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Rs��I PB� IZ�$t� I�$%$t�� qY$R sjj A�{B8�R s }�BAT
j�8 �R}�{$sjjk $t {B8A$ts�$Bt b$�Y jBb 8�sRZ��T
8�t� ��stZjs�$�k� �Ys� $R� $P 8�sRZ��8�t�R b$�Y$t
P��IAs{, jBB}R s�� R}s�R� B%�� �$8�� *����8$t$t�
{B���{� I$s�tBR�${R �Ys� {B%�� �Y�R� R$�Zs�$BtR $R s
{B8}j�- �sR,� BP��t $tP�sR$Aj� PB� YstIT{�sP��I I$T
s�tBR�${ }�B{�IZ��R bY${Y s�� AsR�I Bt }��I�ht�I
�st�� B� }jsZR$A$j$�k {Y�{,R Btjk�
N$8$��I RkR��8 $tPB�8s�$Bt� qY� ,tBbj�I��

sABZ� �Y� A�Ys%$B� BP RB8� %�Y${j� {B8}Bt�t�R�
�R}�{$sjjk {B8}Bt�t�R �Ys� $t%Bj%� R�%��sj }YkRT
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3$�� 1� ��sRZ��8�t� �s,�t PB� s Ps$jZ�� bY${Y $R {B8}�tT
Rs��I IZ�$t� I�$%$t� stI RYBbR Z} $t $Ij� 8BI��

${sj IB8s$tR j$,� �Y� �t�$t� stI $�R {B8AZR�$Bt
}�B{�RR� $R $t{B8}j��� stI }��{s�$BZR� _s��${Zjs�jk
$t �Y� {sR� BP s Ps$jZ��� JZst�$�$�R s�� tB� ,tBbt
�-s{�jk B� �%�t ��8s$t Zt,tBbt� yt {Bt��sR� �B
�j�{��${ B� YkI�sZj${ {B8}Bt�t�R� �Y��� �-$R� tB
��t��sj 8s�Y�8s�${sj 8BI�jR Bt� {BZjI R�s�� P�B8�
<Bb�%��� �B �-}jB$� �Y� ,$tI BP Rk8}�B8R b� s��
$t����R��I $t� $� $R t�{�RRs�k �B �R�sAj$RY s j$t, A�T
�b��t �8$RR$BtT B� }��PB�8st{�T��js��I }Y�tB8T
�ts stI {B8}Bt�t�R $t �Y� %s�$BZR RZARkR��8R
w���� s �BB Y$�Y �-YsZR� �sR ��{$�{Zjs�$Bt �s�� B�
s �BB jBb }��RRZ�� BP �Y� $t�s,� s$�D� qB RB8� �-T
��t�� $� $R �Y���PB�� t�{�RRs�k �B ��sRBt sABZ� �Y�
A�Ys%$B� BP RZ{Y $jjTR}�{$h�I {B8}Bt�t�R sR b�jj�
N$8$��I BAR��%sA$j$�k� z��k P�b R�tRB�R s�� s%s$jT

sAj� $t {s� RkR��8R� qY$R $R ��Z� ���� PB� �Y� YkT
I�sZj${ }s�� BP �Y� PZ�j $t`�{�$Bt RkR��8� bY${Y
{Bt�s$tR tB R�tRB� s� sjj� yt sII$�$Bt� �Y� {BtT
��-� $t bY${Y s {s� $R B}��s��I $t w���� �BsI stI
b�s�Y�� {BtI$�$BtR� jBsID $R Y$�Yjk Ikts8${� ZtT
{���s$t stI BP��t t�$�Y�� 8�sRZ�sAj� tB� ��}�BT
IZ{$Aj�� qY� 8s$t {BtR�JZ�t{�R s�� tB$Rk R$�tsjR
stI �s�Y�� JZsj$�s�$%� Rk8}�B8 I�R{�$}�$BtR� *$T
s�tBR$R YsR �B A� {s}sAj� BP }�B{�RR$t� RZ{Y $tPB�T
8s�$Bt�
i�sjT�$8� ��JZ$��8�t�R�!tTABs�I I$s�tBR$R 8ZR�

{B8� Z} b$�Y s {Bt{jZR$Bt A�PB�� �Y� RkR��8 YsR
�B 8B%� �B stB�Y�� R�s�� w���� RYZ� B& �Y� �t�$t�D
�B }��%�t� RsP��kT{�$�${sj R$�Zs�$BtR B� R�%��� RkRT
��8 Is8s��� B� �B {B8}jk b$�Y j��sj ��R��${�$BtR�
VR s {BtR�JZ�t{�� �Y� {B8}Z�s�$Btsj ��JZ$��8�t�R
BP BtTABs�I I$s�tBR$R PZt{�$BtR 8ZR� A� ��js�$%�jk
jBb �B A�$t� �Y�8 $t�B R�s��TBPT�Y�Ts�� e]=R�
]Z���t�jk� �Y� *qy {Bt��Bj Zt$� $R �JZ$}}�I Btjk

b$�Y s ��R��${��I PB�8 BP BtTABs�I I$s�tBR�${ {s}sT
A$j$�$�R� y� {Bt�$tZBZRjk 8Bt$�B�R }s�� BP �Y� R�tT
RB� R$�tsjR ZR$t� }��I�ht�I �st�� stI }jsZR$A$jT
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$�k {Y�{,R stI $R sAj� �B I���{� s j$8$��I tZ8A��
BP PsZj�R Bt �Y$R AsR$R� <Bb�%��� $t 8stk {sR�R $�
Ps$jR �B I$R{�$8$ts�� s8Bt� �Y� I$&���t� }BRR$Aj�
{sZR�R �Ys� j�sI �B �Y� Ps$jZ��� ]BtR�JZ�t�jk� $�
RB8��$8�R s}}j$�R s 8B�� ��R��${�$%� ��{B%��k s{T
�$Bt �Yst bBZjI s{�Zsjjk A� t�{�RRs�k� !t� bsk �B
$8}�B%� �Y$R bBZjI A� �B �-}jB$� 8B�� BP �Y� $t���T
I�}�tI�t{$�R A��b��t I$&���t� R$�tsjR�  Z� {Z�T
��t�jk� �Y$R $R tB� IBt� $t s ��t��sj stI RkR��8T
s�${ bsk� j�sI$t� �B RZATB}�$8sj RBjZ�$BtR� qY$R
��4�{�R �Y� Ps{� �Ys� s� }��R�t� �Y� I�%�jB}8�t�
wXI�R$�t"D BP sZ�B8B�$%� BtTABs�I I$s�tBR$R IB�R
tB� PBjjBb }��{$R�jk I�ht�I 8��YBIBjB�$�R B� {�$T
���$s stI $R ��t��sjjk ���s�I�I sR st sII�tIZ8
�B �Y� I�R$�t BP �Y� RkR��8� !t �Y� B�Y�� YstI�
s ��Bb$t� $t����R� BP {s� 8stZPs{�Z���R j$�R $t �Y�
}BRR$A$j$�k �B Z�$j$9� �Y� Rs8� R�� BP ��{Yt$JZ�R PB�
sjj }YsR�R BP �Y� I�R$�t }�B{�RR w���� PB� }��TI�R$�t�
PZt{�$BtTI�R$�t stI jskBZ� BP �Y� I$s�tBR�${ {BtT
{�}�D� sR b�jj sR PB� I$s�tBR$R stI PsZj� ��s{$t�
$t �Y� R��%${� Ask� 7$t{� {s� 8stZPs{�Z���R bB�,
b$�Y s tZ8A�� BP RkR��8 stI {B8}Bt�t� RZ}}j$��R�
�Y��� $R s Y$�Y� AZ� {Z���t�jk ZtPZjhjj�I� I�8stI
PB� I�%�jB}$t� s R�stIs�I$9�I 8��YBIBjB�k s8Bt�
�Y� }s��$�R $t%Bj%�I�
yt s{{B�Ist{� b$�Y �Y� B%��sjj �Y�ZR� BP �Y�

