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/ � / � / j�Q5\(CDUZI)E c GoOnGSI�E I�M[G �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� �
/ � � 0 I�M[GJQ5FHVXADc5I�Q#�1q�AbGJ\RE OnGSFZi+GSI��aG�cSADE E�ORQSF���OnGSFZ\(M � �$� �$�$� �$� � �$� �$� 1
/ � � 0 \(M[GJQ5FZCDAbGSFZ\(Mbc �$� � �$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� 2
/ �31 m AbFZKDIhGS\ GS_DI%GJ_DI)cSFHc �$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� 4
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� � / � MbVX\(Q5E OnGSFZ\(MDORU Q5I)VXI)QSI�Mbi�I
FZM[GJI)Q �aFZI��0c � �$� � �$�$� �$� �$�$� �$� � �$� �$� / �

� � / � / @-GJQJO GJI�fnk / � 0 UTOnQSFHV k ORMDKLI�UHFZi)FHG]GS_DI ADcSI)Q � c�FHMbVX\(Q5E OnGSFZ\(M MDI�I)K �$� /';
� � / � � @-GJQJO GJI�fnk � �=<P\(QSE O cSI�OnQSio_�NbUTORM � �$�$� �$� �$�$� �$� � �$� �$� / 2
� � / � � @-GJQJO GJI�fnk � �=> �nORUZAPO GJI%KD\ai�ADE I�M[GSc0VX\RQdFZMDF GJFTOnU Q5I�UZI �nORMDi�I � �$� �$� /'?
� � / �@1 @-GJQJO GJI�fnkA1��=<P\(QSE O ADcSI)Q�E \BKbI�U5� � �$�$� �$� �$�$� �$� � �$� �$� / 4
� � / �CB q�KPORNbGSFZMDf c GJQJO GJI�fRFZI�ceGS\ GS_DI \(MDUHFZMDI � � i�\(M[GJI��aG �$� �$� � �$� �$� �R�

� � � 0 OnGoOnUZ\(f(FHMDf�Q5I�cS\RADQSi)I�c � �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� �(�
� � � � / 0 _DORQJORi GJI)QSFZc GJFHi / �ED Q5FHGJI%KbI�cSi)QSFHNbGJFH\(MDceGJ\�ORc5cSFZc G�QSI�UHI �nORMDi)I;?5ADKDf �

E I�M[GSc �$� � �$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� � 1
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� � � � � 0 _DORQJORi GJI)QSFZc GJFHi � � 0 UHI�ORQ5UHk KDF�" I�Q5I�M[GJFZOnGJI CbFZCDUHFZ\(f(QSORND_DFHi:F GJI)E�c
c5_D\��0M �$� � �$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� � ;

� � � � � 0 _DORQJORi GJI)QSFZc GJFHi � ���hQSf[ORMbF'��IhGS_DI UZFHc5GJFHMDf!GS\ ORc5cSFHc5G0cSI�ORQSio_ �$� �$� � ?
� � � �@1 0 _DORQJORi GJI)QSFZc GJFHi 1��1@BADNDNW\(Q G+OnUHGJI)QSMPO GJF �RI%cSI�ORQSio_ E�I GJ_D\aKDc �$� �$� � 4
� � � �CB 0 _DORQJORi GJI)QSFZc GJFHi B=� � c5I�ADMbFHVX\(Q5E KDI)cSi�Q5FZNbGSFZ\(Mbc �$�$� �$� � �$� �$� �(�

� � � ghFZc5i�ADc5cSFZ\RM � �$�$� � �$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� �&/
� � � � / �0I�UZOnGJI)K �]\(Q�� FZM �aFZc5APORUHF'��FHMDf�c5I�ORQ5io_�QSI)cSADU GJc � �$�$� �$� � �$� �$� �[�
� � � � � q�M�OnQSf(ADE I�M[G0FHM�V O �R\(Q0\RV^GSI��aG�ADcSI)Q0FZM[GJI)Q5V ORi)I�c �$� �$� � �$� �$� � 1

� �31 q+c5N I)i)GJc�\RV^cSADE E�ORQSF���OnGSFZ\(M �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� � B
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� � / gh\Bi)ADE I�M[GdGJ\(NbFZihGJQ5I�I)c � �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� � 4
� � / � / %;QJOnMDcSUZOnGJFH\(M VXQS\(EyQSFHio_ E�ORQ(�-ADN � � �$�$� �$� �$�$� �$� � �$� �$� 1 /
� � / � � @aNPOnGJFZORU UZO�k(\(AbG�Q5I�i�\Rf(MDFHGSFZ\(M � �$� � �$�$� �$� �$�$� �$� � �$� �$� 1 �
� � / � � %;\(NDFHi%cSI)f(E�I)M[GoOnGSFZ\(M �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� 1 1

� � � � E�NbQS\ �aFZMDf UHFZMDI�ORQecSI)f(E I�M[GoOnGSFZ\(M �
	3-���B-</505-*2 � �$� �$�$� �$� � �$� �$� 1 1
� � � � / >��aGJQSORi)GSFZMDf GS\ �RI)MDc � �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� 1 ;
� � � � � D:I�FHf(_[GJFHMDf�GJI)QSE \ai�i)ADQSQ5I�MDi)I�c �$� � �$�$� �$� �$�$� �$� � �$� �$� 1 2

� � � � � � / � FHM��-FZMDf KDFHc5GJORMDi�I � �$� � �$�$� �$� �$�$� �$� � �$� �$� 1 ?
� � � � � � � q�cSc5FZf(MDFHMDf �]I)FZf(_[GSc � �$� � �$�$� �$� �$�$� �$� � �$� �$� 1 4
� � � � � � � � I)QS\ cSAbE MD\(Q5E ORUHF'��OnGJFH\(M �$�$� �$� �$�$� �$� � �$� �$� B /
� � � � � �31 <^FZMDKDFHMDf UZ\ai�OnU E�O �BFZE�O � �$�$� �$� �$�$� �$� � �$� �$� B �

� � � � � q�UZf(\RQSFHGS_DE GJQJOnFZMDFHMDf �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� B �
� � � �@1 > �nORUHAPOnGJFH\(M � �$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� B �
� � � �CB � ADFZUHKDFZMDf�GJ_DI KD\ai�ADE I�M[G0GJ\RNDFZihGSQSI�I%VXQ5\(E UHFZMDI�ORQecSI)f(E I�M[GJc � �$� B B

� � � 0 \(E�CDFHMDFZMbf cSNPOnGSFTORU ORMDKLUZI��bFHi�ORU VXI�OnGSADQSI)c �
0
� q%@bj �$� �$�$� � �$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� B ;
� � � � / � FHMDI%c5G kaUZI
ORMbMD\RGoO GJ\(QdE \BKbADUZI����������������;� �$� �$�$� �$� � �$� �$� B 4
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� � � � � � I�ORKbI�Q0NDQSFH\(QSF G k E \aKDADUZI ��� � ��������� �$�$� �$� �$�$� �$� � �$� �$� ;[�
� � � � � � I��bFHi�ORU i�\(_DI)cSFH\(M E \aKDADUZI �����
	�� ������� �$� �$� �$�$� �$� � �$� �$� ;(�
� � � �@1 <PI�OnGJADQ5I �]I)FZf(_[GSI�Q ������������ ��� � �$� � �$�$� �$� �$�$� �$� � �$� �$� ; B

� �31 � c5FZMDf 0
� q%@bj GJ\ KDI�Q5F �(I%GS_DI KD\Bi)ADE I�M[G0GJ\(NDFHihGJQ5I�I � �$�$� �$� � �$� �$� ; ;
� �31�� / @-G kBUHI i�OnGJORUZ\(f$�$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� ; 2

� � B > �ROnUZAPOnGSFZ\(M \RV 0
� q%@Bj � �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� ; ?
� � ; 0 \(MDi)UZADc5FZ\(M � �$�$� � �$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� 2 /
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1�� / ��I)UTOnGSI�K � \(Q(� �$� � �$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� 2 B
1�� � %^I��aG�G kaNWI � �$�$� � �$� �$� �$�$� �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� 2 ;

1�� � � / gh\ai�AbE�I)M-G0fRQJORM-ADUZORQSF G k � �$� �$� � �$�$� �$� �$�$� �$� � �$� �$� 2 ?
1�� � 0 QSI�OnGJFHMDf GJ_DI i�\RE�NW\(cSF GJI+GS\(NDFHihGJQSI)I � 0 %�% � �$�$� �$� �$�$� �$� � �$� �$� ?&/

1�� � � / ghI)cSFHf(MlVXI�OnGSADQSI / �1@aGSQSADi GJADQSORUpcSFHE�FHUTORQ5FHG k E I)GSQSFZi � �$� � �$� �$� ?&/
1�� � � � ghI)cSFHf(MlVXI�OnGSADQSI � � � cSFZMbf Q5I�UZOnGJF �(IhGJ\RNDFZi%UHI �(I)U�� ��% � � � � �$� �$� ?(�
1�� � � � ghI)cSFHf(MlVXI�OnGSADQSI � � � cSFZMbf�O�GS_DQSI)I
GSFZI�Q5I�K�E I�QSfRFZMDf ORNbNDQS\[Onio_ �$� ? 1
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that cannot be controlled by drugs and lifestyle changes may require surgery.  Angina attacks usually
last for only a few minutes, and most can be relieved by rest.  Most often, the discomfort occurs after
strenuous physical activity or an emotional upset.  A doctor diagnoses angina largely by a person’s
description of the symptoms.  The underlying cause of angina requires careful medical treatment to 
prevent a heart attack.  Not everyone with ischemia experiences angina.  If you experience angina,
try to stop the activity that precipitated the attack.

Synopsis:  Treatment is designed to prevent or reduce ischemia and minimize symptoms.  Angina

University College of Physicians and Surgeons complete home medical guide).  The topics include
"definition" and "what are the risks?"

The Merck manual of medical information contains extensive information on the topic.

these files (The American Medical Association family medical guide and The Columbia
More information on additional topics which are not included in the summary are available in 

Get more detailed information on the sections: 
]

Highlighted differences between the documents:

[ variant angina: | what is the treatment? |
treatment signs and symptoms | what are the symptoms |diagnosis |

(a)

(b)

(c)
This file (5 minute emergency medicine consult) is close in content to the summary, and contains 
more material than average.

