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Abstract: For the increasingly complex food data, how to use statistical methods to dig out the most 

useful information, which has been one of the hot issues which are related to today's application of 

statistical research. In this paper, we make the multidimensional scaling analysis analysis methods 

to the food data, we find the instant noodle data, from food database, then we give the perception 

map . 
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1. INTRODUCTION 

The multidimensional scaling analysis (MDS) first appeared in three and 40s Richardson and 

Klingberg et al. In the study of psychological measurement, it is used to understand the similarity of 

people's judgments. In 1958, Torgerson first proposed formally in his doctoral dissertation [1]. 

Shephard (1962) and Kruskal (1964) further improve the method, Kruskal (1964) also proposed a 

minimization algorithm, Kruskal algorithm [2].Gower (1966) provides another solution for the 

classical multidimensional scaling method, and gives its connection with principal component 

analysis. Green and his colleagues (1972) applied it to market research, mainly studying consumer 

attitudes and measuring consumer perceptions [3]. Others have made a contribution [4-5]. 

 

2. MATERIAL AND METHODS 

The basic idea of the multidimensional scaling method is to use the point in the low dimensional 

space to re scale the scale and to display the point in the high dimensional space (P dimension), so 

that it is "roughly matched" with the original similarity (or distance) so that any deformation caused 

by the dimensionality reduction can be minimized. 

If the matrix ( )ij n nD d   satisfies the condition, 

(1) D D ,(2) 0, 0, , 1,2, ,ij iid d i j n    

The matrix D  is called the generalized distance matrix, call ijd  as the distance between point i  and 

point j . 
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nI  is n n  order unit array,1n
 is a n-dimensional column vector with 1 Components. 

Note that 
1 2 r      is the positive characteristic root of B ，

1 2, , , re e e  is a unit orthogonal 

eigenvector corresponding to
1 2, , , r   ，

1 2( , , , )re e e   is a matrix consisting of unit 

eigenvectors, 

              
1 1 2 2( , , , ) ( )r r ij n rX e e e x     ,                                               (3) 

The steps to get the composition X  from the distance matrix D , 

( ) ( ) (32 )1  D A B X  

 

3. RESULTS 

An investigator investigated the brand preference of common instant noodles in Shanghai, from 800 

respondents to the 18 attributes of 6 brands (nutrition, purchase convenience, brand name, etc.) (5 

points, 5 points expressed very well, 1 points that the brand was completely undescribed). The 

similarity distance matrix of 6 brand scores is calculated(D), as shown in Table 1. 

 

Table 1 Distance matrix of 6 brand scores 

D X1 X2 X3 X4 X5 X6 

X1 0 6.22 5.2 5.49 7.02 6.48 

X2  0 4.11 5.94 4.58 5.07 

X3   0 6.52 6.34 4.78 

X4    0 5.84 5.36 

X5     0 7.03 

X6      0 

 

X1-X6 is Kangshifu, unified, beautiful kitchen, battalion, huangpin, Zhong Cui. The 

multidimensional scaling method was used for statistical analysis. 

In Fig. 1, we list the iterated records in the specified 2 dimensional space. It can be seen after the 20 

iteration，The change of S-stress value is less than 0.001, reaching the convergence standard. Some 

indicators are also given. RSQ is the ratio that can be revealed by relative spatial distance in total 

variation. The Stress value is calculated from the Kruskal 's pressure formula.Stress=0.10527，RSQ 

= 0.91065.All these show that the model fits well. 

A two-dimensional map (perception map, conceptual space map, space map, etc.) for 6 manufacturers 

with Euclidean distance (see Fig. 2), which can usually be obtained from the graph, which are 

relatively close (similar); all scatter points are roughly divided into several categories; if possible, a 

reasonable dimension is found for each dimension. Explain the relationship between graphics and 

scatter points. 

 



Volume 6 Issue 2 2018 

78 

 

Fig. 1 Test of pressure index 

 

 

Fig. 2 Perception map 

 

It can be seen that 6 food manufacturers are divided into 4 categories: more developed regions are 

basically in third quadrants, such as Hongkong, Japan, and Singapore, which are similar in the level 

of economic and cultural and educational health; Afghanistan, Kampuchea and Pakistan are one type 

and fourth quadrants; the other is China, Thailand, and Philippine. The law guest and other countries 

are closer. 
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