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Abstract: The multi-objective goal programming model was developed for optimization of market city 
assess. The goal program is an important class of multi-criteria decision models wildly used to analyze 
and solve applied problems involving conflictive successful. Specifically, this paper develops a strategy-
based goal programming model in order to provide marketing managers with an effective and efficient 
method for test market city appraise. Such an approach is presented in this paper and is kept simple, yet 
detailed and unified, so that it is easily understood by practitioners and students of operational research 
and management science. This paper will examine the test results. 
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1. Introduction: In today’s complex organizational environment, the decision maker is regarded as one 
who attempts to achieve a set of objectives to the fullest possible extent in an environment of conflicting 
interests, incomplete information, and unlimited resources. The goal programming is capable of 
handling decision problems with single and multiple goals. The goal programming has been developed 
by CHARNES and COOPER (1955) on executive compensation, there has been substantial research into 
applying goal programming to finance and accounting problems. This goal programming model of an 
optimization of market city assess problem has been developed to optimize for more than one goal.  
 
This paper presents a goal programming formulation for an optimization of market city assess problem 
in which the multiple goals are considered during the solution process. The priorities are given to each 
goal so that a hierarchical goal structure is included in this optimization. The present paper deals both 
applications and methodology analysis.  
 
2. Data of the Problem: To examine the result a case study is presented in which an Indian corporation 
wants to evaluate 20 potential test market cities across India in order to determine which city [i.e., alpha 
= 1] offers the best environment for product test marketing. For the purposes of the case study, it is 
assumed that the company wants to test market a new line of frozen dinners that are low in fat, 
packaged in an environmentally correct manner, but considerably more expensive than other frozen 
dinners.  The frozen dinners are targeted towards consumers who are single and under the age of 65. 
In Table 1(a) the assessment of each city’s CMC is based either on objective number, percentage 
information, or is determined subjectively by senior management.  A total of seven selection criteria are 
used.  The seven selection criteria are structured in the goal programming model as the parameters in 
the goal constraints. 
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Table 1(a): Data for Test Market City Case Study Application 

Selection 
Criteria 

objectives 

Unit of 
measure 

Desired 
goal 

(Beta) 

Ranked 
priority 

(Pk) 

Alternative city contribution toward goal (aij) 

Andhra 
Pradesh 

(X1) 

Tamil 
Nadu 
(X2) 

Karnataka 
(X3) 

New 
Delhi 
(X20) 

Percentage of 
single 

householders 
Percentage 35 or more 1 28.0 30.7 36.2… 39.8 

Percentage of 
population 

under age 65 
Percentage 85 or more 2 90.2 86.6 82.1… 84.4 

Median food 
expenditure 

per 
household 

Rupees 

Rupees 
5,000 or 

more 
3 3,600 3,572 3,551… 3,629 

Median 
household 

income 
Rupees 

30,000 or 
more 

4 31,873 26,703 20,747… 29,353 

Television 
coverage 

Number of 
households 

10,000,000 
or more 

5 744,100 387,500 1,156,800… 1,31,1600 

Newspaper 
coverage 

Circulation 
size 

1,000,000 
or more 

6 233,560 189,882 153,832… 412,298 

Male 
population 

Percentage 
of males 

50 or more 7 47.5 47.1 46,4… 48.8 

 
 
3. Goal Programming Model: The goal programming model for test market city assess developed in 
this paper combines marketing theory, the management science technique of goal programming, and 
microcomputer technology to provide marketing managers with a framework for evaluating test market 
cities.   
 
3.1 Determination of T test Market City Critical Market Characteristics: Though there are many 
market characteristics that must be considered when selecting a test market and the possible 
combinations and permutations can be enormous, the first step of the goal programming model is to 
determine what key marketing characteristics of a test market city should have to fit most 
advantageously with the corporation’s marketing strategy.  These market characteristics can be referred 
to as the test city’s critical market characteristics (CMCs) since they are critical to the marketing efforts 
future success. 
 
Prior research has identified three broad categories of market characteristics that are generally essential 
for test market selection.  These categories are listed below. 
1. Demographic characteristics (such as population, age, income, education, etc.) 
2. Distribution elements (retail and wholesale outlets), 
3. Advertising media availability (broadcast and prints media coverage). 
In the goal programming model, a firm would only examine those critical marketing characteristics that 
are most important to the test market city’s success.  Also in the model these critical marketing 
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characteristics are first ranked in the order of importance.  For example, if income level is a critical 
market characteristic and a major goal of the firm is to test market their product in a high income area, 
the firm might rank income level as its highest market characteristic priority, then number of retail 
outlets, media coverage and so on until all the critical market characteristics have been included in the 
model.  Once the CMCs are ranked, the next step is to weight them for each alternative test market city 
that is examined.  The five-point weighting scale used in the goal programming model is: 1 = an 
extremely unattractive CMC, 2 = a mildly unattractive CMC, 3 = an even or neutral CMC, 4 = a mildly 
attractive CMC, 5 = an extremely attractive CMC.  This rating scale allows those CMCs that cannot be 
quantified with great precision to be rated relative to the same CMCs of other cities under 
consideration.  For example, how conservative a city is cannot be quantified as easily or with the 
decision as income level.  Thus, level of conservatism of other cites under conservatism. 
 
