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STATISTICAL ESTIMATION OF THE COEFFICIENT 

OF FAIRWISE COMPATIBILITY FOR MENU ITEMS 

by 

Joseph L. Ballntfy 

and 

Ram C. Dahiya 

: 

I INTRODUCTION 

With recent advancements In the art of representing food and meal 

preferences by mathematical models [ 2 ] along with the possibilities of 

defining and solving optimum human diet problems by mathematical program- 

ming techniques [ 1 ], difficult questions emerge concerning the role and 

measurability of compatibility between menu items. 

A meal selected by, or planned for an Individual usually consists of 

a set of menu items which are mutually complementary in the sense that each 

Item represents one of the courses of the meal.  It is tempting to consider 

the utility of a meal in terms of the utilities of its components. Recent 

results in multlattrlbute utility theory open the way for a variety of 

representations, and this is where the issue of compatibility comes in. 

The'simplest additive utility model would Imply that the utility of a 

meal is equal to some weighted sum of the unlvarlate utilities of the menu 

items in the meal. Addltivity, therefore, means that the utility of the 

meal is completely explained by the utilities of the items irrespective 
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of their relative combination.    Empirical evidence  { 5 ]  Is, however, over- 

whelming that  this Is not  so.    People find  some combinations of  Items more 

or less compatible than others, meaning that compatibility Is also a factor 

In the utility of a meal. 

If the set of menu Items under consideration Is preference and there- 

fore utility Independent, a measure of compatablllty can be derived from 

the multlattribute utility model of Keeney  [6 ].    This model expresses the 

utility of a meal as a weighted sum of additive utilities plus a weighted 

sun of all possible crossproducts of unlvarlate utilities.    Depending upon 

the sign of the coefficients,  this second sum may Increase or decrease the 

value of additive utilities, and hence would represent the effect of compat- 

ibility In a given combination of items.    Unfortunately, again, utility 

independence can not be assumed to be true for any set of menu items, and 

not even for any set of pairwlse combinations of items.    Consequently, re- 

search is still in progress to find the appropriate expression of compati- 

bility in utility terms. 

In a recent report by Ballntfy and Sinha  [ 3 ]  a meal planning model is 

presented which does not require the representation of compatibility of 

menu items in the utility measure of the meals.    The idea is advanced that 

a mathematical programming model which maximizes an additive utility function 

could determine which items would be most liked by a given population In a 

given time period, and from this fixed set of items a separate scheduling 

activity could combine the items into a sequence oi' neals on the criterion 

of compatibility alone.    This way the concepts of the utility and compati- 

bility of a meal ate conveniently separated;  the first being included only 
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in the objective function addlllvely, while the second appears among the 

scheduling constraints, and hence Is no longer linked directly to utility 

measures. Consequently, it can be represented by any measure for which data 

collection is feasible. 

This paper suggests the introduction of a statistical measure for 

compatibility of menu items in the form of a coefficient of pairwise compat- 

ibility of menu items.  This coefficient is defined on a cartesian product 

set of two sets of menu items where the sets under consideration are ident- 

ified with two nonidentical courses of the meal.,  such as entrees and veget- 

ables. Limiting the notion of compatibility to pairwise compatibility alone 

is arbitrary, but it is the first step of the investigation which may lead 

Co further extensions later. 

The first part of the paper provides the deifinitlon, some properties 

and examples of the coefficient of pairwise compatibility. The second part 

describes the method of estimation and the probability distribution of the 

estimator.   The last part is devoted to the techniques of estimating 

coefficients for the whole cartesian product set from subsets of data as 

it is usually available through a sequence of selective menu schedules. 

The application of this coefficient to menu scheduling algorithms and ex- 

perience with data collection will be the subject of later reports. 
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