000000000 000000 Vol.1l No.1 1-12 (June 2008)

XMLOOOOOOOoOoooOooOooooooogao
ooooobogd

0O o o ot o o o oft

XMLOOOOOOOOO XMLOOOOOOOOOOOOOOoOOoOoooo0o
goooooooooOoooboobooboooboo0oooooooooooObObbbooo
goooooooooooooooOoooooooooooooooobobooOogd
ooo0ooo0oooo0o0oo0ooo0o0oooooooooo0o0oooo0oO0XML O
gooooooooooboooo0oooooooooooooooooOOObbOono
goboooooooooooOoboOoOoOoOoooooooooooooOoboboboOogd
gooooobooooooboooooooooooooobooooboooOobDOoDOODOO
00000 NrPOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOBO
goooooooooOODOOO0OO0000000000000000 INEXOOOOO
gobooooooooooooooooboboOoOoOoooooooo

Retrieval and Evaluation for XML-IR
Based on Benefit and Reading Effort

TosHrYUKI SHIMIZUT! and MASATOSHI Y OSHIKAWA T!

XML information retrieval (XML-IR) systems search for relevant elements in
XML documents for given queries. In our scheme, we suppose we pay reading
effort and obtain benefit for the retrieved relevant element. We can control the
total output size of result elements and handle nesting elements by introducing
the concepts of benefit and reading effort. The system flexibly retrieves non-
overlapping elements within the reading effort specified by users. We formalized
the problem of maximizing the benefit for a given reading effort, and found no
unique algorithm as the optimal and practical solution for the problem. We
therefore decided to use an upper bound of the benefit that is obtained by
the system for system evaluation, and proposed evaluation metrics based on
the upper bound changing the amount of reading effort. We confirmed the
effectiveness of the upper bound and that its quality was sufficient for most
queries.
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Fig.1 An example of calculated benefit and reading effort.
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Input: list;,, ¢
Output: 2/, =
1: 2/ =0
2: while ((e; = top(list;n))! = null) do

3:  remove e; from list;,
4:  if (r; > c) then
5: z; =c/r;
6: for (eq € e;.descendants) do
7 if (xqg == 1) then
8: rg=1—1m;
9: end if
10: end for
11: 2+ =b; xx;
12: break
13:  end if
14: Tr; = 1
15: 24+ =1,
16: for (eq € e;.descendants) do
17: zg =0
18: remove eq from list;,
19:  end for
20: for (eq € ej.ancestors) do
21: ba7 = b1
22: Ta— =T;
23: rerank e, in list;,
24:  end for
25: c—=r1r;

26: end while
27: return 2/, =

03 (P)ODooooooooooo
Fig.3 Optimal solution for (P’).
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Input: list;n, c

Output: z,
1: 2=0

2: while ((e; = top(list;n))! = null) do

3 if (Iretrieve(e;)) then

4 break

5:  end if

6: end while

7

8

: return z,

9: function retrieve(e;) {

10: remove e; from list;,

11:  if (r; > ¢) then

12: retrieve Descendants(e;)
13: return false

14:  end if

15: =z, =1

16: z+ = b;

17:  for (eq € e;.descendants) do
18: zg =0

19: remove eq from list;y
20: end for

21:  for (e, € ej.ancestors) do
22: ba7 = bi

23: Tq— =T

24: rerank eq in list;,

25:  end for

26: c— =1

27:  return true

28: }

29:

30: function retrieveDescendants(e;) {

31: e, = top ranked element that is
descendant of e; and x,, = 0

32:  if (es, == null) then

33:  return

34:  end if

35:  if (retrieve(e,,)) then

36: retrieveDescendants(e;)
37:  end if

38: }

04 0O0O0O0OOOOOODODO
Fig.4 Recursive greedy retrieval algorithm.
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Fig.5 An example of b/e graph.
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Fig.6 Actual benefit and reading effort.
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Fig.7 b/e graph for evaluation.
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