You are at: Angina

Overview summary of Angina
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ORc5cSI�c5cSI)K'C[k GJ_DI%UHFZCDQSORQSFZORM�GS_PORMlGJ_bI
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GJ_bI)k�ADN � GS\ � KDOnGJI1QSI)cS\(ADQ5i�I)c�VX\(Q^GS_DI GS\(NDFZi � � M�GJ_DFHc^Q5I�f[ORQ5K3)RGS_DI]UHFZCDQSORQSFZORM \RV GJI)M ORi)GSc�ORc�ORM
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cS\RADQSi)I!ORMbKLFHMlGJ_DI)cSI
i�ORc5I�c�O c5FZMDfRUZI%CWI�c5G�io_D\RFZi�I FHcdNDFZi �nI�K VXQ5\(E OnUZU GS_DI
ORUHGSI�QSMDOnGJF �(I�c#�
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GJF GJUHI�c )-i�ORM _DI)UZNlO
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\RVp_bFZc]`-ADI)Q5k GJI)QSE c ��q�UHGJ_b\(ADf(_ GJ_DIhNbQSFZE�ORQ k�VXADMDi GJFZ\RM \RVpGS_DI�c5IhI��aGJQSORi)GScdORMDK GJF GJUZI)c FHc1GS\
KDI GJI�Q5E�FHMDI�GS_DI�Q5I�UZI �nORMDi�I!\RV�GJ_DI!NPORQ5GSFZi)ADUTORQ�KD\ai�ADE I�M[G ) GJ_DI!i�\(M[GJI��aGhGJ_DI k'NDQ5\ �BFHKDI�i�ORM
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KD\ai�ADE I�M[G � cdi)\(M[GJI�M[G0FHc]\RV GSI�MlADc5I�KlGJ\�E�O�nIhQSI)UZI �nORMbi�I ORc5cSI�c5cSE I�M[G ) OnMDK�ORcec5ADio_3)PFZMBVX\(Q��
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ORMDK \ �(I)QSUZORN3)�GJ_-ADc GJ_DIlG@� \ OnNDNDQS\(ORio_DI�c i�ORM CWIli�\RE�CDFZMbI�K3� � QSI GJADQ5M GS\ _D\�� GJ_bFZc�FHc
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� � /�� GJORf(c C I)FZMDf
GJ_DI�_DFZf(_bI�c5G )bc5ADN I)QS\(Q5KDFZMDOnGJI�cSADCbGS\(NDFHi�c )bORMDK Q5I�i)ADQSc5FZMDf�Kb\
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\RV%GSI��aG � � VX\(UZUH\
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 5      space 11    1     1                                                            1
25       star    1             1                                       11 22  111112  1 1  1   11 1111     1
 5     binary                                                           11  1          1                    1
 4    trinary                                                            1   1         1                    1
 8 astronomer 1                1                                        1 1           1   1    1  1
 7      orbit   1                    1                                     12    1 1
 6       pull                          2     1 1                               1  1
16     planet   1            11               1           1                21  11111                  1     1
 7     galaxy    1                                                  1                 1  11     1           1

19       life 1  1  1                              1    11 1  11  1      1                 1 1    1 111  1 1
27       moon        13  1111   1 1 22 2 1  21   21           11 1              

 3  shoreline                                             12                       

 6        say                                 1 1        1        11                1
 3    species                                         1  1  1                      
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14       form    1     111 1   1                               1 1     1   1       1     1     1    1
 8  scientist                   11            1   1               1          1      1  1 

 4      lunar            1  1     1       1                

 3       move                                       1   1   1            
 7  continent                                       2 1 1 2 1       

 6       time                      1               1  1  1     1                                          1
 3      water                                  11            1             
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� M \(Q5KDI�Q!GS\'YPMDK GS_DI�c5I GJ_DQ5I�I G kaN I)c \RVdGJI)QSE c�� NbQS\(NWI�Q�Mb\(ADM ND_DQSORcSI)c )�i�\RE�E \(M MD\RADM
ND_DQSORcSI)c�ORMDK�N I)QSc5\(MPORU ORMbKLNW\(c5cSI�c5cSF �(I NDQS\RMD\(ADMDc ��)DGS_DI c5kac5GSI�E YPQ5c5G0GoOnf(ceGJ_DIhGSI��aG��0FHGS_
NPORQ Gh\RV�cSNWI�I�io_ � j � @ �0FZMbVX\RQSE�OnGJFH\(M3� � FZM �RI�c5GSFZf[O GJI�K G@�]\ E I)GS_D\aKDc�VX\(Q+ORcSc5FZf(MbFZMDf�j��
@<�
O���Q5ADM O'cSNWI�i)FTORUHF'��I)K GoORfRf(FZMDf�NDQS\(fRQJORE �0_DFZio_ GJO�RI)c�O�GJORCDUHI UZ\a\ �-ADN i�\RE�CDFZMbI�K �0FHGS_
i�\RM-GSI��aGJADORUdNDQS\RCPORCDFHUZFHGSFZI)c )�\RQ�C�� ?5ADc G ADcSI GS_DI GoORCbUZI UH\B\ �-ADN � � ADc5I�O c GoORMbKPORQSK GJORCDUZI
UZ\a\ �-ADN�E�I GJ_D\aK GS\�ORc5cSFHf(Mlj�� @ GoOnf(c �0_DFHio_ V O �(\(Q5c]MD\RADM j�� @ GoOnf(c �0_DI)MDI �RI�QdNW\(cSc5FZCDUHI)
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GoOnf(f(I�Q5c CbAbGeOnUZcS\
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cSUHFZf(_[GSUHk�ORMDK GJ_DI KDI)i�UZFHMDI��]ORc MD\RG c5GJOnGJFHc5GSFZi�OnUZUHk cSFHf(MDF YPi�ORM[G ��q+c cSI)f(E I�M[GoOnGSFZ\(M CW\(ADMDK��
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� I �RI�Q#)|cSI)f(E�I)M[GJchOnQSI
I�FHGS_DI�Q0NDQ5I�c5I�M[G%\(Q0MD\RG �dghI)GSI�Q5E�FHMDFZMDf
�0_POnG�GS_DIdE FZMDFHE ORU-c5i�\(Q5I�c5_D\(ADUHK C IeGS\ i�\(MDc5FZKDI)Q�OhNPORQSORf(QJOnND_ C \(AbMDKPORQ k ORUHcS\ OhcSI)f(E I�M[G
CW\(ADMDKPOnQ5klFHc0O NbQS\(CDUHI�E �
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GJI)QSE � %;\�KD\!GS_DFZc#)bFHG1YPQ5c5Gec5ADE c]GJ_DI�GJ\RGJORUW\RV ORUHUWc5i�\(Q5I�c0ORc5cSFHf(MDI�K�GJ\ ORM[k � ��� ����) ���$��� OnMDK
#�� ��%'�	� NDORQJORfRQJORND_bc!GJ_PO G!GJ_bI c5kac5GSI�Ev_DO �RI NDQ5I �aFZ\(AbcSUHk ORc5cSFZfRMDI�K O�c5i�\(Q5I GJ\ OnMDK GJ_bI�M
I �RI�MDU k KDFZc GJQSFHCDAbGSI�GS\:GS_DI Q5I�E�ORFZMbFZMDf�MD\:UZFHM�� NPOnQJORf(QSORND_Dc GJ_bI MDI)f[OnGSF �(IL\RVhGS_DFZc c5ADE �
%d_DFHc I)MDcSADQ5I�c]GS_POnG�GJ_bI+MDI G]c5ADE \RV|GS_DI,� I�FHf(_[GeOncScSFHf(MDI)K C[k GJ_DI �]I)FZf(_[GSFZMDf
\RVpI�ORio_�GSI�QSE
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NDQ5\Bi)I�cSc�\RV*� I�FHf(_[GJFZMbf�)RVX\(UHUZ\��]I)K�C[k��)I�QS\ � cSAbE�E FZMDf+FZc�c5_D\��0M�C[k�I��aGJI�MbKDFZMDf%GS_DI �SORMDfRFZMPO�
I��bORE NDUHI%FZM <�FZfRADQSI � � ; ) OncdFZMDKDFHi�OnGSI�K�C[klGJ_DI �
� � � ��ORMDK�� ��� � UZFHMDI�c#�

sum to balance in zero−sum weighting: +12

angina :      1xx1                     1x21
type   :n    f  d      r     n      f    d
score  :*    10 −3     8     *      10   −3

sents   12345678901234567890123456789012345
paras   1    2  3      4     5      6    7

zero   :−6   10 −3     8     −6     10   −3

<�FHf(ADQSI � � ; � %d_DI�GSI�Q5E ) �SORMbf(FZMPO ��)(VXQS\(E <�FZf(AbQSI � � B
ORMbK FHGSc�UZFZM9�ac1ORMbK cSi)\(QSI�ORc5cSFZfRMDE�I)M[G
GJ\ NPOnQJORf(QSORND_Dc#�

j^ORQJOnf(QJORNb_ cSi)\(QSI)c0ORQSI�i�ORUHi�ADUZOnGJI)K NWI�Q GSI�Q5E )BORMDK GS_DI+c5i�\(Q5I�c]VX\RQ]I�Onio_ NPORQSORf(QJOnND_
ORQ5I c5ADE E�I)K GS\�f(F �RI�O YPMDORU�cSi)\(QSI ) �0_DFHio_:FHc%I�F GJ_DI)Q
NW\(c5FHGJF �(I \(Q%MbI�f[OnGSF �RI� q N \(c5FHGSF �(I
cSi)\(QSI�FHMDKDFZi�OnGJI)c OdC \(AbMDKPORQ k )nO0CWI�fRFZMDMDFHMDfd\RVbOdMDI#�:GJ\(NDFHi�ORURcSI�fRE�I)M-G ) �0_bI�QSI�ORc^O0MbI�f[OnGSF �RI
cSi)\(QSI FHMDKDFZi�OnGJI)cdO i�\(M[GSFZM-APOnGSFZ\(Ml\RV^O cSI)f(E I�M[G � %d_DFHcdADcSI \RV ��I)QS\ cSAbE �]I)FZf(_[GSFZMDf E�O�RI)c
GJ_bI�NDQ5\(CDUHI�E \nV�YPMDKbFZMDf�O GS_DQSI)cS_D\RUZK�GJQSF �aFTORU�)bcSFHMDi�I%GS_DI�KDOnGoO FZcdMD\RQSE�ORUZF���I�K�OnQS\(ADMbK GJ_bI
�nORUZAbI.��I�Q5\��

