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InTREND: A System for Supporting Data Analysis
by Focusing on Exploration and Reflection Acts of Users

MITSUNORI MATSUSHITA !

Exploratory data analysis is a methodology that a user tries to make benefi-
cial discoveries through viewing data from multiple perspectives and examining
the data with a variety of emerging hypotheses by repeatedly interacting with
the data. During the exploration, the user not only executes exploration but
also reflects on his/her past exploration process in order to consolidate his/her
findings or to organize the subsequent exploration strategy. To encourage the
user’s exploration and reflection activities, we have developed a system named
InTREND. This paper describes a user study to investigate how a user con-
ducts an exploratory data analysis with the system. Our user study reveals that
(1) historical pattern of a participant’s exploration varies depending on a style
of the participant’s analytic procedure, (2) participants often utilize allusive ex-
ternalization (e.g., positions and sizes of objects modified by themselves) along

with direct externalization (e.g., annotations attached onto History Map), as
clues for reflecting their exploration acts, and (3) redundant operationality is
desired for backtracking.
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Fig.1 Interaction model between a user and a system in exploration phase.
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Fig.2 Query Window example.
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Fig.3 Graph Viewer example.
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Fig.4 History Map example.

L 3

TR T IR
—#5L

05 000000000000 MMa0000000000D000DO00000000@mMbOOODODOODOD
0oo0oo00ooo0ooooooooooao
Fig.5 A sumbnailized graph. (a) Graph titles and scales of axes are omitted. (b) Attached
annotation appears outside of thumbnail by clicking on it.
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Fig.6 An example of a branch generated.
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Table 1 Each participant’s operation in each phase (Column A: task analysis phase, column
B: explanation generation phase).
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Fig.7 Exproration histories obtained after explanation generation phase. (a) Participant 1,
(b) Participant 4.
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