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• A decision tree builds a classification tree from a labeled data-set.

• Nodes correspond to features and links correspond to feature values.

• Leaf nodes correspond to class labels
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Aggregation of Multiple Decision TreesAggregation of Multiple Decision Trees

Using Fourier AnalysisUsing Fourier Analysis

Represent the symbols by integer numbers.

X1 (large = 0, small = 1)

X2 (red = 0, blue = 1)

X3 (high = 0, low = 1)

Class ( + = 1, - = 0 )

Decision tree can be viewed as a function
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••Very sparse representation; polynomial number ofVery sparse representation; polynomial number of

nonnon--zero coefficients. If k is the depth then allzero coefficients. If k is the depth then all

coefficients involving more than k features are zero.coefficients involving more than k features are zero.

••Higher order coefficients are exponentially smallerHigher order coefficients are exponentially smaller

compared to the low order coefficients (compared to the low order coefficients (KushlewitzKushlewitz

andand MansourMansour, 1990)., 1990).

••Can be approximated by the coefficients withCan be approximated by the coefficients with

significant magnitude.significant magnitude.
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F3(x) =F3(x) = ΣΣΣΣΣΣΣΣwwjj ψψψψψψψψjj (x)(x)F2(x) =F2(x) = ΣΣΣΣΣΣΣΣwwjj ψψψψψψψψjj (x)(x)F1(x) =F1(x) = ΣΣΣΣΣΣΣΣwwjj ψψψψψψψψjj (x)(x)

F2(x) = a1*F2(x) = a1*F1(x) + a2*F2(x) + a3*F3(x)F1(x) + a2*F2(x) + a3*F3(x)



<9

4��!
�
���	������
�	:����	�
�	
1��

���	�
���������	 ��������
��

� -���
����	�
����	���/

� 1��������	�!�	�����	��	��	�����&��	
����	
7

����	&����

� 8���
��	8� 	
�	�!�	�����&��

� ���������
��	���������	�	7

����	�������	
�	�	
������
�	����

� �
����
��	�	����	��
�	���!	���������
�

� :!���	�����	���	�
����
�����	
��!
�
���	�
	
���!	
�!��	���	�
�����
��	�	���
������5����	
�����&��%	

</

 �	�����&��	
�	������
�	:����



<�

 �	4��!
�
���	:���	*��������	��
�	
�!�	�����&��

Attribute 15Attribute 15

Attribute 10Attribute 10 Attribute 19Attribute 19

00 11 00 11

<<

1
�����

� ������&
���	����	������	2���3"	 �	4������$

� ����
�	���$
�0�"	 �	4������$
�  ��!�����
��

� 1��

���	�
���������

�  ��������
��

� ���	���
���!��	�
�	����
�	+��$
�0�	
� .
���	����	������	������	
�5&
���	�!�	����
�	�
���

� ������&
���	��������	�
�	�
��������	��
&���	�
�����

�  	����	��
��"	������	6�!����	����
�	+��$
�0�

� 7
�
��	�������
��	

� 8
������	�
	�
��	��������	��������	���	���

����	



<?

���������	:����	
�	���	�����
������

� =
�
����

�	�����"	�����	
&�������	�	�
��
�	
���	
�	����
���	2��
��
�	��	��%�	�BB?�	E�0��	��	
��%�BB@3	

� =����
����

�	�����"	�����	
&�������	���������	
����
��	����

<@

=
�
����

�	����	�����

Account Number Amount Location History Earning

11992346 99.84 Seattle Good High

12999333 29.33 Seattle Good High

45633341 34.89 Portland Okay Low

55567999 980 Spokane Good Low

Account Number Amount Location History Earning

87992364 20 Chicago Good Low

67845921 447 Urbana Good Low

85621341 19.78 Chicago Okay High

95345998 800 Peoria bad High

Different sites observe same features for different events
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State Movie Rating Revenue

WA Hyper Space A+ 6M

ID Once Upon a Time B- 2M

BC The King and the Liar B+ 8M

CA The Shepard A- 10M

City State Size Avg. earning Teen pop.

Lewiston ID Small Low 5K

Spokane WA Medium Medium 30K

Seattle WA Large High 250K

Portland OR Large High 200K

Vancouver BC Medium Medium 199K

Different sites observing different feature sets
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