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AN EXPERIENTIAL EXERCISE IN 
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Multidimensional Scaling (MDS) is a set of multivariate analysis techniques 

widely used in behavioral and marketing research. It has been the subject of 
numerous books, papers, and journal articles. However, it is also a technology that 
appears rather mysterious to both managers and students, who will become 
tomorrow’s managers. 
 

The purpose of the exercise described in this paper is to provide students with 
a comprehensible, hands-on, MDS experience. The experience is in two parts. The 
first is the recovery of a geometric figure designed by the student. The second is an 
actual application of MDS by the student with himself as the respondent. 

 
MDS APPLICATIONS 

 
There are two major uses of MDS technology--perceptual mapping and 

preference mapping. Perceptual mapping is based upon a respondent’s judgments 
about the similarities or differences between pairs of objects. Input consists of a 
matrix of these paired judgments of perceived similarities or differences. The 
output of the scaling routine includes a graphic display, or “perceptual map.” The 

map is constructed so that objects which are perceived as more similar are plotted 
closer together than other objects which are perceived as more dissimilar. 
 

Preference mapping is based on rank orderings of objects. A common 
application is to have a number of respondents rank order the same set of objects. 
The scaling routine produces a graphic representation of the objects similar to 
perceptual mapping. The “map” also plots each respondent’s “ideal” point on the 
graph. Another application of preference mapping is to ask a single respondent to 
rank order objects on several different attributes. The resulting map displays both 

the objects and
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“ideal” values for each attribute. 
 

TEACHING MDS 
 

The literature contains many fine examples of both perceptual and preference 
scaling which may be used as a basis for classroom instruction. However, the 
relationship between paired judgments or preference rankings and the graphic 
representations is not intuitively obvious. Two credibility problems typically exist 

in the minds of students. First, do the maps really display the information contained 
in the input data? Second, are the maps really consistent with the perceptions or 
preferences of the respondents? 
 

The exercises described in this paper are designed to provide students with 
comprehensible answers to these two questions through actual experience with 
MDS. The first exercise asks the student to prepare paired comparison data for a 
known geometric figure. Since the paired distance measures are prepared from the 
figure by the student, the relationship between the geometric shape and the input 

data for the scaling is known. The ability of the MDS routine to recover the 
geometric configuration provides the student with an intuitive understanding of 
what the scaling routine does (the reverse of the measurement process done by the 
student). The exercise demonstrates that the geometric representation produced by 
the scaling does contain the information embedded in the paired comparison 
matrix. 
 

The second exercise presents the student with an opportunity to test the 

congruence between MDS output and a respondent’s perceptions and preferences 
by questioning a subject whose beliefs and attitudes are known, the student himself. 
The exercise asks the student to answer paired similarity questions about product 
brands with which he is familiar. MDS programming then produces a perceptual 
map based on the student’s responses. The exercise continues with several 
questions asking for rank orderings of the brands on different product attributes. 
MDS is 
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used again to produce a preference mapping relating the brands and the product 
attributes. 
 

THE MDS PROGRAM 
 

A fairly large number of computer programs are available for both perceptual 
and preference scaling. The most widely known are available from Bell Labs in 
Princeton, New Jersey. One such program is KYST which is a merge of the 

perceptual scaling program TORSCA and the preference scaling program 
MDSCAL. KYST is convenient for this exercise not only for its ability to do both 
perceptual and preference scaling, but also because program control statements are 
coded in English and, therefore, easily learned by students. 
 

At many computer centers it is possible to circumvent the need for requiring 
the students to learn the mechanics of operating the scaling programs by storing the 
necessary control statements on the computer library. The examples of the exer-
cises described below go one step further. The exercises are presented in the form 

of a conversational computer program which provides instructions, appropriate 
questions, and scaling results. An advantage of such a program, at installations 
where it is feasible, is that the student is provided with nearly instant feedback to 
his responses which reinforces the learning experience. 
 

FIGURE RECOVERY 
 

Figure 1 is a geometric design based, roughly, on the letter ‘A’. The design 

contains eight reference points designated by the letters ‘A’ through ‘H’. Students 
are asked to prepare a geometric design of their own choice with eight reference 
points similar to Figure 1. 
 

