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Abstract

In most cases of multidimensional scaling(MDS), the distances or dissimilarities among units are assumed to
be symmetric. Thus, it is not an easy task to deal with asymmetric distances. Asymmetric MDS developed
so far face difficulties in the interpretation of results. This study proposes a much simpler asymmetric MDS,
that utilizes the notion of “altitude”. The analogy arises in mountaineering: It is easier (more difficult)
to move from the higher (lower) point to the lower (higher). The idea is formulated as a quantification
problem, in which the disparity of distances is maximally related to the altitude difference. The proposed
method is demonstrated in three examples, in which the altitudes are visualized by rainbow colors to ease

the interpretability of users.
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Table 1.1. Cross-References among eight psychology journals (Lattin, et al., 2003)

AJP JAS JAP CPP JCP JED JEX PKA A
AJP 119 32 2 35 6 4 125 2 325
JAS 8 510 8 8 116 9 19 5 683
JAP 4 16 84 0 11 7 6 5 133
CPP 21 11 1 533 1 0 70 0 637
JCP 0 73 7 0 225 3 0 13 321
JED 1 9 8 1 7 52 0 2 80
JEX 85 119 16 126 12 27 586 13 984
PKA 2 4 10 1 7 5 15 58 102
A 240 774 136 704 385 107 821 98 3265

AJP: American Journal of Psychology, JAS: Journal of Abnormal and Social Psychology, JAP: Journal
of Applied Psychology, CPP: Journal of Comparative and Physiological Psychology, JCP: Journal of
Consulting Psychology, JED: Journal of Educational Psychology, JEX: Journal of Experimental Psych-
ology, PKA: Psychometrika.
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o2 BYslal=dl, I7A xi = (@1, .. ., xis) = s-XFD MDS g7rllA A i) EFE J3EolA wins
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Table 2.1. Hiking time of the Mt. Buk Han “U Ee Dong <> Back Woon Dae” course

A B C D E
A: U Ee Dong 0 40 65 120 140
B: Do Seon Sa 30 0 25 80 100
C: Ha Ru Jae 50 20 0 55 75
D: Wee Moon 90 60 40 0 20
E: Baek Woon Dae 105 75 55 15 0
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Figure 2.1. Quantified vs. Measured Altitudes of the Mt. Buk Han hiking course
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3. AklEA

Table 1.19] 8% A8t 4d9] 45U& Wk ay= A 19 =2 °ﬂ A8H A jY =% FolB=E
Al pAEE § 4 A5 AR Avw 87 A514 Che ol 2 AEE AE Bk
1
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Figure 3.1. Metric MDS of the Cross-Reference data
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Figure 3.2. Nonmetric MDS of the EIES research group
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Table 3.1. Shortest distances in the Knoke’s information network (Hanneman and Riddle, 2005)

[1] [2] (3] 4] [5] [6] [7] (8] [9] [10]
COUN 0 1 2 2 1 3 1 2 1 2
COMM 1 0 1 1 1 2 1 1 1 2
EDUC 2 1 0 1 1 1 1 2 2 1
INDU 1 1 2 0 1 3 1 2 2 2
MAYR 1 1 1 1 0 2 1 1 1 1
WRO 3 2 1 2 2 0 1 3 1 2
NEWS 2 1 2 1 1 3 0 2 2 2
UWAY 1 1 2 1 1 3 1 0 1 2
WELF 2 1 2 2 1 3 1 2 0 2
WEST 1 1 1 2 1 2 1 2 2 0
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Figure 3.3. Nonmetric MDS of the Knoke information network
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