}�B`�{�� BZ� �Bsj �YZR bsR

u �B }�BIZ{� s }�B�B�k}${sj 8BI�jTAsR�I I$s�T
tBR$R RkR��8 �Ys� $R {s}sAj� BP I$s�tBR$t�
PsZj�R $t �Y� I$�R�j �t�$t� AsR�I Bt �Y� R�tT
RB� R$�tsjR �Ys� s�� s%s$jsAj� �B �Y� B�I$ts�k
e]=�

u �B �Y$R �tI� ��t��s�� s j$A�s�k BP 8BI�jR BP �Y�
��j�%st� {B8}Bt�t�R� stI

u �B }��PB�8 �Y$R �sR, $t s RkR��8s�${ bsk sR
s {Bt��$AZ�$Bt �B s ��t��sj 8��YBIBjB�k PB�
}�BIZ{$t� BtTABs�I I$s�tBR�${R�

yt B�Y�� bB�IR� Bt �Y� Bt� YstI �Y� }�B�B�k}�
YsI �B RBj%� �Y� R}�{$h{ }�BAj�8R �$%�t Ak �Y�
PsZj� R{�ts�$BR Bt �Y� ��sj %�Y${j�� !t �Y� B�Y��
YstI� �Y� 8��YBI PB� BA�s$t$t� �Y� RBjZ�$Bt RYBZjI
A� s}}j${sAj� �B s A�BsI�� {jsRR BP sZ�B8B�$%� RZAT
RkR��8R stI I$s�tBR$R }�BAj�8R� GY$j� �Y� h�R�
�sR, $R {���s$tjk s{Y$�%sAj� b$�Y {Z���t� }�s{�${� $t
�t�$t���$t�� �Y� R�{BtI �Bsj $t BZ� %$�b }�B8$R�R
8��$�R �B A� �s�t�I Ak Vy ��{YtBjB�k�

n� q�{Yt${sj 3BZtIs�$BtR BP �Y� _�B�B�k}�

yt �Y� PBjjBb$t� RZAR�{�$BtR� b� b$jj BZ�j$t� �Y�
��{Yt${sj PBZtIs�$BtR BP �Y� $8}j�8�t��I }�B�BT

�k}� stI I$R{ZRR $t bYs� bsk stI �B bYs� �-��t�
�Y�k sII��RR �Y� ��JZ$��8�t�R I�R{�$A�I $t �Y� }��T
%$BZR R�{�$Bt� qY� �Bsj BP �Y$R }s}�� $R tB� �B
}��R�t� sjj ZtI��jk$t� �Y�B���${sj ��RZj�R� PB� ��{YT
t${sj$�$�R� �Y� ��sI�� $R ��P����I �B �Y� ��P���t{�I
}s}��R�

n�d� ]BtR$R��t{kT sR�I *$s�tBR$R

qY� {YB${� BP s 8BI�jTAsR�I s}}�Bs{Y $R PBZtI�I
Bt �Y� ��{B�t$�$Bt �Ys� 8BR� {B8}j�- RZARkR��8R
$t s %�Y${j� RYs�� �Y� PBjjBb$t� P�s�Z��R b$�Y ��T
R}�{� �B �Y�$� PZt{�$BtU

u �Y��� �-$R�R s ts�Z�sj I�{B8}BR$�$Bt $t�B RZAT
RkR��8R b$�Y Btjk P�b {B8}Bt�t� �k}�R�

u $t 8BR� {sR�R� 8sjPZt{�$BtR BP �Y� {s� B� s
RZARkR��8 s�� IZ� �B RB8� {B8}Bt�t� Ps$jZ���

u {B8}Bt�t� A�Ys%$B� {st A� I�R{�$A�I Ak ��T
js�$BtR s8Bt� jB{sj %s�$sAj�R stI }s�s8����R�

u RkR��8 A�Ys%$B� $R �R�sAj$RY�I Ak �Y� A�Ys%$B�
BP $�R {B8}Bt�t�R stI �Y�$� {Btt�{�$BtR b�����
}�B{�RR$t� BP 8s���$sj� �t���k B� R$�tsjR�

qY���PB��� b� s}}j$�I s ,tBbj�I��TAsR�I RkRT
��8R s}}�Bs{Y �B I$s�tBR$R bY${Y $R AsR�I Bt �Y�
PZtIs8�t�sj $I�s �B R�}s�s�� stI ��}��R�t� I$&��T
�t� �j�8�t�R BP ,tBbj�I�� b$�Y$t s {B8}Z��� }�BT
��s8� y� {BtR$R�R BP s I�{js�s�$%� stI 8BIZjs� ��}T
��R�t�s�$Bt BP ,tBbj�I�� sABZ� s Ps8$jk BP ��{Yt$T
{sj I�%${�R $t ���8R BP s j$A�s�k BP {B8}Bt�t� A�T
Ys%$B� 8BI�jR stI� R�}s�s��I P�B8 �Y$R ,tBbj�I���
s R�� BP IB8s$tT$tI�}�tI�t� I$s�tBR$R sj�B�$�Y8R
�B �-}jB$� �Y� 8BI�jR�
yt s tZ�RY�jj� �Y� R�stIs�I� RBT{sjj�I {BtR$R��t{kT