� � 5 � 5 � � �  +�-  + � � �5� 	 � � 	 �  � 	

� I�Q5\ � c5ADE � I�FHf(_[GJFZMbf VX\RQdUZ\(MDf \RQdE�I)KDFZADEyUZI)MDfRGJ_�KD\ai�AbE�I)M-GScdkBFHI�UHKDcdf(\a\BK�QSI)cSADU GJc#� <P\(Q
GJ_bI%KD\Bi)ADE I�M[GJceGS_POnG � _PO �(I I��bORE FZMbI�K3)BMPORE I�UHk�KD\ai�ADE I�M[GScd\RV;cS_D\(Q G0UZI)MDfRGJ_ � ?(�(� � / B �(�
� \(QSKDc ��) � _PO �(I \(CDc5I�Q��(I�K:GJ_POnG
E�AbUHGJFHNDUZI!i�\(MDc5I�i)AbGJF �(I NDORQJORfRQJORND_bc );ORUZU �0FHGJ_:O�N \(c5FHGSF �(I
cSAbE�E I�K cSi)\(QSI )BADc5APORUHUHk�\RMDUHk _DO �RI+O cSFHMDf(UHIeGJQSAbI�GS\(NDFZidCW\(ADMbKPORQ5k� � M GS_DI�c5I+i�ORcSI)c )�	3-�� 6
� -*/505-*2�GJO�RI)c�GS_DI E O
�bFHE OnU �nORUZAbI�K�NPORQSORf(QJOnND_lVX\(QdI�ORio_ \RV;GJ_DI)cSI
i�UZAbc5GJI)QSc0\RV�N \(c5FHGSF �(I
�nORUZAbI�K�NPORQSORf(QJOnND_Dc0ORceGS_DI%cS\(UHI%cSI)f(E�I)M[G�CW\(ADMbKPORQ5k�VX\(QeGJ_bI�cSI NPOnQJORf(QSORND_Dc#��q+f[OnFZM3)aGJ_DFHc
\(MDU k�E�O�RI)c�c5I�MDc5I VX\(Q NPORQSORf(QJOnND_Dc \RVec5_D\(Q G!UHI�MDfRGS_3)5�0_DI�Q5I�GS_DI�KbFZc5GSQSFHCDAbGJFH\(M \RV;� \(Q5KDc
� \(ADUZK c5E�I�ORQ!GJ_bILc5I�f(E I�M[GJOnGJFH\(M �nORUZADI)c ORi�Q5\(cSc NDORQJORfRQJORND_bc � � M UZ\RMDf(I�Q!UZI�MbfRGJ_ KD\ai�A��
E I�M[GJc#)�GS_DFZc Nb_DI�MD\RE�I)MD\(M �0FZUHU�NbQS\(CPOnCDUHk MD\RG \Bi)i�ADQ#)+ORMbK GJ_-ADc GJ_bFZc NDQ5\Bi)I�c5cli�ORM CWI
c(�-FHNDN I)K3�+q�V GJI)Q�YPMDKbFZMDf UH\Bi�ORU E O
�bFHE O=)DGJ_DI
YPMPORUHF'��I)K GS\(NDFZi�ORU;cSI�fRE�I)M-G+C \RADMDKPORQ5FZI)chORQ5I
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%;\+i�\RE�I1ADN �0F GJ_�GS_DI �]I)FZf(_[GJc^ADcSI)K FZM GJ_DI cSI)f(E�I)M[GoOnGSFZ\(M!ORUZf(\RQSFHGS_DE FHM %^ORCDUHI � � / ) � cSNbUZFHG
GJ_bI i�\(Q5NDADc�\nV�ORQ5GSFZi�UHI�c
FZM VX\(ADQ!c5I)GSc ORMDK NWI�Q VX\(QSE I�K�1 � VX\(UHK:i)QS\(c5c �ROnUZFZKDOnGJFH\(M�GJQJOnFZMDFHMDf�)
FZM[GSI�M[GJFH\(MPORUHUHk&�RI)I�NDFHMDf'GJ_bI Y �(I6>�i�\RMD\(E FZc5G�ORQ5GSFZi)UZI�c
GJ\(fRI)GJ_bI�Q�FHM \(MDI c5I)G GJ\�io_DI�i � VX\RQ
KD\(E�ORFHM�cSNWI�i�F YPi�F G k � %d_DI GJQSORFZMbFZMDf Nb_PORcSI i�\RMDcSFHc5GJI)K:\nV]Q5ADMDMDFHMDflGJ_DI ORUHf(\(QSF GJ_DE �0F GJ_ O
QJOnMDf(I \RVeKbF�" I�QSI)M[G�NDORQJORE I)GSI�Q cSI GSGSFZMDf(c%GS\ KDI GJI)QSE FZMDI�GS_DI�\RNbGJFHE ORU^cSI GSGJFHMDf(c#� � GSQSFHI�K O
GJ\nGoORU \RV.B.� B.� � � � 
 �(� B
f(Q5\(ADN c5I)G5GJFZMbf(c1VX\RQ�GS_DI�VX\RADQ �ROnQSFTOnCDUZI)c � VXQS\(M[G )BQ5I�ORQ#)BKDAbQSFZMbf
� I�FZfR_-GSc ORMDK�UHFZM��-FZMbf UZI)MDfRGS_'cSI GSGJFHMDf(c ��VX\(QhI�ORio_ \RV�GJ_DI�GS_DQSI)I � i)\(E�E \(M MD\(ADMDc#)pNDQS\RN I)Q
MD\(AbMDc ORMbK NDQ5\(MD\(ADM VX\(QSE c �!GSI�QSE~G kaNWI�c � %d_DI QSI)cSADU GJc \nVhI�Onio_ QSADM �]I)QSI�i)\(E NPORQSI)K
ORf[OnFZMDc G Olc5GoOnMDKPORQ5K:\RV ADc5I�Q cSI)f(E�I)M[GoOnGSFZ\(M ?5ADKDfRE�I)M-GSc )pVXADQ GJ_DI)Q
KbFZcSi)ADcSc5I�K:FZM'GJ_bI MbI��aG
cSI)i)GSFZ\(M3� %d_DIlQ5I�cSAbUHGJc Mb\RGJI)K GS_POnG O'c5F'��ORCDUZI f(QS\(AbN \RV�cSI)G5GJFHMDf(c�� ORNDNDQ5\��BFHE OnGSI�U k /���� �
NDQ5\BKDAbi�I�K i�UZ\RcSI GJ\ \(NbGJFHE OnU�QSI)cSADU GJc#� %d_DFZc f(Q5\(ADN \nVecSI GSGSFZMDf(c �]ORc!FHKDI�M[GJFHi�ORU�Oni�QS\RcSc�ORUZU
VX\(ADQ i)QS\(c5c �nORUZFHKPOnGSFZ\(M'GSQJORFHMDFZMDflQ5ADMDc!ORMDK:GS_-ADc�FHMDKDFHi�OnGSI�c%GJ_PO G�GS_DI OnUZf(\(Q5FHGS_DE=FHc V OnFZQSU k
QS\RCDADc5G �

� � � ��� � � >  �h>��D3 	 4

� FZE NDUZI)E�I)M-GSI�K OB� I�C�� CPORc5I�K cSI)f(E�I)M[GoOnGSFZ\(M I �ROnUZAPOnGSFZ\(M�V ORi�FHUZFHG k%GS\%f[OnGS_DI�Q�c5I�f(E I�M[GoO GJFZ\RM
?5ADKDfRE�I)M-GSc � >�ORio_ \RVdGS_DI G@� I�M[G k ORQ GJFZi)UZI)c!FZM:GJ_DI i)\(QSNbADc �]ORc cSI)f(E�I)M[GJI�K C[k OnG�UHI�ORc G
VX\(ADQ1_-ADE�ORM ?5ADKbf(I�c#)DORMDK GJ_DI�E O�?5\(QSF G k \(NDFHMDFZ\(M \RV|cSI�fRE�I)M-G]C \RADMDKPORQ5FZI)c �]ORc]i)\(E NDAbGJI)K
ORcdGJ_bI
I �nORUZAPO GJFZ\RMlc5GoOnMDKPORQ5K3�

