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Abstract 

Integer Goal Programming is shown to be an effective 
tool for media selection in a firm where conflict 
exists among marketing, sales and other executives in 
terms of nwdla preferences and perception of market 
,;egment Importance. A multiple stage iterative use 
of lntt>ger goal programming is presented. 

A very important part of the marketing function is to 
decide on the best media channels for carrying the 
advertising message to the intended audience. The ad­
vertising media selection decision involves the allo­
cation of limited advertising dollars among alterna­
tive vehicles in an attempt to achieve the goals of 
the company. Thus, to maximize the return on adver­
tising expenditures the advertiser must create the 
"best" messages and place them in the "best" media on 
the "best" schedule of media placements. Every intro­
ductory advertising textbook devotes one or more chap­
ters to advertising media evaluation which is aimed at 
determining what available media alternative is best 
for a particular purpose. 

The fact Is that major advertisers selling similar 
products may often have quite different ideas as to 
the most pffpctlve combination of media. Tradition­
ally advertising managers or media planners have been 
guided by previous experience, personal knowledge, 
and industry convention. The early work on the appli­
cation of quantitative techniques to this area was 
done by the advertising agency Batten, Barton, Dur­
stine and Osborne (Buzzell, 1975), and others (Day, 
1962) (Engel and Warshaw, 1964) who all applied 
linear programming to the question of how to achieve an 
optimal media selection decision. Linear programming 
was at first enthusiastically received as a pioneer 
practical breakthrough in the application of quantita­
tive techniques to media selection. Although linear 
programmi.ng dot:>R offer advantages in solving media 
select.ion problems, its inability to deal with many of 
the complexities of the real world has limited its use. 
Several specific criticisms: the possibility of frac­
tional solutions, failure to consider audience dupli­
cation, the assumption of constant media costs, and a 
misleading impression of definiteness have been de­
veloped (Engel, Wales, and Warshaw, 1975). These 
criticisms encouraged several theoreticians to advo­
cate the app I Leatlon of integer goal prograuiming to 
the media selection problem. (Charnes et.al., 1968) 
(Lee and Bird, 1970) (Lee and Nicely, 1974) (Keown 
and Dunean, 1979). These advocates consider that the 
technique offers advantages in allowing the advertising 
manager to consider multiple, conflicting goals in op­
timization problems. Also, the use of integer pro­
gramming in conjunction with goal programming can 
allow considerati.on of interactive media effects, de­
cay effects, threshold levels, and quantity discounts 
in media selection decisions. 

The purpose of this paper is to extend these discus­
sions by describing the use of integer goal program­
ming as a tool for assisting media selection decisions 
by one specific firm in the industrial electronics 
industry (television equipment). This paper 
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illustrates several modifications in the implementa­
tion of the technique that make the results especially 
amenable to use by practicing executives. Specif­
ically, this paper i.llustrates the addition of a mul­
tiple stage iterative process involving the resolution 
of certain goal conflicts. The specific step-wise 
process allows for a concensus decision among market­
ing and sales executives who, although in the same 
firm, address different markets with different, but 
sometimes overlapping, print media coverage. 

The company in this example is a publicly held firm 
with gross sales for the year in question of 
$15,000,000. The company manufactures equipment for 
broadcast television, cable television (CATV), and 
closed circuit television. In addition, the firm 
operates a sales company to sell its closed circuit 
television products in several geographic market 
areas. Manufacturing activity accounts for 40% of 
the firm's gross revenues and 70% of the firm's pro­
fits. The firm employs three separate and different 
marketing channels, one for each of the markets its 
addresses: 
Broadcast Television: 

Cable Television: 

Closed Circuit 
Television: 

A broadcast sales manager re­
porting to the Vice-President 
of Marketing sells directly 
to,. networks and group owners, 
ana assigns other accounts to 
the company branch offices in 
their territories. This divi­
sion also handles accounts in 
distributor territories direct­
ly. 
A CATV sales manager with one 
assistant reporting to the 
Vice-President of Marketing 
covers all accounts directly. 
This division allows branch 
offices to participate on 
specified accounts. 
For the territories where the 
company does not have branch 
offices, a distributor sales 
manager, who reports to the 
Vice-President of Marketing, 
sets up distributors and deal­
ers. In the territories where 
the company has branch offices 
they operate as exclusive dis­
tributors. All branch managers 
report to the Vice-President 
for Sales. 

The company's branch offices are in many major cities, 
although several key territories are handled by dis­
tributors. 

Both the Vice-President of Marketing and the Vice­
President for Sales report to the President, who is 
the CEO of the firm. 

The Advertising Manager and the Product Promotion 
Manager report to the Vice-President of Marketing and 
organizationally are on the same level as the sales 
managers. An advertising agency is used, but only 
for ad copy preparation and placement. All media 



sdwdullng Is done• by Lhe Advertising M<lll<!ger in co­
operation with the Product Promotion Manager. 