AsR�I s}}�Bs{Y �B I$s�tBR$R w>xHD {st A� I�R{�$A�I
sR PBjjBbR wR�� h�Z�� nDU

u BAR��%s�$BtR BP �Y� s{�Zsj A�Ys%$B� BP �Y� RkRT
��8 s�� �t����I�

u AsR�I Bt �Y� I�%${� 8BI�j� {Bt{jZR$BtR s��
{B8}Z��I sABZ� RkR��8 }s�s8����R stI %s�$T
sAj�R wBAR��%�I stI ZtBAR��%�ID� 3B� �s{Y I�T
�$%�I }��I${�$Bt� �Y� R�� BP {B8}Bt�t� 8BIT
�jR $t%Bj%�I $t $� $R ��{B�I�I� qY$R $tPB�8sT
�$Bt {st A� I����8$t�I Ak �Y� I$s�tBR$R RkRT
��8 A�{sZR� �Y� I�%${� 8BI�j YsR s R��Z{�Z��
�Ys� ��4�{�R �Y� I�%${� {BtR�$�Z�t�R�

u $P s {Bt��sI${�$Bt $R I���{��I� $��� {Bt4${�$t�
{Bt{jZR$BtR PB� s %s�$sAj� B{{Z� wPsZj� I���{T
�$BtD� �Y� R�� BP {B8}Bt�t�R $t%Bj%�I $t $�
$tI${s��R bY${Y {B8}Bt�t�R }BRR$Ajk I�%$s��
P�B8 �Y�$� $t��tI�I A�Ys%$B��
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u I$s�tBR$R Yk}B�Y�R�R s�� ��t��s��I� $��� R��R
BP PsZj�k {B8}Bt�t�R �Ys� s{{BZt� PB� sjj I�T
��{��I {Bt��sI${�$BtR wPsZj� jB{sj$9s�$BtD�

u $t {sR� 8BI�jR BP PsZj�k A�Ys%$B� s�� }�B%$I�I�
�Y� Rs8� s}}�Bs{Y w{Y�{,$t� {BtR$R��t{k BP s
8BI�j b$�Y �Y� BAR��%s�$BtRD {st A� ZR�I �B
I$R{s�I }s��${Zjs� PsZj�R wPsZj� $I�t�$h{s�$BtD
B� �B {Bt{jZI� {B���{�t�RR BP {���s$t {B8}BT
t�t�R $P �Y� R�� BP 8BI�j�I PsZj�R $R {BtR$I���I
{B8}j����

System

Observations

Model

Predictions

OK(C1),
OK(C2)

3$�� n� ]BtR$R��t{kTAsR�I s}}�Bs{Y �B I$s�tBR$R�

qY$R I$s�tBR$R P�s8�bB�, YsR �Y� I�R$��I }�B}T
���k �B RkR��8s�${sjjk �-}jB$� �Y� stsjk�${ ��IZtT
Ist{k s8Bt� �Y� s%s$jsAj� R�tRB� R$�tsjR� qY�
8BI�jTAsR�I s}}�Bs{Y sjBt� }�B%$I�R Bt� stRb��
�B �Y� 8��YBIBjB�${sj {Ysjj�t��� A�{sZR� $�R ZtT
I��jk$t� }�$t{$}j�R wstI �Y� $8}j�8�t�s�$BtD s��
$tI�}�tI�t� BP �Y� }s��${Zjs� RZARkR��8 stI �tT
sAj� �Y� ��TZR� BP �Y� $t%Bj%�I RBP�bs�� {B8}BT
t�t�R� p�t��s�$t� s R}�{$h{ I$s�tBR�${ RkR��8 $R
�YZR ��IZ{�I �B ��t��s�$t� st s}}�B}�$s�� 8BI�j
BP �Y� RkR��8 �B A� I$s�tBR�I�
VR R�s��I sAB%�� {B8}Bt�t�TB�$�t��I 8BI�j$t�

