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Search Process Evaluation for a Hierarchical Menu System
with Markov Chains Constructed by Using Latent Semantic Analysis

MUNEO KITAJIMA," HIDEAKI TAKAGI, it TETSUO YAMAMOTO#t.0
and YONGBING ZHANGHT

The process of successively selecting items in a hierarchical menu system to search for in-
tended targets often constitutes an essential part in performing tasks with office application
software. This paper presents Markov chain models for this process in which each menu item
is a state and the degree of semantic similarity of each item to the target, given in a psycho-
logically valid semantic space, is related to the probability of state transition for selecting the
item. Then the probability and the average number of mouse clicks to reach the target are
obtained by the numerical computation or the simulation of the Markov chain. We provide
such evaluation for a sample hierachical menu. Finally, a method for evaluating the structure
of a menu hierarchy is proposed on the basis of this technique.
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Fig.1 The CoLiDeS model.
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Fig.2 A hierarchical menu with similarity indices (a memoryless model).
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Fig.3 Assignment of weight for “backward” transition.
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Table 1 Success and failure probabilities and average number of clicks.
oooooo oooooo
oooo ooo 95%0000) oo (95%0000) ooo oo (95%0000)
ooooo ooooo
M1 .509 131.2 — 491 124.6 —
M2 451 85.9 — .549 81.5 —
M3 124 4.1 .876 10.8
M4 .304 (0.294,0.313) 16.3 (15.8,16.9) .696 24.3 (23.9,24.8)
M5 .520 (0.510,0.530) 32.3 (31.5,33.1) .480 27.3 (26.5,28.1)
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