Till' dtt<ti sa lt•s organ! zatlon for tht• most· p;lrl workt•d 
wt•ll. lioWl'Vt'T, Lht•n· w;1s a basic confllcl In sa.les 
goa Is. 'I' he• ma rkt• l lng dtalllll' 1 s r<'port lng to the V 1 ce­
l'rt•sld•·nl td M11rkc•llng sold 1111' c·cllll['illlY 1 H llliiiHtLII·Lun•d 
pnlllucU; c·xcluslvl•ly. 'l'hc branch offlcc·s also sold 
vendor supplll'd products. In fact, company manufac­
tured products accounted for only 30% of their sales 
volume. 

Table J summarizes the percentage of manufacturing 
output, revenue, and profit that each marketing 
channel generates. 

Sourt'l': 

TABLE 1 

OUTPUT, REVENUE, AND PROFIT 
BY MARKETING CHANNEL 

Broadcast CATV Closed 
---~----

Circuit 

Output ')% J 0% 85% 
Revenul' 10% 40% 50% 
Profit t5% 25% 60% 

1 nlt• rna 1 Financial Rt•cnrds of Subject Firm 

The VI n•··l'n•s idL•nt for S;tlL•s, ;Jill tough IH• wouLd agree 
with Lhe goal of emphasizing thP sale of manufactured 
products, was, along with his branch managers, compen­
sated on a s;tlc•s volume bas Is. This resulted in the 
company branches having high overall revenue, but with 
a low percL•ntage of company manufactured products. 

This represents the core of the conflict in goals: 
tht• V ict>-l'rt'S I. dent for Sales prefers an advertising 
schedule' that favors the closed circuit market, the 
Vlce-J'rpsJdent of Marketing expresses no preference 
hut ralill'r wlsltr•s to usc• advertls.lng dollars to pro­
mote Lilt' company's products to the markets when' sales 
rPturn a hlglwr profit, namely broadcast and cable. 
It: Is also rt>cognized th;lt the distributor network is 
provided by language in the franchise agreement with 
a promise of advertising directed toward their market 
(c lost•d c lrcul t). The President favored the broadcast 
market heavily owing Ln its greater perceived prestige 
over t:lw other markPts, and preferred to direct adver­
ll.s.l ng according I y. 

'l'hiH all lt•d lo :1 coni I let n•gardlng promotional pre­
ren•nt·c·s, :IS c;ln lw Sl'l'n ln Table 2. 

TABLE 2 

PROMOTIONAL PREFERENCES BY MARKETING CHANNEL 

Channe 1: Branches 

Market: 
Broad-
cast 3 

CATV 2 
Closed 

CircuiL 

Broadcast -----
Sales 

1 
2,3 

2,3 

CATV 
Sales 

2,3 
1 

2,3 

Distributor 
Sales 

3 
2 

1 

Sourct•: Interviews with responsible executives 

All distributor channels preferred a media exposure in 
the closed t•lrcuit market, with the cable market se­
cond. Tltls no doubt rf'flects the revenue opportunity 
of tltt•sc• m;trkc•t ing channels. The market segments wilh 
dedlcntc•d sail'S m:magt•rs preferred that exposure be 
concentralcd in their respective markets. 
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The media budget for print media was $45,000. This 
is a small part of the total advertising and promotion 
budget of the company. The company was a major exhi­
bitor at trade shows, and a moderate user of direct 
mail advertising. 

'l'ill' t'ulll(lllllY t'llllHldPrc•d nine eontroUL'd circulation 
magaz.lnes to be important relative to the lines of 
business of the firm. These publications are pre- .. 
sented in Table 3, which identifies the circulation 
by relevant market, the frequency of appearance, and 
the cost for a one page black and white ad at the 
rate for which a quantity discount is earned. 

TABLE 3 

PREFERRED PRINT MEDIA DATA 

Frequency Circulation_ ~ 
Broadcast CCTV Cost 

Broadcast 52 8,000 1,000 nil $1,200 
BME/CME 12 9,200 4,000 1,000 1,030 
Broadcast Engineer lng 12 8,000 3,000 2,500 375 
Cablecasting 12 nil 5,000 nil 500 
CATV 52 nil 3,000 nil 445 
TV CommunicatlonH 12 100 6,000 500 740 
Actual Specifying Engineer 12 nil nil 20,000 1,020 
Education & Instructional 

Televisi.on 12 2,000 nil 15,000 800 
Educational Brom1caHting 6 1,000 nil 15,000 890 

Source: Busjness Publi.cations Rates and Data 

The firm's advertising agency specialized in indus­
trial accounts, but did not participate in media se­
lection for this fl.rm. However, the agency did rank 
the nine publications for the firm based on reader 
service return, and also upon the results of surveys 
taken in the respective markets. The following rep­
resents the agencies ranking: 

Publication 

Broadcasting 
BME/CME 
Broadcast Engineering 
Cablecasting 
CATV 
TV Communications 
Actual Spec. Engr. 
Educ. & Indust. TV 
Educational Broadcasting 

Rank 

8 
5 
7 
4 
6 
1 
2 
3 
9 

The company advertising manager also had a ranking of 
market preference priorities of the various re~pon~i­
hle executlves and also of himself and the Product 
Promotion Manager. 