� ADE�ORM$?5ADKDfRI�cdORio_bFZI �RI�K�\(MlO �RI�QJOnf(Ih\(MDU k ;[� �31 � ORf(QSI)I�E I�M[G �0F GJ_�GS_DIhE�O
?5\(Q5FHG k
\(NDFHMDFZ\RM3)hORc�c5I�I�M FZM %�OnCDUZI � � � � � j�ORc5cS\(MbMDI�ORA ORMDK � F GJE�ORM3) / 4 4 � � c5_D\�� GJ_DOnG�GJ_DFHc
cSAbQSNDQ5FZcSFHMDf(U k�UZ\���ORf(Q5I�I)E�I)M-G+FZc�\RV GJI)M�GJ_DI�QSI)cSADU Gh\RV�I �nORUZAPO GJ\(Q5c�CWI�FHMDf KDF �aFZKDI)K'C I G@�]I)I�M
GJ_b\(cSI �0_D\ Q5I�f[ORQ5KlcSI)f(E�I)M[GJc�ORceE \(QSI+UZ\ai�ORUHF'��I)K ORMbK�GS_D\(c5I �0_D\ NDQSI VXI�QeGJ\ c5NDUZF Ge\(MbUHk�\(M
UTOnQSf(IhCW\(ADMbKPORQSFHI�c#�
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� GJ_bI�M �(I)QSFHYDI�K GJ_POnG+GJ_DI�GJORc(� �]ORc � I�UHU�KDI)YDMDI�K C[k'GJI)c5GJFHMDf VX\(Q%O c GJQ5\(MDf�i�\(Q5QSI �
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QSF GJ_DE�\RV � I�ORQ5c5G );CW\RGS_:FHM NbQSI�i)FZc5FZ\(M ORMDK QSI)i�ORUHU � � NDQSI)cSI�M[G
G@�]\ KDF�" I�Q5I�M[G
CPORc5I�UZFHMDI�chGS\
i�\RE�NPOnQSI+GS_DI �]\RQ(� Onf[ORFZMbc5G �^GJ_DIhYPQ5c5G0CWI�FHMDf O � \(M[GJI 0 OnQSUZ\ c5FZE�AbUTOnGSFZ\(M GJ_POnGecSI�fRE�I)M-GSc
OnG�NPORQSORf(QSORND_LCDQSI�O�-c �0FHGS_�O �(��� NDQS\(CDORCDFZUHFHG k� � I��BI�i)AbGJI)K�GJ_DFHc�CDORcSI)UZFZMbI / � ) �(�(� GJFZE I�c
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GJ_bI�_[kBNWI�Q5f(I�\RE�I GJQSFHi�KDFHc5GJQ5FZCDABGJFZ\RM3)<�0_bFZio_�i�OnUZi�AbUTOnGSI�c�GS_DI�NDQ5\(CPORCbFZUZF G k�\RV�cS\RE�I�M-ADE!C I)Q
\RV c5ADi�i)I�cSc5I�c�C[k cSORE�NbUZFZMbf$�0F GJ_D\(ABGeQSI)NDUTOni�I�E I�M[G �E<P\(Q]I��DOnE�NDUHI)-GJ_DFHc]KDFHc5GSQSFZCbAbGJFH\(M f(F �(I)c
GJ_bI%I��BN I)i)GSI�K�M-ADE!C I)Qd\RV;QSI�KLCPORUHUZc KDQJO �0MlVXQS\(E O�cJORE NDUHIh\RV ��CPORUZUHc VXQ5\(E OnMLAbQSM�i�\(M��
GoOnFZMDFHMDf:9 GS\RGoOnUpCPORUZUHc )��0_DI)QSI
\(MDU k<; ORQSI
QSI)K3� � V�\(MDI�ORUZUH\
�0ceGS_DI
MaAbE�C I)Q�\nV�cSI)f(E I�M[GJc#)
;>)aGS\�CWI+f(F �(I)M3)B\RMDI�i�ORMlORNbNDUHk GS_DFZc�GJ\�cSI)f(E�I)M[GoOnGSFZ\(M GJ\!NbFZi �=; cSI)f(E�I)M[GJc VXQ5\(E>9�NDORQJO �
f(QSORND_Dc#� � k i�\RE�NPOnQSFZMbfhGJ_DI�QSI)cSADU GJc�FZM!%^ORCDUZI � � � )-\(MDI0i�ORM�c5I�I�GJ_POnG�GS_DI�i�\(Q5QSI�i G]M-ADE!C I)Q
\RV]cSI�fRE�I)M-GSc )?;=);FZc KDF ��i)ADUHG%GS\ KbI)GJI)QSE FZMDI � %;I��aG %dFHUZFZMbf � c%NWI�Q VX\(QSE�ORMDi)I V OnUZUZc+C I)UZ\�� GJ_bI
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What is angina?3.
2.
1. Facts About Angina

4.
5. ANGINA PECTORIS (‘‘ANGINA’’) IS A recurrin ...

that happens when some part of the heart d ...6.
7. common symptom of coronary heart disease ( ...

that carry blood to the heart become narro ...8.
9.

10.
breast bone, but sometimes in the shoulder ...
Angina feels like a pressing or squeezing  ...

11.
usually precipitated by exertion. It is re ...12.
resting or by taking prescribed angina med ...13.

14.
What brings on angina?15.

16.
Episodes of angina occur when the heart’s  ...17.
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U]^%�Z^�� k ^ � ���l` k n j h��¦\_^%� � ^7` � � ��j��%�7� `@g ���_j�� ^%n � ^%� jl� �-g � � k�j � �7j-~�~�j-� ����`,^ ��k r

3 � ^
��� ~ ���:^ j h k \_g0n�g0n�g:�0� � n k `,� k ^ � � � k \_^�^
�_� ~ �_�0^ ��j��7�_~ ^ ��k g � 3��_�Z^ �_� g9� ��r�� ^7`,^��k \�^�nog � �l�:^v���l`o^ ��k��_j�� ^ �:�w� �7k n�� �<j-��k 3 � �-g � � � \��ln ~ � � � � \_g0� � `o^ � k \�� k g �_� � �_� ^ k \�^m j ` � �,� � �-g � � �_�lg �_� � �_� g � � ����\�� k g:nb� � �-g � ��� �_� ����\�� kb� `,g � �-n jl� � � �-g � ��� �_�-� �_� ��� j mg:n�� � �-g � � � gH�l� �_j n,^ � � �_r } \_^�no��n k ^ ~ g � h+^%`on k \�� kyk \_^ �%j-~�~�j-� n k `,g � � �,� � �-g � � ��g0n�� �
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g � n k � �_� ^�� �_� k \_� k �:�w� �7k n]� �Zj-��k � ��
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�£g:� � `o^�q_r|s ¢;V n,^ �_�_j��7j�� ^�h j ` ~�� � k g:�_�0^�g � n k � �_� ^ �_j��%��~ ^ ��k�~ ^%`o�-g � ��r
������������W � ���
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��3

3 kyk \�g:n�� j g ��k � ~�� � k g42�g � n k � �_� ^ �_j��%�_~ ^ ��k ny\_�/¤l^ ~�j n k �0g:¡l^7�0� � ^%^ � g � ^ ��k g9@�^ � ��� �_� k \�^no��n k ^ ~ \���n�^
��\_� � n k ^ ��k \_^ � � ¤�� ��k �l�l^%n j hJ�_` j�� ^%non,g � � k \�^ ~ @�`on k r } \_^ no^ �7j-�_� �_\_�ln,^ j hk \�^¦�l�:� j `,g k \ ~ ^
�_� ~ g � ^%nb���:� �_j��7�_~ ^ ��k n k,j �<^7`oh j ` ~ � ` j non �_j��%�_~ ^ ��kb~ ^%`o�-g � ��r U]^%�:� k ^ �n ��� n k ` �_�Wk�� `o^ � �_� g � n k � �_� ^ �_j�� ^%n�� � ` j n,n ��j��7�_~ ^ ��k n ~ ��� �_jlk � n,^ k \_^ ^
��� �7k n,� ~ ^m j ` � g � � �_j ` � ^��_�:� � ^ � � k�k \_^�n,� ~ ^��:^W¤-^%� j ` j ` � ^7`%�<n j k \�^ ~ ^%`,�lg � � � n,^7ny� �_jlk g j-��j hn,g ~ g0�H�l`og k ��`,� k \_^7`]n,^���` � \_g � ��n k `og �7k �0��h j `¦g � ^ ��k g � �l� ��j�� ^7n���n¦g k]�_j ^%n]g ��k \_^$@�`,n k ��\��ln,^�r} \�g:n��_\��lno^l� j-��k �:g � ^ � g � �!g:� � `,^�q_rM{���g k ^%`,� k gi¤-^7�0� ~ ^7`,�-^7n k \_^ k m j�~�j n k n,g ~ g:�:�l`�_j�� ^%n�� � ` j n,n �_j��%��~ ^ ��k n%r$3 �:� �_j�� ^%ny�l`o^ @�`on k �_�:� � ^ � g ��k�j ��� j�j �£� �_� �l`o^ k \_^ � ����g:`�2m]g:no^�^
�_� ~ g � ^ � r; h k \_^ k m jv�_j�� ^%n � ^7� j-� � k�j�� g0�<^%`,^ ��k��_j��%�_~ ^ ��k n¦� �_��k \_^%g0`�nog ~ g:�:�l`,g k �^�� � ^%^ � n k \_`o^%n,\ j � � �<� � ^7m �_j�� ^�`o^%�_`o^%no^ ��k g � � k \_^7g:` ~ ^7`,�-^�`,^7�_�H� � ^%n �<j�k \ g ��k \_^�� j�j �*r
� j�� ^ k ���<^�g � h j ` ~ � k g jl� S"^lr'�_ri�£g � n k � �_� ^ j `�n ��� n k ` �_�Wk�� `o^ Y g0n��_` j ���l�-� k ^ � � ��� U }XW g0n� ��� �%� �H� k ^ � g ��� ^Wm]�0�IX j g � ^ ���_j��7�_~ ^ ��k n�m]\�^ ��� ^7^ � ^ � r } \_^��_` j�� ^%n,n�n k ��` k n � � ~ ^%`o�-g � ����lg0`,n j h ��j�� ^7n�\�g:�-\_^7n k g � n,g ~ g:�:�l`,g k ��� �_���7j-��k g ��� ^%n ����k g:� �_j ���lg:` j h �_j�� ^%n�\���¤-^���n,g ~ 2g:�:�l`,g k ��� �Zj ¤l^ k \_^y\_g0�-\ k \�`,^%no\ j � � r } \_^�\_g:�l\ k \_`o^%n,\ j � � g:n � ^ � ^%n,n,�l`o� k,j ¡l^7^%� g ~ ��` j �Z^%`~ ^%`,�l^%n k�j � ~ g � g ~��_~ r
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�!g:� � `,^�q_rM{ ¢ V n,^ �_�_j��%j�� ^yh j ` ~ ��g ��� ` j n,n �_j��%�_~ ^ ��k�~ ^%`,�lg � �_r
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3 k�k \_g:n�� j g ��k � k \_^ n)��n k ^ ~ \��ln ~ ^7`,�-^ � n,g ~ g0�H�l`vg � n k � �_� ^7n�� �_� n �_� n k ` �_�7k,� `,^ � � ` j non�_j��%�_~ ^ ��k n!� ��� \��ln��_` j����_� ^ � ��� j�j � j h ~ ^7`,�-^ ��k,j �_g � n%r8 ��k \_^��:�ln k �_\_�ln,^�� k \�^ ~ ^%`o�-g � �~�j��_� �:^�no^ k n k \_^¦nog ~ g:�H��`,g k � k \_`o^%no\ j � � \�g:�-\ k,j �:g ~ g k���j g:no^lr � j m�^W¤-^%`7� k \_^%`o^ ~ ����n k g:�:� � ^`,^ ~ ��g � g � � �_j�� ^%n k \�� k n,\ jl� � ��� ^ ~ ^7`,�-^ �J¢�k \�^%n,^ �_j�� ^%n ~ ��� ^����_`o^%n,n ¤l��`,gH� ��k \_^%� � ^%`onm]g k \ h+^7m j ` �_j m j ` � n g � �7j-~�~�j-� r } \_^ no��n k ^ ~ � � ��~ ^7`,�-^ k \_^%no^ �_j�� ^%n g0h k \_^%g0`���l`o^ ��k��_j�� ^%n���`,^ ~ ^%`,�l^ � � �_� g � ^ ��k g � �l�	�J� ��� g0h k \_^7g:`�g ��k `�� 2��:^W¤-^7� j ` � ^%`og � ��g0n�n,g ~ g0�H�l`7r
� j `!^
��� ~ ���:^l��^W¤-^ ��k \ j-� �l\��)n,g:� � n��y� �_� �ono� ~ � k�j-~ n���\���¤-^ �_j m j ` � nbg �v�%j-~�~�j-� � k \_^7�� � �v� ^ ~ ^7`,�-^ ��k�j �l^ k \�^%`b�ln k \_^7g:` k `,^7^�n k ` �_�Wk�� `o^%n S"�ln � �l� k�� `,^ �v� �����l`o^ ��k � � \_g0� � `o^ � � �_�j ` � ^%`X@�^%� � n Y �l`o^�g � ^ ��k g � ���*r } j��_j�k \_g:n7���! #"�$&%('*)�+�,- .% � ^%^ � n k,j � j m�^7` k \_^�nog ~ g:�:�l`,g k �k \�`,^%no\ j � � k�j ~ ^%`o�-^ k,j �_g � n j h k \_g:n k ���<^�� �_��k �0g ~ g k n�^7`,` j `,n � ���:g ~ g k g � � k \_^ � � �_� g � � k ^�_j�� ^%n k,j�� ^ ~ ^7`,�-^ � r

