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Prediction of Mobile Phone Menu Selection with Markov Chains
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Markov Chains has proven to be effective in predicting human behaviors in the areas of web site assess,
multimedia educational system, and driving environment. In order to extend an application area of predicting
human behaviors using Markov Chains, this study was conducted to investigate whether Markov Chains could
be used to predict human behavior in selecting mobile phone menu item. Compared to the aforementioned
application areas, this study has different aspects in using Markov Chains : m-order 1-step Markov Model and
the concept of Power Law of Learning. The results showed that human behaviors in predicting mobile phone
menu selection were well fitted into with m-order 1-step Markov Model and Power Law of Learning in
allocating history path vector weights. In other words, prediction of mobile phone menu selection with Markov

Chains was capable of user’s actual menu selection.
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(Stuerzlinger et al., 2006).
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Figure 2. Main Menu Items in MOTOROLA MS500

22 Ad

>

B AF AL 2a9Y & A7) Y3t e
AN AT Agel Arhg 94
0.97)A0l 1L, S+ H=E A4S 71{}%
A 20‘31012;14 AEA 209 ol A=
MOTOROLA MSSOO?HE% S Eﬂ*“é o]
Al o] ALg-3h=
HAE v g A2

ATt

R

=
S

o Bl oE N ooh = pe

O e B X 4z W

N
=
i)
il
£
ofo
p‘g
2

1



404

of T FALE A& 159 JAIA AL B 4
T 34 Zol vl A8 Transition Diagram < g4 3}7] 135t
AR, YA B3 E8A sEEAEA 8, 11, 12, 14, 17)
o Z2ande B AFE B3| A ¢+ € Markov Chains ©] &3¢
A 65 2o AFS 9fste] AHE-s T

o o =2

2.3 "5 A8 2] Transition Diagram

Z 1% Ao Markov Model2 Al-$-7] el WA, A
o] oj3 HEE Tt of¢f WwE HHA=A &
1 77 A1 8] Transition Diagram< ¥4I 31§},

Transition Diagram 34-& ¢l3] A&d A @7
MY 3y E4 A3 F 101709 293U & F&
15 ner o2 e W v A8 Transition
Diagram-& & 8} 91 Th<Figure 3>. Zt7- 9] node= 344 ]
TE At S W wE o1, HF JHAAH T HAE &
A8t7] 18 A node ‘End’E F713Th A42He B E 99 =
A AHEATE S A S Y3 AE S A nodel| A T
£ nodeZ o] &3l 7t 3l 2249 noded] €12 AZ B

Tol A
8] 329 2k A2 Bl ) 557} 93 s,

> oo
o L b
wd [

o, &y
rlr

=

= [

Ello 5F

%
oS

[¢]

’
[¢]

o 7

29
15

101

SukWon Lee -

Rohae Myung

2.4 Markov Model

A2 vl

A1 ER

v 1

A

o
= l

o

HA-E w7 Fd
AT A AREHE o o el o] 4Hg-
A FAA FA X, 2L & 5 ok & W A Transition
Diagram®] node o|&l & FAH HA & M2 & & o]4+3-
A7t Markov Model 9] el S2 & <= At} A 07l node S A
UA @4 ezt id o o8 At 3 P8R )
A Ao AUZ m N nodeol ¥ Y-S S W, { X} E m-
Z} Markov Chain®] 2t 3L SFCH(H, 1 = 1, m< n) (Kijima, 1997). ©]
s T 0 E e d o33 2o

=TT

=

T

P =P

)

X =ilX, =i X, =i,
Xy =iy Xy =1g)
:P(Xnﬂ =jlX, =i, X, _, =iy,

Xyo =ty Xyt = g1

W, X,0=j 248 P TR BA) 4 X -

gt} o] & -2} Markov Chain©| 2} 3} 11,

4

> 11 0f7|5tE |

6. NATER &3} &

\_%

g S L L= - |

End

Figure 3. Menu Selection Transition Diagram
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 7 18 19 20 21 E
1 0 0.191 0.151 0.118 0.066 0.112 0.132 0.072 0.033 0.072 0 0 0 0 0 0 0 0 0 0 0 0053
210333 0 0 0 0 0 0 0 0 0 0333 0.178 0.065 0.045 0 0022 0 0 0 0 0 0
310228 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0371 02 0.065 0.058 0.058 0
4 10278 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0722
5101 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.9
6 10471 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0529
7103 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.7
8 10273 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0727
9106 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.4
10 ]0.182 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0818
1] 0 027 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0733
1210 075 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.25
1310 075 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.25
141 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1510 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
6] 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
171 0 0 0 0385 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0615
18] 0 0 0 0429 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0571
9] 0 0 0 0667 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0333
201 0 0 0 05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5
211 0 0 0 05 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.5
E|] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Figure 4. 1-Step transition probability matrix
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1 2 3 4 5 6 7 8 9 10 11 (12,13) (14,16) (15,E) 17 18 19 (20,21)
1 0 0.191 0.151 0.118 0.066 0.112 0.132 0.072 0.033 0.072 0 0 0 0.053 0 0 0 0
210333 0 0 0 0 0 0 0 0 0 0.333 0.267 0.067 0 0 0 0 0
3 0.228 0 0 0 0 0 0 0 0 0 0 0 0 0 0371 0.2 0.085 0.116
4 0278 0 0 0 0 0 0 0 0 0 0 0 0 0722 0 0 0 0
5 0.1 0 0 0 0 0 0 0 0 0 0 0 0 0.9 0 0 0 0
6 10471 0 0 0 0 0 0 0 0 0 0 0 0 0.529 0 0 0 0
7 0.3 0 0 0 0 0 0 0 0 0 0 0 0 0.7 0 0 0 0
8 0.6 0 0 0 0 0 0 0 0 0 0 0 0 0727 0 0 0 0
9 10.182 0 0 0 0 0 0 0 0 0 0 0 0 0.4 0 0 0 0
10 0 0 0 0 0 0 0 0 0 0 0 0 0 0.818 0 0 0 0
11 0 0207 0 0 0 0 0 0 0 0 0 0 0 0.733 0 0 0 0
(12,13)1 0 055 0 0 0 0 0 0 0 0 0 0 0 0.45 0 0 0 0
(14,16)| 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
(I15,E) | 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
17 0 0 038 0 0 0 0 0 0 0 0 0 0 0.615 0 0 0 0
18 0 0 0429 0 0 0 0 0 0 0 0 0 0 0571 0 0 0 0
19 0 0 0.667 0 0 0 0 0 0 0 0 0 0 0333 0 0 0 0
(2021)1 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0.5 0 0 0 0

Figure 5. Compressed transition probability matrix
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