$R s ts�Z�sj s}}�Bs{Y $t BZ� s}}j${s�$Bt IB8s$t�
 �kBtI �Y$R� $� $R �Y� ,�k �B RBj%$t� �Y� %s�$T
st� }�BAj�8� A�{sZR� �Y� 8BI�j BP s RZARkR��8
$R I��$%�I sR �Y� s�����s�$Bt BP R�stIs�I AZ$jIT
$t� AjB{,R� qY$R $R stB�Y�� �j�8�t� BP s ��t��sj
8��YBIBjB�k stI �tsAj�R �Y� sZ�B8s��I ��t��sT
�$Bt BP s I�%${� 8BI�j stI� Y�t{�� BP s �s$jB��I I$T
s�tBR$R RkR��8 AsR�I Bt s R��Z{�Z�sj I�R{�$}�$Bt BP
�Y� I�%${� Btjk wbY${Y RYBZjI A� �Y� ts�Z�sj BZ�T
}Z� BP s ]V* RkR��8D� V bsk BP {��s�$t� I$s�tBRT
�${R PB� sjj %s�$st�R BP %�Y${j� RZARkR��8R $R �YZR
BA�s$t�I �Ys� $R RkR��8s�${ sR b�jj sR �^{$�t�jk
RZ}}B���I Ak {B8}Z��� �BBjR� 3$�Z�� ; $jjZR��s��R
�Y$R $I�s�
3B� I$s�tBR�${ }Z�}BR�R� PsZj�R {st A� I�R{�$A�I

sR {���s$t {B8}Bt�t� Ps$jZ��R� stI PsZj� 8BI�jR

sRRB{$s��I b$�Y �Y� ��R}�{�$%� {B8}Bt�t�R� qY$R
}�B%$I�R s }�$t{$}j�I bsk BP {s}�Z�$t� ,tBbj�I��
sABZ� PsZj�R $t s 8BIZjs� bsk bY${Y {Bt��sR�R
B�Y�� s}}�Bs{Y�R $t Vy wAsR�I Bt R�B�$t� sRRB{$sT
�$BtR A��b��t Rk8}�B8R stI PsZj�R PB� �s{Y I�%${�
$t ���8R BP �Zj�R B� {sR�RD B� �t�$t���$t� w��k$t�
�B $I�t�$Pk }s�s8���� I�%$s�$BtR $t s {jBR�I 8s�YT
�8s�${sj 8BI�j BP �Y� �t�$�� I�%${�D�
7$t{� s {B8}Bt�t� 8BI�j $R 8�st� �B A� ZR�I

b$�Y$t �Y� {Bt��-�R BP %s�$BZR I�%${�R� $� YsR �B
{s}�Z�� s A�Ys%$B� I�R{�$}�$Bt bY${Y 8ZR� tB� }��T
RZ8� s R}�{$h{ {Bt��-� stI� }s��${Zjs�jk� tB� �Y�
{B���{� PZt{�$Bt$t� BP �Y� ��R� BP �Y� I�%${�� qY�
R��${� I$R{$}j$t� $t 8BI�j$t� ��JZ$��I �B s{Y$�%�
�Y$R �Bsj $R stB�Y�� $8}B��st� �j�8�t� BP �Y�
8��YBIBjB�k�
y� $R $t����R�$t� �B tB�� �Ys� b� t��I tB� �B AZ$jI

s 8BI�j BP �Y� {Bt��Bj Zt$� A�Ys%$B� $�R�jP� ZtT
j�RR b� bst� �B I���{� PsZj�R $t �Y� e]=� *Z� �B
�Y� Ps{� �Ys� �Y� 8BI�j �ZtR b$�Y$t st BtTABs�I
�t%$�Bt8�t�� sjj �Y� {Bt��Bj Zt$�:R R$�tsjR b$jj A�
s%s$jsAj� PB� BAR��%s�$Bt� ]BtR�JZ�t�jk� s A�Ys%T
$B� 8BI�j BP �Y� {Bt��Bj Zt$� {BZjI t�%�� A� }s��
BP s I$s�tBR�${ Yk}B�Y�R$R� stI bBZjI �Y���PB�� A�
ZR�j�RR�

system specific

domain specific
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task specific

Generic
Diagnosis
Algorithm
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Specific
Diagnosis
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