�! #"�$&%('*)�+�,- .% ^ ~ �_� j ��n k�j � 2 �_j m � \_g:^7`��l` � \_g � �l� ~ ^%`,�lg � ��g � k \_g:n��:�ln k�~ ^%`o�-g � ��_\���n,^ k�j �0g ~ g k�k \_^ �7j-~ �_�l`,g0n j-� r } \_g0nvn k ^7� g0n��-gi¤-^ � �lnv��n,^ ���_j 2 �7j�� ^¥g � �!g:� � `,^ q�r � r} \_^ � � `,� j no^ j h k \_g:n�@ � ���Z��\��ln,^�g:n k�j � j�� � k ^ n �_� n k ` �_�Wk�� `o^ �_j�� ^%n k \�� k�� � � � ^ ~ ^%`o�-^ � r} \_g0n ~ ^%� � n k \�� k£k \_^�n)��n k ^ ~ �%jl� n,g � ^%`on k \_^ k,j � ~�j n k!�_j�� ^%n k \�� k ��`,^ ~�j n k!� ^7` k ��g � @�`on k �



� �

� �_� �_` j�� ^7^ � n�`,^ �7� `,nog0¤l^%�0� k,j ^�� � \ j h k \_^ � \_g0� � `o^ �¥�_j�� ^%n g � � � `,^%� ��k \ 2 @�`on k k `���¤l^%`,n,�l�*��ln�g � �!g:� � `,^ q_r � r 3 k ^�� � \ n k ���-^l� k \_^¥no��n k ^ ~ �:g ~ g k n k \�^�� j�j � j h � � �_� g � � k ^ k�j �_g � nk�j � ^ �%j-� nog � ^7`,^ � k�j�k \ j n,^vm]g k \_g ��� �0^7¤-^7�:n j h k \�^ �_j�� ^ZBMn U }XW r&3 k�k \_g0ny� j g ��k g � k \�^�l�0� j `,g k \ ~ � g0h�� ��j�� ^�n k g:�:� �_j ^%n �_jlk \���¤-^ � � �l� �7� �H� k ^ � U }XW ��g k n k�j � ~�j n k S+` j�jlk�k,j
�<k \ �:^7¤l^%� Y �_j�� ^%n]�l`o^��l�:n j��%jl� n,g � ^%`o^ � g ��k \_^ ~ ^7`,�-g � �_��n,g ��� ^�g k¦~ ��� � ^���n �_� 2 g � n k � �_� ^�_j��%�_~ ^ ��k �_m]\ j n,^ k�j �¥�0^7¤l^%� �_j�� ^%n � � �¥jl� �0� �_j m � ^ ~ ^%`o�-^ � r

�m��l�:¡ k \�` j-� �l\���n,g ~ �_�0g<@�^ � ¤-^7`,nog j-�vj h k \_g:n k�j � 2 �_j m �v~ ^7`,�-g � ��no\ j m � g � �!g0� � `,^q_r � rX� j ` � �H��`,g k �l�  � n,^ � a � \_^%`o^ k�j �:g ~ g k¦�%j-~ ���l`og:n j-�¥k,j ��n,g � �-�:^��:^W¤-^7�!� ��� �lnon �_~ ^k \_� k�k \�^ jlk \�^%` k m j ^��l`o�:g0^%` �_\��lno^%n���g:^7� � ^ ���_jv~ ^7`,�-g � ��`o^%n � � k n%r } \_^��l�0� j `og k \ ~ � ^7�-g � n^���� ~ g � g � �¥�l�0� k \_`,^7^ ��j��7�_~ ^ ��k n�� k�k \_^%g0`�` j�jlk �0^7¤-^7�*r 5�j��%�_~ ^ ��k 5 � �_��� ~ � k�� \ � kk \�^ k,j � �:^W¤-^%�	��n j k \_^7g:`�` j�j�k �:^7¤l^%� �_j�� ^7n���`,^DX j g � ^ � r } \_^�n,^ �7j-�_� g k ^7`�� k g j-� ^���� ~ g � ^7n�_j��%�_~ ^ ��k n 5 � �_��� � k k \_^ n,^ �%j-��� �:^W¤-^7�*� �_��k ¡�^%^7�_n k `)��g � � k�j @ �_� � ~ � k,� \�h j `�_j��%�_~ ^ ��k � � k�k \_^�` j�j�k �0^7¤l^%� S	�ln�g k��7j-� � � �_jlk�� ^ X j g � ^ � Y r } \_^�n,^ �%j-�_� g k ^7`�� k g j-�~ ^%`,�l^%n � �ln�n ��� 2�g � n k � �_� ^ �_j��%�_~ ^ ��k �!� ��� g � k \�^ k \_g:` � g k ^%`,� k g j-� k \�^��l�0� j `og k \ ~ k \�^`,^ �%� `on,gi¤-^ � ^%n � ^ ��k��_j m ^���� ~ g � ^%n � \_g0� � `o^ �¥�_j�� ^%n]g � � �ln¦m�^7�:�	r
3�h k ^7` k \_g0n � ^%� k \ 2 m]g0n,^ k `,��¤-^%`on��l� j h k \_^ �_j��%�_~ ^ ��k]�_j�� ^%n7� k \_^yn)��n k ^ ~ \��ln �7j-~ 2�_�0^ k ^ � �l�0�b� j n,n,g � �:^ ~ ^%`o�-g � ���£� �_� k \_^����:� j `og k \ ~ g0n @ � g:no\_^ � r } \�^�@ � �l� `,^%n � � k g:n k \�^�%jl~ � j n,g k ^ k,j �_g ��k `o^%^ �_j�� ^%n7��m]\ j no^ �_j�� ^%n]�-g0¤l^ �_j ` ~ ���:g��7^ � �0^7¤l^%�Jg � h j ` ~ � k g j-� g � U }XW� �_� \���¤-^�� j g ��k ^7`,n k,j�k \_^%g0` �%j-� n k g k�� ^ ��k��_j��%��~ ^ ��k¦k,j �_g �y�_j�� ^%n%r

����� 	�
��������������� ���������

} \_^�^ ��k g:`o^v�l�0� j `,g k \ ~ \��ln � ^%^ � g ~ �_�:^ ~ ^ ��k ^ � � �_� ¦\���¤l^v^7¤��l� � � k ^ � g k n �Z^%`)h j ` ~ � �_� ^� �_� k ^%n k ^ � g k n�` j-�_� n k�� ^7n,n�� � ` j non �_j-~ �lg � n7r(��g �_� ^ k \_^%`o^��l`o^ �_j �%j `,� j `�� �7j-��k �lg � g � ��_j��%�_~ ^ ��k n j h]n,�Z^ � g<@ ��k ^�� kvk ���<^7n �_j `v� �%�%� `�� k ^ �_` j �-`�� ~ n�h j ` � ^ k ^ �Wk g � � k ^
� k�k ���Z^%n7�
 @�`on k�� ^%^ � ^ � k,j �%jl� n k ` �_�Wk � k ^�� k�k ���Z^ �7j `,� � n%r  � \ j no^ k�j¥k ^7n k�k \_^�no��n k ^ ~ j-� ��� 2k g0^ ��k \_^��l� k \ g � h j ` ~ � k g jl� j-� \_^%�l` k�� g:no^��lno^%n�� �_� jl� � �_jlk \_^%` �_� `o^%�:� k ^ � k ^
� k�k ���<^ j h�%jl� n �_~ ^%` k `���¤-^7� � ` j�� \ � `,^7n%r } j ��� k \_^%` k \_^ k ^
� k�k ���Z^ �7j `,� j `,���& @_`,n k�� \ j n,^ k \_^��l� 2



���

>? � ��*94��K E�� � �(�� F � � �+*�� �G�JB F K	���� @���� � B�*,�G� �,B��,-	4 ?>
F -�C,- F!: � �+*R,S �T6J8�(�� F!:½� ��*94��K E�� ���	�� F�6 F -�C,- F(8 >? 4�--�4 E�� �,K	� � -�� E K,- � - F �	�I?>
>? 4��,B�K� @���� �,K	� � -	44 ?>
& �  �� � * EI��
	F - � -�*,�(4 6 �(�� F(8�02� � ��������	��
�)�	����� �����������! #" �(�� F & �'�9��� �+*,�,-�. ���I02 �+*,�,-�. ���

