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2. Denote the parameter vector by � �� � � �� ��� � 	 � . Draw a parameter vector � . 
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6. Define the likelihood function of the MANF: 
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� Propose draws for the parameters � � �� � � �  and � �� �� � 	  in the discrete case or � �� �� 3 *  in the 

normal approximation. 

� Simulate artificial data for � ��
  or 
�

�
	  using parameters � �� �� � 	  or � �� �� 3 * . 
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	  in the normal case. 
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� We partition the sample into 0  subsamples of approximately equal size, say 
�

� . Denote each 

partition by 
� �� �� ������
�

� �
� ��� , ������� 0� . 

� For each subsample obtain 
� � � ��

�( �  using either the normal or the discrete approximation. As a 

result we have estimates of the stable distribution parameters 
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  in the discrete case or 

� ��
	  in the normal approximation case. The estimates are obtained 

using ABC-ANF for each subsample when 
  or 	  are fixed.  
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squares quantities.  
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� Use the method of Meerschaert and Scheffler (2003) to estimate principal directions in the 

direction of heaviest tails, 
���
� . As in Tsionas (2012) this can be applied

21
 in 0  subsamples to 

obtain an estimate �� . 

� For each subsample the method of Meerschaert and Scheffler (2003) also yields estimates 
� �
�

�
� , 

������� 0� , from which the empirical covariance � �� �� �� � �� � �� �  can be obtained. 

� In the case of general (non-symmetric) multivariate stable distributions the samples 

� ��
� ���

� � �
�� �� , so estimates 

� � � ��� �
� �
� � , ������� 0�  can be obtained along with � �� � � �� �� � � �� � � � �� �  and 

��� . 
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� Given parameters � �� �� � 	  compute the discrete approximation to the spectral measure for all 

subsamples through 
� �� ��
�

� 
 , ������� 0� . 

� Compute 
� � � � � ����

�

�
� �

� �
�

� �	 �
�

� ��� , 
� �

�

�
�

� �
�

� � �
�

�� , for each ������� 0� . 

� Use LS fit to obtain 
� � � � � ��� �� �����
 ��

� � �

	 � 	 �
�

� �3 �� � , 
� � ��
�
� � *� . 

� Use � ��� �� �� 3 *  and � ��� �� �� 3 *�  to formulate a multivariate normal proposal for ABC or ANF. 
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� Accept the draw using the ABC or ANF criteria. 
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n p� � � , where p  is the number of parameters. 
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