in

the following manner 3 R L
" received

The expected value V, that will be = from an individual

is summed over all the individualglinrthe sample from the

segment ‘sand scaled by §§ to.obtain the average value that will

B
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be received from the segment s, This value is summed over

21l tue segments. The cost of the media schedule is

 subsracied to obtain the ne. value V. Thus,

3

S .
T V., - 2 k.x (17)
1=1 * jes J ¢

=
1

gy
=

)

8
where K:1 is the cost of an insertion in vehicle jJ.

(j = l, 2, [ X K N JD.

-]

The model chooses a set of X3 tc maximlse 3

I
3 .
v=>x N, = [c,&D;, 7T (p A +q..0) -2 K ox .(18)
S E; j=1 i 1jss clj cs elj’ 3 J Teld
s -
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APPENDIX VITI

Relationship Betwssn OTS during a Purchass
Cyele and Switching of Brands

Numbar of 0TS in % 0~>X out of 111 Switchaes of grands
the Purchasa Intarval {1e8e 0 -2X 4+ X —0)
0 or 1 Z2 or more

. ’ ‘Z

Washing Powders 49.6 52.4

Cereals 49.8 51.3

Tea 48.1 D 62.8

So0ap 49.4 52.2

Margdatine 49,9 51.0

Wrappsd HBread - . 50.2 o 56.3

Tooth paste : 47.4 54.7

Shampoo 47.6 50.0

Milk drinks 53.7 55.9

Nverags 49.5 54.1

Note ¢ X is defined as the brand being studied and Q0 means
any other brand esxcapt X.

Source; Colin Mc Conald, "What is the Short Term Zffect of
Advertising". Marketing Science Institute, Llondoni
Spacial Respart Ne.71-142, 1971.
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