3.2 Evaluation and Site Selection: During the second step of the goal programming model, several 
alternative test market cities are identified.  Relevant information about each city is then entered into 
the goal programming part of the model.  The model will evaluate the information and determine which 
city provides the best environment for test marketing the product.  To use this model, a decision maker 
must decide the number of cities [i.e., the alpha parameter in the model] in which a firm wants to test 
market simultaneously.  While most firms test market in only one city at a time, this model can easily 
accommodate multiple test market problems.  In the goal programming model, the variables or 
unknowns [i.e., xj] that are being determined are the best strategically fitting city market characteristics.  
The strategic fit is described in the model as mathematical constraint, composed of the CMC that 
management defines as desirable.  Management must also define the relative importance, via a priority 
or ranking [i.e., Pk ] for each of the city CMCs. 
 
The model provides the best strategically fitting city(s) for test marketing and also provides information 
on how well the choice satisfying the prioritized goals to be established by management on the CMCs.  
In addition, the goal programming model provides trade-off information of the CMCs that can help to 
improve test market city selection decisions.  For example, the model can define the extract trade-off 
values for alternative cities.  These trade-off values can be used to revise the priority structure to 
improve the city selection choice.  In other words, the model offers information that can be used by 
managers to suggest refinements in the model for a better solution.  Indeed, one real advantage of using 
the goal programming model is that minor change in the model’s parameters can easily be made and a 
new solution can quickly be generated with the computer.  Tabular methods, on the other hand, might 
require a substantial investment in time and effort for revision and recalculation of a new solution.  The 
trade-off information generated from the goal programming step of the model also can reveal where 
subjective weighting scale value should be revised or reevaluated to improve the solution.   
 
3.3 Goal Programming Model Formulation: 
 

 

 
Subject to: 

  

  

     Xj  = 0 or 1   for j = 1,2,….n 

 ,      for j = 1,2,….n                   ...(3.4) 
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Where 
 Xj = 1: locate in city j, 
       From, 1, 2 ...n cities 
 Xj; decision variables, such that  Xj =0: do not locate in country j; 
 

 : Vectors of underachievement and overachievements of targeted location factor objectives i, i = 
1...m; 
Pk vector of k, k = 1 ...K ordinal ranks where P1, ›P2››››Pk; 
aji: matrix of the critical success factor weighting’s for the targeted location factor objectives when the j 
city is selected; 
βi: vectors of i, i = 1,...., m targeted location factor objectives. 
 
3.4. Formulation of Test Market City Selection Model for Case Study Application: 
Minimize Z = P1d-1 + P2d-2 + P3d-3 + P4d-4 + P5d-5 + P6d-6 + P7d-7 

Subject to: X1 + X2 + X3 + ....... + X20 = 1 
28.0X1 + 30.7X2 + 36.2X3 + ....... + 39.8X20 + d-1 - d+1= 35 
90.2X1 + 86.6X2 + 82.1X3 + ....... + 84.8X20 + d-2 - d+2= 85 
3,600X1 + 3,572X2 + 3,551X3 + ....... + 3,629X20 + d-3 - d+3= 5,000 
31,873X1 + 26,703X2 + 20,747X3 + ....... + 29,353X20 + d-4 - d+4= 30,000 
744,100X1 + 387,500X2 + 1,156,800X3 + ....... + 1,311,600X20 + d-5-d+5 = 10,000,000 
233,560X1 + 189,882X2 + 153,832X3 + ....... + 412,298X20 + d-6-d+6 = 1,000,000 
47.5X1 + 47.1X2 + 46.4X3 + ....... + 48.8X20 + d-7-d+7 = 50 
and  Xj = 0 or 1;di

+ di
- ≥ 0. 

 
4. Result and Analysis: The solution will be obtained by QSB+ computer software may be interpreted 
as follows: 
Of the 20 cities from which to select, the goal programming model selected, New Delhi (i.e. city number 
20) as the best strategically fitting city for product test marketing.  A complete break-down of the goal 
accomplishment in this selection is presented in Table 1(c). The goal deviation and its interpretation in 
Table 1(c) is very useful post-decision information.  The solution-generated deviation provides detailed 
information on how much deviation there will be between the needs of the corporation and the selected 
city’s contribution to filling those needs. 
 

Table 1(c): Test Market City Selection Model Solution for Case Study Application 
 

Selection criterion 
objective 

Ranked 
priority (Pk) 

Solution 
generated 
(d-, d+) 

Goal accomplishment and interpretation on model 
selection of Settle (X20) 

Percentage of 
single 
householders 

1 0 
Selection full satisfies the goal of achieving 35% 
single householders 

Percentage of 
population under 
age 65 

2 0.2 
Selection does not fully achieve population age 
goal 
(0.2% less than goal of 85%) 

Median food 
expenditure per 
household 

3 1,371 
Selection does not fully achieve expenditures per 
household goal [Rs1,371 less than goal of Rs 5,000] 

Median household 
income 4 647 

Selection does not fully achieve median household 
income goal 
[Rs 647 less than goal of Rs 30,000] 

Television 
coverage 

5 8,688,400 
Selection does not fully achieve Television 
coverage goal [8,688,400 less than 10 million goals] 

News paper 
coverage 

6 587,702 
Selection does not fully achieve newspaper 
coverage goal [587,702 less than goal of 1 million] 

Male population 
7 1.2 

Selection does not fully achieve male population 
goal [1.2% less than goal of 50%] 
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5. Conclusion: In this paper we have presented that how to develop a strategy based goal programming 
model in order to provide marketing managers with an effective and efficient method for test market 
city evaluation with sample data and how the goal programming model works and which city offers the 
best environment for product test marketing. 
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