 �54	� �76 �	����� � �/� � �	����� � ��� � 4	� � � F B�K 8 2 � � K,-	4 � � F ��� �� = �'� ">? S	����� � 4 ��F �,4�- -�*(� E L � �+*14	� � � F B�KG� � �N��� -�KL,-�?>
� -�KL,-�M	���,-	4 6 �	����� �����N� �	����� �����98
 � �,- � �+*	-�� 6 *(���,-�S � �	- � � 8 :: �K E - ��� �,- � �+*	-�� 6 *(���,-�S � �	- � � 8 :: �K E - = �'� "�,K	���	B�L,B��,-�M	���,-�S � �	- 6 �	� � � 8�,K	���	B�L,B��,-�M	���,-�S � �	- 6 �	� � � 8� "U�I �
 � �,- � �+*	-�� 6 R,S � � 8 :: �K E - ��� �,- � �+*	-�� 6 R,S �	�U8;:: �K E - = �'� "�,K	���	B�L,B��,-�R,S �T6 �	� � � 8�,K	���	B�L,B��,-�R,S �T6 �	� ���78� "U�I �>? � ��*94��K E�� �D*	-�� @���� �(�� F ?>
F -�C,- F!:�F -�C,- F��1<�(�� F!:½� ��*94��K E�� ���	�� F�6 F -�C,- F(8� "U�I �� "U� �������	��
�

� "U�D& �  �� �

�	����� ���'
,� � � ��� � ��*94��K E�� ���	�� F�6 K� F�� -�C,- F(8�������	��
���	����� �����A #" B FF S	����� � 4 6J8!� �
 � 6 �,- � �+*	-�� 6 R,S �T6 L,-���O(� ��6 � <8	8 :: � B F 4�- �T�;R,S �T6 � <8 :: K� F�� -�C,- F(8 = �'� "B��� 
	F - � -�*,� 6 �(�� F'� � <8� "U�I �� "U� �������	��
�%��� = � � " �(�� F

�!g:� � `,^�q_r ��¢;V n,^ �_�_j��%j�� ^yh j ` k \_^$@ � �l� � 3 0�n k ^7�Jr
�_` j �_`,g:� k ^ � � k ^%� j `og:^7nbg ��k \�`,^%^�m�^ � n,g k ^ � g:`o^ �7k,j `,g0^%n S����l\ j�j�� �C3 �Zj-��k r �%jl~ ��� �_�vk \_^ ���<^ �
5 g:`o^ �Wk�j `)� V ` j Xo^ �7k Y � �_���_j m � � j � � ^ � �l�:� �_j��%��~ ^ ��k n jl� � � �lg � ��� �_� \_^��l` k � k,k � � ¡�n S+h j `k \�^ k ^
� kyk ���Z^ j h �%jl� n �_~ ^%`�\_^��l� k \ g � h j ` ~ � k g j-�¥j-� \_^%�l` k�� g:no^��lno^%n Y � �_� j-� W � j ny� �_�
� j ` j��7�%j S+h j ` k \�^ k ^�� k�k ���<^ j h k `���¤-^7� � ` j�� \ � `,^7n Y r ��g ��� ^ k \_^ � g:`o^ �Wk�j `og:^%n � � k ^%� j `og��7^� � n �_� Xo^ �7k � k \_^%no^ �_j��%�_~ ^ ��k n�h � �9@��:� k \_^ �_j-~ �lg � `,^%n k `og �7k g j-� �_��k��_j�k�� ^ � ^7n,n,�l`,g0�0� k \�^�-^ � `,^�`,^7n k `,g �Wk g j-� S"g*r'^lri� k \�^��0g:n k g �_� � �_� ^%n �%j-��k ^ ��k �_�l�-^%n7� �_��k �l�0n j�� ` j m]nog � �����l�-^7n%�Z� � 2¤-^7` k g:n,g � �_�Z^ k,� r Y r ]�lno¡l^ � s�¤ j � �_��k ^7^%`,n k�j �_g � ¡ j-��k�k \_^ ��j��7�_~ ^ ��k n k \�� k��7j-��k �lg � ^ � � �^���� j n,g k�j `)� � g:n �%� non,g j-� j h k \_^ k�j �_g �yk�j�~ � ��� �l�0�0��n,g ~�� �H� k ^ j-� `��-^ � `,^�`o^%n k `,g �7k g j-� r } \_^k ��n,¡�m��ln�`,^7� j ` k ^ � k,j�� ^ � g � �%� � ky�_��k `o^�� � \�^ � � ~�j�� ^%`,� k ^��0^7¤l^%� j h��l�-`o^%^ ~ ^ ��k S	! ar'q � �wh j ` k `���¤-^7� � �_� ! a r'q � h j ` ��� k g:^ ��k g � h j ` ~ � k g jl� ��� � �"� r �#� � h j ` �Zjlk \ Y r  � \ j no^�l�0� �_j��%�_~ ^ ��k n k \�� k �l�_�Z^��l`o^ � j-� � ~ �NX j `,g k � j h k \_^yn �_� Xo^ �7k BMn��:g0n k n�h j ` j-� ` �%j `o� � n S � 7��� k g:^ ��k g � h j ` ~ � k g jl�¥jl� ^%n�� ��� � 7 ��k `���¤-^7� �_j��%�_~ ^ ��k n Y �Jno�_�:g k,k g � ��g k g ��k�j ^>= � �l�!\����0¤-^7n



� �

Initial State

After Step 1

After Step 2

raceage diet

factors

surgery

treatments

drugsvariants of <X> shoulder pain dizziness rest diet drugs race painage diet dizziness

what is <X> symptoms treatment factors prognosis

Document D Document E Document F

variants of <X>

what is <X>

Document D

variants of <X> shoulder pain dizziness rest diet drugs race painage diet dizziness

anginaangina

what is <X> symptoms treatment factors prognosis drugs surgery

treatments

Document D Document E Document F

angina

prognosis

drugs surgery

angina

shoulder pain dizziness pain dizziness rest diet drugs

treatmentsymptoms

Document FDocument E

symptoms

symptoms

�!g0� � `,^ q_r ��¢ } \_`o^%^yn k ^%�_n¦g � k \_^ k�j � 2 �_j m � \_g:^7`��l` � \_g � �l� ~ ^7`,�-g � ���_` j�� ^%n,n7r } j ��g ����j�� ^7n�_�_� ^%` �%j-� n,g � ^%`�� k g jl� h j ` ~ ^7`,�-g � �vg �_� g � � k ^ � � � k \_^ � �H� � ¡�`,g � �_r
h j `]�l�0� j `og k \ ~ � ^7¤-^7� j � ~ ^ ��k � �_��k ^%n k g � ��r
���V����� ) ��� ���	� �

���n,¡l^ � k m j `o^7h+^7`,^ ��� ^ �0g � `,�l`,g:� � n�m]\ j no�<^ � g:�l�:g<�%^�g � \_^%�l� k \ n � g0^ �_� ^%n k�j n ��� Xo^ �Wk g0¤l^%�i��lnon,^%non k \�^ = � �l�0g k � j h �Zjlk \ k \_^ k�j �_g �¦k `o^%^7n h j ` k `���¤-^7�	S"�ln ��j-� ^
���Z^%` k n Y � �_��k \�^ ��� k g:^ ��kg � h j ` ~ � k g j-� j-� \_^%�l` k�� g:no^��lno^(S	�ln�^����Z^%` k n Y r } j ��j k \_g0n%�	 �7j-� ¤-^7` k ^ �zk \_^ k `,^7^%nvg ��k,j� � j-��k �:g � ^�h j ` ~ � k m]\_^7`,^ k \�^ �:^7¤l^%�y� �_� j ` � ^%`�g � h j ` ~ � k g j-� �l`,^ ��`,^%no^%`)¤-^ � � �_� k \�^`,^7�H� k g0¤l^�g ~ � j ` k � �_� ^ S"g*r'^lri� k \_^�h+`,^>= � ^ �_� � j h k \_^�n �_��k�j �_g � Y m��ln�g �_� g � � k ^ ��� ��h j-��k��7j � j `� �_� n,g��7^lr } \_^�^W¤l��� � � k g j-� � � g � ^%�0g � ^7n�� �_� k \_^ j-��k �:g � ^%n �l`o^��_` j ¤�g � ^ � g � 3 �_�<^ �_� g4� 5 r} \_^��:g � `���`,gH� � n�m�^%`o^��ln,¡�^ � k�j ^7¤��l� � � k ^ k \_^ k,j �_g ��k `,^7^%n�g � k \_^ k \�`,^%^��l`o^��ln j h k,j �_g � �l�n k ` �_�Wk�� `o^ ~ ^ ��k g jl� ^ � g � ��^ �7k g j-� q_r 7 ¢ P N�
 I�F�
 I SQ��\ j-� � � k \_^ g k ^ ~ n j-� k \�^ j-��k �:g � ^ � ^k \�^%`,^�� 3 `,^]� � �vg k ^ ~ n ~ g:non,g � � � Y � N D� F�D
J�
��6SV3 `,^ k \_^%`o^�g k ^ ~ n k \�� k no\ j-� � ��� ^¦�_` j-~�jlk ^ �j ` � ^ ~�j�k ^ � ���0^7¤-^7�bg � k \_^ j-��k �:g � ^�� Y � ��� I����OJQP:HCG JMI�� S 3�`o^ k \_^��H��`,�-^7` h j-��k g k ^ ~ n j-� ^7nk \_� k �l�:� �_j��7�_~ ^ ��k n j h k \_g0n k ���<^�n,\ jl� � � \���¤-^�� Y r



� 7

angina

heart attack myocardial infarction  |
pain due to angina and other causes

| angina pectoris | angina patient information | chest

heart attack | about 
heart attacks | heart attacks | what is a heart attack | ...