TABLE 4 
MARKET PRIORITY PREFERENCE 

Market Pres VP-Sales VP-MKT Advt Prod Prom 

~ !'!sE. 

Broadcast 1 3 3 2 2 
CATV 3 1 2 3 3 
Closed Circ. 2 2 1 1 1 

Source: Interviews with the indicated executives 

This variation in priorities can partially be explain­
ed by the background of several of the individuals, 
particularly the President and the Vice-Presidents who 
came from the market areas where their number one pre­
ference is noted. The priorities expressed by both 
the advertising manager and the product promotion 
manager reflect the profit potentials of the various 
markets. 



The advertising manager in the midst of all of the . 
apparent conflicts had the duty of formulating a media 
schedule that would be acceptable to all concerned 
parties and that would also fulfill several goals. 
The following goals were recognized and are listed in 
priority order: 
1. Tfw $1•5,000 media budget was to be 100% spent 
2. The media budget could be exceeded at most by 10% 

*3. Advertise in a way to stimulate sales in market 
segments in relation to profit potential 

4. Maximize adverti.sing exposure 
5. Minimize media overlap 
6. Maximize quantity diseounts 

*This goal is nut cl~arly definable due to the dif­
ferent rankings by the executives who must buy-off on 
the media schedule. 
Integer goal programming was used to develop a media 
placement schedule that would minimize the under 
achievement of these goals. The first round of the 
process utilized the market priorities of the adver­
tising manager. Thi.s meant that publications address­
ing the broadcast market received second priority, 
publications addressing the CATV market received thrid 
priority. This put a heavy emphasis on the manufac­
tured products of the company as well as the area for 
greatest sales growth. This priority scheme also pro­
vided for nceessary product identification advertising 
to the distributor network including the o~ed branch 
of flet•s. 

Since an lnt<'l'"r solut Inn waR required an eRtablishPd 
lulH It· lfl<'l hodo I ogy WliH fo II owed (Kt•nwn nnd Dunt·an, 
1979). Audlt•ne<' dupl.tcatl.on was expllcity dealt with 
ns was any possibility of overexposure. A tested 
algorithm (Lee and Morris, 1977) was utilized on a 
CDC Cybcr-172 computer. 

The results of the first round solution was not pre­
sented to the responsible executives. The executives 
were shown, instead, the resultant media placement 
deviations from goals relative to each market. They 
were then asked, considering the achievement of the 
first goal and under achievement of the second goal, 
if they wanted the underachievements modified. 

The resulting desires to have under achievements modi­
fied were then utilized to modify goal priority number 
3, which would now show preference for a different 
priority among the publications. This then allowed 
the model to be reoptimized. 

The second round results in terms of the underachieve­
mC'nts were ugnln presented for possible modification. 
These modifications allowed further change in goal 3. 
After the third optimization the responsible execu­
tives desired no further changes. 

This procedure permitted the various executives to 
allow their different perspectives to be converged in­
to a mutually agreed upon media schedule. 

In eaC"h round t•ueh executive responded to all of the 
dC'viatlons, that is to say for each of the nine publi­
cations, and they were free to request that it be 
raised or lowered. Table 5 presents the third round 
Rolutiun ln terms of the decision variables, the pub­
licatlun insertlons. 
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TABLE 5 
PUBLICATIONS AND NUMBER OF PLACEMENTS 

Variable Number of Placements 

Broadcasting 13 
BME/CME 6 
Broadcast Eng. 6 
CATV 0 
Cablecasting 0 
TV Communications 13 
Actual Spec. Engr. 6 
Educ. & Ind. TV 6 
Educational Broad. 3 

The final optimization provided the following results: 

Goal ~ 

1 Achieved 
2 Under achieved by $2,260 
3 Achieved 
4 Under achieved by $4,320 
5 Over achieved by $1,650 
6 Achieved 

This method of combining integer goal programming 
with an interactive multi-stage process of decision 
maker interaction provides a useful tool for mollify­
ing the apparent conflicting goals of multiple execu­
tives who must approve media placement schedules. 
Thls technique made the process go a lot smoother than 
wlwn the ReJection process was done on the former more 
intuitive process. 
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