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tÙ�Úm2D[]LWl dhfWn��¬lm^�VKZEdWlmIK^�l>XY[�dWlmNrJML.�xVK^�imIKX�l>X�Z�VM^�IKd I�qrs}X�NrX�I�d �
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CIG¨� ¡Ðz �_�]5d� �`�¬s[©^/gi¢�`® XfDge2$XYfWi8L IKX´P�IKL IKqrVMdWV>�ONjX��WNjX�[8IKdWi>l�Z�fWdOi>[]NrVMd IKdA�12�I
¢�_�]D¨©¨� «ª9¢£]>`� XfDguÐJh�`�Ñ'f$Ì>2WX�fWi8L"IKX�� I�[]I¯i>qjfWX�[]l>^�NjdOJWQ

� Ê Æ�
��V���V�J¿���ÀzÁ
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o'VKZ\["!aIK^Ylq�
dWJKNjdWl>lm^�NrdWJ�lCl>X�lmIK^�i8LuF@ID�xVM^�I�[]VK^Ys>2 P³qjVM^YN&� Itw®[]q½I�dh[�Nji � dWN-#Klm^�XYNr[�sKQ
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[]NrJtI�[�NjVMdWXFNjXUXYfWnÀnÀIK^YN&Sml���Njd�P³NrJMfW^Yl � Q�H$LWl.n.V'�Wl>qjNrdWJ´n.l>[�LWV'�OVMqjVMJ�s"fWXYl��²Z�VM^D[]LOl�["!aV�i¦IKXYl
XY[�f �WNrlmX�NjXB8W^YlmXYlmdt[]l��V�xl>qjV:!;Q

� QFe®IKXYl;qjN&�O^]IK^�s ��wÄTW[�W©VK^�[]^�IKNjdONjdWJ'Y³� Ic[8I�X�l4[ENjX�X�l>qjlmi4[]l�� I�X�[]LOl!i¦IKXYl­qjN-�W^]IK^�sMQuPTVK^�[]LOl
�.�$���DimIKX�lFXY[]fA�Os>2AlCl>qjl¦I�X�l � NjX�fWX�l��­IKX�[�LWlF[�^]IKNrdWNjdOJt� Ic[8I�XYl>[mQ���d´[]LWlFi¦IKXYlDVKZ�[�LWl�­s�$���
X�[]f �Os52TIKd­Njn�8 IK^�[]NjIKqe� I�[8I�XR8WqjN�[�[�NjdWJ�NjXx8¬lm^�Z�VM^�n.l��![�V.V5�O[8IKNrd´[]LOljTW[CIKd �![�lmXY[��WI�[8IEX�l4[]X>Q

� Q�H/IK^�JKl>[�� I�[]I �<l�lmqjlmIKX�l � 2 n 23IKd � ~ IK^Yl´fWXYl�� IKX?[]lmX�[�VM^?l�#�IKqrf I�[�NjVMd0� I�[]I"X�l4[]X�Z�VK^�[]LOl
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Preprocess software metrics and 
fault data if necessary

Select a Similarity Function, 
such as Mahalonobis Distance

Select a Classification Rule, 
such as Data Clustering

Let nN = 1

Compute Type I and Type II 
misclassification error rates

Build classificaiton models by 
varying cost ratio, CI/CII

Select the preferred model for 
this value of nN 

For equality of 
error rates, with 
Type II lowest 
possible

nN = nN + 1

nN < N Yes

No

Select the final model among 
the ones selected for each nN 

For equality of 
error rates, with 
Type II lowest 
possible

Test and evaluate the final 
classification model selected

cross-validation 
results of fit data

P³NjJMfO^�l � �
P"V/�Wl>q@e®IKqjN-�W^]I�[�NjVMd!IKd �"o'lmqrlmi>[�NjVMdNP³qrV:!ai8L I�^Y[
�.�$���Ei¦I�X�l¯XY[�f �OsMQEP VM^�[]LOlz­H�$���Ei¦I�X�l¯XY[�f �Os�[�LWlEI58 8O^�V>8W^YN½I�[�l9[]l>XY[�� Ic[8I!X�l4[;V>�O[]IKNjdWl��
Nrd5[�LWl?I5�¬V7#Kl;XY[]l�8"NrX$fWX�l���Q

n QFeaqjIKX�XYN-T imI�[]NrVMd![]l>i8LWdWN&%hfWl � H$LWl+P�IKL I�qjVMdWV5�WNjX��WNrXY[]IKdWiml X�NrnÀNrq½IK^YNr[�s Z�fWdWi4[]NrVMd [�VMJMl4[]LWl>^
!�N�[]L­[]LWl�� Ic[8IEimqrfWXY[�lm^�NrdWJ¯imqjIKX�XYN-T imI�[]NrVMd­nÀl4[]LWV/�5NjX$fWXYl���Z�VM^B�xV�[]L5i¦IKXYl�X�[]f �ONjlmX>Q
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!�lm^YlCi>VMdWXYN&�Wl>^�l��¯Z�VM^��¬VK[]L¯imIKX�l�XY[�f �WNrlmXmQ�ÜD[�LWlm^
LWNrJMLWl>^;#�IKqjfWl>X�!al>^�lCimVMdOX�N&�Olm^�l��12.�WfO[°�WN-�
dWV�[$s'Nrlmq-�N�¬l>[Y[]l>^C^YlmXYfWqr[�XmQ

