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Distance measures for trees
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Tree edit distance

•
– n : the maximum number of nodes
– O(n6) [Tai 79]
– O(n4) [Zhang & Shasha 89]
– O(n3logn) [Klien 98]
– O(n3) [Demaine et al. 06]
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Local frequency distance

•
– Leaf, degree and label histograms [Kailing et al. 04]
– Binary branch [Yang et al. 05]
– q-gram [Kuboyama et al. 06], bifoliate q-gram 

[Kuboyama et al. 08]
– pq-gram [Augsten et al. 05]
– Sibling histogram [Aratsu et al, 08]

• Efficient but not metric in general
• (Some of them give) constant factor lower bound 

on tree edit distance
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Local frequency distance

–
– Local label

• v :  a node
• ns(v) :  the next sibling of v
• fc(v)  : the first child of v
• ch(v) :  the children of v
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v ns(v)

fc(v)

ch(v)fi Local information

f0 (v)

f1 (v, fc(v))

f2 (v, ns(v))

f3 (v, fc(v), ns(v))

f4 (v, ch(v))

f0 label histogram [Kailing 04]
f3 binary branch [Yang 05]
f4 sibling histogram [Aratsu 08]
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(b, cdb) 2

(b, e) 1

(c, �) 2

(d, �) 2

(e. �) 2

L1-distance �� �	 �


Local frequency distance
Distances Time complexity Lower 

bound

(� ted)

Tree edit distance O(n3) -

Leaf histogram [Kailing et al. 04] O(n) �

Degree histogram [Kailing et al. 04] O(n) 3�

Label histogram [Kailing et al. 04] O(n) 2� ��

Binary branch [Yang et al. 05] O(n) 5� �	

q-gram [Kuboyama et al. 06] O(qln) (not exist)

Bifoliate q-gram [Kuboyama et al. 08] O(gdmin(q,d)ln) (not exist)

pq-gram [Augsten et al. 05] O(pqn) (not exist)

Sibling histogram [Aratsu et al. 08] O(n) 4� �


l : the number of leaves, d : depth, g : degree 13

String representation of trees
• Euler string es(T) of a tree T

• � : string edit distance
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h:minimum height

[Akutsu 06]
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String representation of trees

• Binary tree representation b(T) of a tree T
– fc(v) (or if no exists) is a left child of v in b(T)
– ns(v) (or � if no exists) is a right child of v in b(T)

– If v is a root r, then r has just a left child
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String representation of trees

• Binary tree code bc(T) of a tree T
– The string obtained by preorder traversal of b(T)
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Distance measures for trees

17

Measure Complexity Metric

O(n3) Yes

top-down, bottom-up,
degree-2, constrained

O(n2) Yes

O(n) No

O(n2) Yes

Edit Sensitive Parsing
[Garofalakis 05]

O(nlog*n) Yes

O(n)
O(nlogn)

Yes

 350