The next step is to measure the distances between the eight points. Values for 
Figure 1 are given in Table 1. The values were computed from a graph paper plot 
of Figure 1 upon which horizontal and vertical distance between points could be 
measured 
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rather accurately. Straight-line distances were computed using the Pythagorean 
Theorem. 
 

Figures 2 and 3 are a specimen of the MDS program based on the design in 
Figure 1. The “@ADD” instruction at the top of Figure 2 is all that is necessary to 
execute the program and assign the required data files containing the question-
naires. The same program is used for the self-administered perceptual and 
preference mapping as well as the Figure recovery. 

 
The data from Table 1 are entered as shown at the bottom of Figure 2. Figure 

3 contains the MDS result. The connecting lines were drawn in by hand to highlight 
the relationship between Figures 1 and 3. Rotation of the original design by the 
MDS program is not unusual; the similarity between the original design and the 
recovery is self-evident. 
 

PERCEPTUAL AND PREFERENCE MAPPING 
 

Figures 4 through 8 contain an example of self-administered perceptual and 
preference mapping. Since a successful result is considerably more likely if the 
respondent has definite opinions and feelings about the objects considered, students 
have a choice among four product categories for this phase of the exercise--brands 
of beer, automobile models, laundry detergents, and brands of soda (soft drinks). 
The example is for laundry detergents. 
 

After all of the paired comparison questions have been answered, the 

respondent has an opportunity to correct any judgments he is dissatisfied with, and 
the scaling program is executed. The scaling program represents the objects 
alphabetically so the questionnaire program provides a symbol directory. Since two 
objects may plot at virtually the same point on the graph, the plot routine provides 
coordinate values for these proximate points so that the underlying objects may be 
identified. 
 

The scaling program provides a calculation of Kruscal’s stress measure which 
indicates the degree of inconsistency between the data and the final configuration. 
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The message that a “satisfactory stress was achieved” indicates that the solution is 
probably a meaningful representation of the respondent’s judgments. 
 

The second part of the exercise asks the student to rank order the brands on 
five attributes believed relevant to brand preference and perceived differences 
between brands. Students are urged to study the perceptual map from the first part 
of this exercise as a guide to these rankings, but it is not essential that they do so. If 
the assumption that there is an interrelationship between preferences for attributes, 

perception of brands, and preferences for brands is true, then the rank orderings 
should be much the same regardless of whether or not the respondent studies the 
first plot. 
 

Again, the student may correct responses he is dissatisfied with before the 
scaling program is executed. MDSCAL does not guarantee a global minimum will 
be achieved on Kruscal’s stress measure. Therefore, it is important that the MDS 
program be provided with a rational starting configuration. The program uses the 
configuration obtained in the perceptual mapping phase of the exercise. Two plots 

are produced. In the first, the relative positions of the brands are held fixed from the 
perceptual mapping phase and the attributes are fit into the configuration. In the 
second plot, the rank order data are taken as additional information and the program 
is allowed to modify the perceptual relationships as part of the fitting process. 
 

At the conclusion of the exercise, the program automatically prints additional 
detailed output from the scaling program on the computer center’s line printer. This 
output contains a summary of the calculations used to produce the scaling solution 

and coordinate values for all of the points plotted. 
 

As part of the assignment, students are asked to evaluate the configurations 
produced. Of major interest is: are the results credible in terms of the student’s own 
thinking about the comparison judgments and rank orderings at the time he made 
them? Since results are made available almost immediately by this version of the 
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program, the student is unlikely to have forgotten what he was thinking about in 
considering his responses. Therefore, it should be possible to interpret the reasons 
for the positions of the points on the plots. It may also be possible to identify 
differences in the relative positions of the brands that are based upon attributes not 
asked about in the rank order questions. 
 

CONCLUSIONS 
 

The experiential learning application described in this paper is a direct product 
of faculty research projects. At the time this manuscript was being pre- pared, the 
exercises were being presented to students for the first time. Information about 
student reactions will be available by Spring, 1976. 
 

The conversational program which administers the questionnaire and controls 
the scaling has been used in research projects involving perceptions of 
organizational goals and preferences for organizational policies at one state and one 
federal agency. Experience to date indicates that results which are comprehensible 

to both respondents and others can be obtained from individuals who have definite 
beliefs and attitudes about the subject matter contained in the questionnaire. 
Reactions from respondents have indicated that the graphic presentations have been 
useful in helping them to organize their thinking about complex policy issues. 
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