�'Q�ê³IK^]IKn.l>[�lm^G¶>·¶>·�· �EeaVMX�[�^�I�[]NrVMX;^]IKdWJKNjdWJ5Z�^�VMn I�X�qrV7!ÁIKX }�� }>}5}A� [�V"I�X9LWNrJMLRI�X�� ��} !�lm^Yl
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s/8xl°��IKd �?H
s'8¬l4�R�¨n.NjXYimq½I�X�X�N=T i¦Ic[]NjVKdD^]I�[�lmX�Z�VM^�[]LOl°[�^]IKNrdWNjdWJ
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��NrX�[]LOl´dhfWn��¬lm^�VKZ$i¦I�X�lmX9Njd+[�LWl!imIKX�lÀqjN&�O^]IK^�sIW®TW[E� I�[]I/Y8QN��d VMfW^9I58 8W^YVtIKi8L123I�[9lmIKi8L
N�[]lm^�I�[]NrVMd12AVMdOl�V5�WX�l>^R#�I�[]NrVMd NjXE^Ylmn.V7#Kl�� Z�^�VMn []LWl­[]^�IKNjdONjdWJV�WI�[8I²X�l4[´I�d � NrXEfWX�l�� Z�VK^
l�#KI�qjf I�[�NjVMd VKZ;[]LWl�n.V/�Wlmqm�WfWNrqr[!fOX�NjdOJ []LWlIW �kå � Y¯V>�WXYlm^R#�I�[�NjVMdOXmQ H$LWl�H°s/8¬l��´I�d �
H
s/8xl?�R�°n.NjXYimqjIKX�XYN-T imI�[]NrVMdÀ^�I�[]l>XaZ�VM^°[]LWljTW[4� I�[]I�X�l>[$IK^�l�[�LWlmd­XYfWn.n´IK^YN&S>l��­IKi>^�VMXYX�IKqjq!�
N�[]lm^�I�[]NrVMdWX>Q

�'QFo'l>qjl>i>[�T d IKq¨nÀV/�Wlmq �Nw 8O^�l>Z�l>^�^Yl����WIKq½IKdOiml5VKZDl�%hf IKqjN�[�s´�¬l>["!�lmlmd []LWl�nÀNrX�i>q½IKXYX�N-TWi¦I�[�NjVMd
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H$LWlj�WI�[8I9Z�VM^°[]LWNrXaimIKX�lDX�[]f �'s�WX�OlmdWVK[�l��5IKXx�/�����DY�!®I�X®imVMqrqjl>i>[]l��!V:#Ml>^®Z�VMfW^aLONjXY[�VM^�Nri¦IKqT^YlmqjlmIKX�l>X
Z�^�VKn I�#Ml>^Ys q½IK^YJMl�qrlmJtI�i>s lmn��¬l��A�Wl�� XYVKZ\["!®I�^�l�X�s'X�[]l>n !�^YNr[�[�lmd Nrd IRLONjJML'*»qjl�#Mlmq�qjIKdWJMf I�JMl52
fWXYNjdWJ´[�LWlE8O^�V}iml��OfW^]IKq�8 IK^�I5�WNjJKnk2TIKdA��n´I�Njdt[8IKNrdWl��k�tsk8O^�VKZ�l>X�X�NrVMd IKq�8W^YVMJM^]I�nÀn.lm^YXFNrd�I´qjIK^�JMl
VM^YJtIKdWN-S¦I�[�NjVMd�Q��+l.q½I5�¬lmq3[�LWl¯^�lmqrl¦IKXYlmX � [�LW^�VKfWJML ~ QÀH$LWNrXU[]lmqrlmi>VMnÀn9fWdWNjimI�[]NrVMdWXUX�s'X�[]l>n LWI5�
V:#Ml>^a[]l>d!nÀNrqjqrNjVMdEqrNjdWl>X�VKZ�imV/�WlDIKdA�!NjdWi>qjf �Ol��!dhfWn.lm^YVMfWX9TWdWNr[�l�*�X�[8I�[�l�nÀIKi8LWNrdWlmX�IKd �!Nrdt[]lm^�Z§IKiml>X
[]Vz#�IK^YNjVMfWX$ghNrd �WX�VKZ/l�%hfWN&8OnÀl>dh[mQ
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