Outline:

Topics:

1. <topic> disease
2. basic information

3. signals of a <topic>

4. frequent signs and symptoms | signs & symptoms any of the following
5. the cardiac care unit ccu | care for a <topic>
6. symptoms
7. unknown

8. coronary arteries in <topic> disease | coronary artery bypass
| coronary bypass

2.1 description

7.1 atherectomy

7.2 laser angioplasty | coronary angioplasty

9.1 what is <topic>

what are the symptoms of a <topic> 
9.3 what symptoms can occur with <subject> | 

9. atherosclerosis | what is atherosclerosis

�!g0� � `,^�q_r ��¢ � � � ^%`o� k�j h k \_^�^7¤��l� � � k g j-� j-��k �:g � ^�h j `���� k g0^ ��k g � h j ` ~ � k g j-� j-� \_^��l` k�� g:n�2^���n,^%n7r } \_^�^ ��k g:`o^�^W¤��l� � � k g jl� jl��k �0g � ^7n�h j ` �Zjlk \ �_jl~ �lg � nyg:n�`,^7�_�:g � � k ^ � g � 3����<^ �_� g9�
5 r

} \�^�`o^%n � � k n j h k \�^�^7¤��l� � � k g j-� n��l`o^�n �_~�~ ��`,g��7^ � � ��� `o^%� j ` k ^ � g � } � � �:^�q�r 7�r} \_^��:g � `��l`ogH� � n�`,^7� j ` k ^ � n,� k g0noh"� �Wk g j-� m]g k \ k \_^v¤��l`,g:� ��k n k \_� k�k \_^��l�0� j `,g k \ ~ ~ ^%`o�-^ � ��_��k �l�0n j `o^%� j ` k ^ � S"q ~ g0n k �l¡l^7n j h � k,jlk �l��q � Y k \_� k n,^ ~ � ��k g � ���:�0��n,g ~ g0�H�l` \_^%� � ^%`on�m�^%`o^�_jlk ~ ^%`o�-^ � m]\_^ � k \�^7� no\ j-� � � \_�/¤l^ � ^%^ � ��g �_� g � � k g � � k \_� k�k \_^ n)��n k ^ ~ � � � `,^7�H� �k \�^�nog ~ g:�:�l`,g k � k \_`o^%n,\ j � � k�j �l�:� j m � �_� g k g j-� �l� ~ ^%`o�-g � ��r? � k \_^ �%j-� n �_~ ^%` k `,��¤-^%� k ^�� kk ���<^�� � �7� � k,� `��l�£� kok `�� �7k g j-� n � � �_� �)n,\ j ���_g � � � n �_��k�j �_g � n�m�^%`o^ �%j-� n,�_g �%�_j-� n,�0� ~ g:n,nog � �
SQ7 j h ���%jl��k ^ ��k ^%`,` j `,n Y r?3 � �l�i��nog:n j h k \�^ �%j `o� � n�`,^W¤-^����:^ � k \_� kyk \_^7n,^��_` j-� �:^ ~ n�m�^%`o^



� �

� `,` j ` } ���Z^ 0 j-� n �_~ ^%`]\_^���� k \ } `���¤-^7� � ` j�� \ � `,^%ng � h j ` ~ � k g j-�
0 j-��k ^ ��k � k�jlk �l� � �
2 �%jl��k ^ ��k � �
2 �-`,� ~�~ � k g � ���:g k � 7 �
2 ~ g:n � \ �_� ¡�g � � q �
2 � ^Wh"� � � k ¤��l`ogH� ��k � �
� k ` �_�Wk�� `,�l�*� k,jlk �l� 7 7 �
2 m]` jl� ���0^7¤l^%� � � �
2 m]` jl� � j ` � ^7`,g � � 7 �} ����g � ���:g k � 7 �
3��0�J^%`o` j `on � � 7 �} � � �:^�q�r 7 ¢ � `o` j `on�`,^%� j ` k ^ � g � k \_^ 0 }¦} �7j-� n k ` �_�Wk g j-� ~�j��_� �0^��ln�`,^7� j ` k ^ �z� � k m j`,^Wh+^%`o^ �_� ^��0g � `,�l`,g:� � n%r

�l` k g0h"� �7k n j h k \_^ k ^%n k g � � �_j��7�_~ ^ ��k n ¢��7� � k,� `��l�J� k,k `�� �Wk g jl� n�m�^7`,^ � g:`o^ �Wk �0� � � ~ ^ � g ��k \�^\_^%� � ^%`on � �_� no\ j �_�_g � �yg:n �_jlk ���_`,g ~ �l`)��� k,k `�� �Wk g j-� g � ^%g k \_^%` �%j-����k `o�lr � g �_j `!�_` j-� �:^ ~ nm]g k \��-`�� ~�~ � k g � �l�0g k �RSV� jlk \_^7` �%j-��k ^ ��k ^%`,` j `,n Y S"^�rM�_ri� ����\�� k � � � no^%n � �]k,j �_g ��� ��m j `,¡�nm]\_^ � �%j-~�� g � ^ � m]g k \ ��� ^%�l` k 3 k,k � � ¡ � �_��k��_j�k � 3 � �-g � � � Y m�^%`o^ k \�^ ~�j n k �_` j-~ g � ^ ��k�_` j-� �:^ ~ n g �¥k \_g0n��l`o^���r  ��k ` j��_�_� g � � no\��l�:� j m ���l`,nog � � k \�� k m jl� � � g � ^ ��k g0h�� � ^%�Z^ ��� ^ ��k�l` k g � �:^7n]� �_� �_`,^7� j n,g k g j-� n �%j-� � � \_^%�0�¥\�^%`,^�r
� j�� ^ j ` � ^%`,g � ��m]g k \_g ��k \�^ j-��k �:g � ^ �%jl~ �_`og:no^ � k \_^ �_� �0¡ j h k \_^��_` j-� �:^ ~ n%r } \_^�:g � `���`,gH� � n��l�-`o^%^ ��k \�� k n,�Z^ � g<@ � ^���� ~ �_�:^7n£no\ j-� � ��� ^�`o^%�:^7��� k ^ ��k,j k \_^�^ �_��j h k \_^ j-��k �0g � ^� �_�vk \�� k �_`og ~ �l`o��g � h j ` ~ � k g j-� no\ j-� � ��� ^ ~�j ¤l^ ��k�jyk \_^�h+` j-��k j h k \_^ j-��k �:g � ^lr83 � ���0��n,g0n`,^W¤-^%�l�:^ ��k \_� k n �_� 2 g � n k � ��� ^ �_j��7�_~ ^ ��k n k \�� k m�^%`o^ ~ ^%`o�-^ � g ���%j `o`,^ �Wk �i� �ln�n,g � �-�:^ k,j �_g ��_j��%�_~ ^ ��k n�n j-~ ^ k g ~ ^%n � � � no^ � k \_g0n �_` j-� �:^ ~ r 3 �_� g k g jl� �l��`,^%n k `og �7k g j-� n j-� k \_^,@ � �l�\_g0^%`���` � \_g � �l� ~ ^%`o�-g � �v�_\��lno^ ~ ����\_^7�:� \_^%`o^lr
W g � `��l`ogH� � n�m�^7`,^�n,� k g0n @�^ � m]g k \ k ���_g � �l�:g k � ¤��l� � ^%n��ln X �_� �-^ � � � k \_^�n)��n k ^ ~ S	s^%`o` j `on Y r } \�^7��m�^%`,^��l�0n j n�� k g:n�@�^ � m]g k \ k \_^ � ^7h"� � � k \�^�� � ^7` k \�� k¦k \_^�no��n k ^ ~ � \ j no^lr
��¤l^%`����:�*� k \_^��0g � `,�l`,g:� � n �Zjlk \ �%jl�_�%� `o`,^ � k \�� k k \_^�n)��n k ^ ~ �Z^%`)h j ` ~ ^ ��� ^ k,k ^%` j-�k \�^¥�_� k g0^ ��k g � h j ` ~ � k g j-� k ^�� k�k ���Z^ k \�� �zj-� �%jl� n �_~ ^%` k `���¤-^7�*r  � ^%�0g:^W¤-^ k \�g:n k�j � ^� � � n,^ � � � k \_^�h"� �Wk�k \�� k]k \�^ �7j-� n �_~ ^7` k `���¤-^7� �%j `o� � n�g �_� � �_� ^ � �<jlk \ k,j-� `og:n k]k `���¤-^7�£��n



� q
m�^%�:���ln �_� n,g � ^%nonv� �_� g � ¤-^7n k g � � k `���¤-^7�*r } \_^ j-��k �:g � ^%n�m�^%`,^ �%j-~ �_`,g0n,^ � j hX��s ~ ^7`,�-^ �k�j �_g � n�� �_� n �_��k,j �_g � n�h j `y��� k g0^ ��k g � h j ` ~ � k g j-� ��� ��� � s�h j ` k \_^ �7j-� n �_~ ^7` k `���¤l^%�*�£��¤ 2^%`,�l�-g � � j-� ^�^%`o` j ` ^7¤l^%`o� 7�r � \_^�� � ^%`on�g �¥k \_^�h j ` ~ ^%`%� ��r|s�g � k \_^��H� kok ^7`%r � j-~ ^�\_^%� � ^%`on�_` j��_��� ^ ��k m j�j ` ~�j `,^]^7`,` j `,n%� k \ � n k \_^�\_^�� � ^%` k�j ^%`o` j `b`,� k g j g:n \_g:�l\_^%`7r ���lno^ ��j-�vk \_g0n^7¤��l� � � k g j-� �  � ^%�0g:^W¤-^ k \�� k�k \_^ ���:� j `og k \ ~ �Z^%`)h j ` ~ n�n�� k g:noh"� �7k�j `o� �_��k g ~ �_` j ¤-^ ~ ^ ��k n�%jl� � � � ^ ~ � � ^��_^%no�<^ � g:�l�:�i��m]g k \ `,^%no�<^ �7k�k�j n k ` �_�Wk�� `,�l� �%jl� n,g � ^%`,� k g j-� n%r
����� � � ��� ����� ��� �

0 j-~ � j n,g k ^ k�j �_g ��k `,^7^%n � � � � ^ � no^ � � � ��m]g � ^v`,� � �-^ j h����_�_�:g � � k g j-� n%r } \_^ k `o^%^vg0ny�¡ �_j m]�:^ � �-^�`,^%��`,^%no^ ��k � k g jl��j h�� k ^
� k k ���<^����yn � `,g0� k k \�� kbk ^�� k �-^ � ^%`�� k g jl��� � � h j �:� j m h j `n k ` �_�Wk�� `og � � �%jl��k ^ ��k r } \_^ k,j �_g ��k `,^7^�^ �_�%j�� ^7n�� � ^%n � `og:� k g0¤-^�`,^7�H� k g j-� � ^ k m�^%^ � k�j �_g � n� �_� k \_^%g0`�n �_��k�j �_g � k `,^7^ k \�� k � � � � ^ � n,^ � k,j � � � ~ ^ ��k � �:^���g �%j-� � �7j-~ �_�:^ ~ ^ ��k g � �m j `,¡ ��j-� ^ j-� k \�^ \���� j-� � ~ � �_��~ ^7` j-� � ~ `o^%�H� k g jl� n,\_g0�_n(S � ^���`,n k � ����� 7�� ��^7`,�H� �_�� �_� 0�\��l` � gH�l¡w� ��� ��� Y r 3�n � g:n �%� non,^ � g � `o^%�H� k ^ � m j `o¡w� �%� `o`,^ ��k k ^�� k�� � k ^7� j `,g<��� k g j-��l�_��` j � � \�^%n ��j��_jlk �-^ � ^%`����:�0� k �l¡�^ �_j��%�_~ ^ ��k n k ` �_�Wk�� `o^�g ��k�j��%jl� n,g � ^%`,� k g j-� ��� �_���%j-� � ��%jl~�� g � ^�n �_� \ �%jl~ � j n,g k ^ k,j �_g ��k `o^%^7n�h j `�`,g � \_^%`�n jl� ` � ^ j h � � k ��h j ` � �:�ln,nog<@ � � k g j-� r1� j `k \�^����_�_�:g � � k g j-� j h k ^�� k n �_~�~ ��`,g��%� k g j-� � ��j��7�_~ ^ ��k n � � � � ^ �7j-~ ���l`,^ � �����lg � n k�k \_^%g0`k ^
� kbk ���Z^CB'n k `o^%^ k,jy� �H��n,n,gih���g k n k�j �_g � n£g ��k�jyj-� ^%n k \_� k �l`o^¦�-^ � ^%`,g � � �_�vjl� ^%n k \�� k �7j-��k �lg ��_� g<= � ^�g � h j ` ~ � k g jl��k \_� k n,\ jl� � � � ^�`o^%� j ` k ^ � r; � ^ k �lg:��\ j m k \_^�g ��k ^7`�� �Wk g jl� n � ^ k m�^7^ �k \�^ �_j��%�_~ ^ ��k�k,j �_g �]k `o^%^7n]� �_��k \_^%g0` �%jl~ � j n,g k ^ j-� ^y�lnon,g0n k n�g � �l^ � ^7`�� k g � � � n,^7h � � k �lno¡�2j `og:^ ��k ^ � n �_~�~ ��`,g:^7n�g ��k \_^ � ^�� k�� \��l� k ^%`on%r
 ��k \_g0n � \_�l� k ^7`%�  \���¤-^ n,\ j m � � � ^Wm ~ ^ k \ j�� h j ` �-^ � ^7`��l�0g��7g � � k \�g:n k�j ��g � n k ` �_� 2k�� `,^%n£� � ` j non!`,^7�H� k ^ ���_j��%�_~ ^ ��k n7r J\_�/¤l^ � ^>@ � ^ ��k \�^ � � k�� `o^ j h k \_^ `,^7�H� k ^ �_� ^%n,n � ^ k m�^7^ ��_j��%�_~ ^ ��k n k \�� k �-g0¤l^%ny`,g0n,^ k,j n,g ~ g0�H�l` k�j �_g � �l�£n k ` �_�7k,� `,^	� k \�^ �_jlk g j-� j h�� k ^�� kyk ���<^��� ^�@ � ^ ��� � k \_^�g ��k ^%`on,^ �Wk g j-��j h �_jl~ �lg � � �_� �-^ � `,^lr
 ~ �l¡l^ k \_`,^7^ �%j-��k `og �_��k g jl� n k�j k \_^�n k � k ^ j h k \_^ �l` k g � k,j �_g � � � �l�i��n,g:n�g � k \�^�l` � \_g k ^ �7k,� `,^ j h j-� ` ~ ^%`o�-g � � �l�:� j `,g k \ ~ r �!g0`,n k �  � ^W¤-^%� j �Z^ � ��n,g ~ g0�H�l`og k � ~ ^ k `,g ��k \�� k



� s
� ���_g k �l�:g<�%^%n j-� n �_� \ n k ` �_�Wk�� `,�l�yg � h j ` ~ � k g j-� � �_� �l�:� j m]n @ � ^ �-`,�lg � ^ � �%j-��k ` j ��m]\�^ �� ��� �%� �H� k g � � k�j �_g � n,g ~ g:�:�l`,g k �-rT��^ �%j-�_� � bg ��k ` j��_�_� ^ � `,^7�H� k g0¤l^ k,j �_g � �:^W¤-^%�<�ln�� � ^7¤�g � ^ h j `�_j ` ~ ���:g��7g � �v� j�� � k g j-� n j h k,j �_g � n�� � ` j n,n �_j��%��~ ^ ��k�j h � gi��^7`,g � ���l`�� ��� �:�l`,g k �-r �!g � �l�:�i�-� � no^ � � k \_`o^%^v�_\_�ln,^ � ���_�_` j � � \ g � k \�^ ~ ^7`,�-g � � �_` j�� ^%non k \�� k�k �l¡�^%n�� � ¤�� ��k ���-^ j h k \�^� gi��^7`,^ ��k��_j��%�_~ ^ ��k �-`,� ��� �H�l`og k g:^%n k�j `,^ �_�_� ^�^7`,` j `,n%r} \�^ �%j-~ � j n,g k ^ k,j �_g ��k `,^%^�g:n�� �_j ` ~ m]\_g � \ �l�:� j m]n�� � � ��k�jl~ � k ^ � no��n k ^ ~ k,j~ �l¡l^�g � h+^7`,^ �_� ^7n�� �Zj-��k � � � �_j��%�_~ ^ ��k�k \�� k g0n�� � g � n k � �_� ^ j h�g k r } \_g0n�g �_� � �_� ^%n k \�^� � g0�:g k � k�j � ^ k ^%` ~ g � ^ m]\�^ k \�^%`b� �_j��%�_~ ^ ��k �7j-��k �lg � n£� � � ��� g�= � ^ j ` k ���_g � �l��g � h j ` ~ � k g j-�m]g k \ `,^7���l` ��k�j g k n k�j ��g � n7��� �_��k�j g � h+^7` m]\_^ k \_^7`�g k n k,j �_g � n���`,^ � g:n �7� n,no^ � � nog � � k ���_g � �l�¤ j�� � �_� �H��`o�-��n k ���:^]� �_��j ` � ^%`og � ��r } \_^7n,^��l`,^ � ` �_� gH�l��� � g0�:g k g:^7n k \�� k �l�0� j m �  #"($(%('*) + ,- #%k�j g � ^ ��k g0h���n��l�0g:^ ��k � �_���_� g<= � ^¦�lno�<^ �7k n j h ��j��7�_~ ^ ��k n k�j�� n,^¦g �v�_� g:� � g � ��g k n!n �_~�~ �l`og:^%nj h �_j��%�_~ ^ ��k n7�_m]\_g � \  m]g0�:�J^7�H� �Zj `,� k ^ jl� g ��k \_^yh j �0� j m]g � � � \��l� k ^%`%r



� {

� � �������
	 �

�� � ��� ��� ��� � �  � �� ��� 	�� ��� ��� �

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

" 	 �$# � �� !

 � k&% g:n �'% �l� k&(*) � ]n %_j m %_j m k+%,(��_j��7�_~-(%��k � ��� �%j-~ � j n,g k+(�k�j �_g ��k&)&(.( n �,( ¤ ( � j � (%� g �
0 % �l� k+(*) n ��� �_� q�� )&(�� n (%� k�j-( ���_�0g � g k �i��n � �_� j/)ok�k+%,(�k m j�� �ln,g � g � h j0)o~ � k g j-� n (*( ¡�g � �~�j��,( n j h �,)oj m]nog � ��� �_� n ( � ),�'% g � �_���ln�� (*) � k+) � k+( �l��qESV� j0),~ � � n (.)�~�j��,( � Y r � � � � �Ug ��k&(*) h"� �*( n�n � �_� j/)ok j-�,(�j h k&%,( n (�k m j�~�j��1( n j0) n � ��� j0))k��Zjlk&% g � n ( ��� ) � k+( h j0)o~ n7r � ��km]g k&%_j-��k ¡ ��j m]g � � H �OD
JQN D
J�m % g �'% g ��k+(.) � �Wk g j-� k ��� ( � � g � h j0),~ � k g j-� n (*( ¡ (.)�~ ����m�� ��kj0)¦�,(.(%� �wg k¦~ ��¡ ( n�n (7� n (�k�j � )oj ¤�g �,( h"� � g0�:g k g ( n�h j0)¦�Zjlk&% m]g k+% g � � ��� g<@ (7� g ��k+(*) h"� �*( r} % g:n �_� g9@ (%� h ) � ~-( m j0) ¡�g:n k+%1( � ) g ~ � ) � �%jl��k&) g �_��k g j-� � g0n �%� n,n (7� g � k&% g:n �'% �l� 2k+(.) r } % g:n �'% �l� k&(*)2( ��� ~ g �,( n %_j m k+%1( � )3( 2�� ),j��*( non,g � � k ��n,¡�n �,( n �*) g �4(%� g � k&%,(5( � ) �0g (*)�'% �l� k+(*) n �7j-~6(�k,j � (7k&%,(*)vk,j � )oj����_�*( k+%,( �  #"($(%('*) + ,- #% n �_~�~ � ) � g � k&%,( @ � �l� j-� 2�:g �,( � % �ln (�j h � )oj��.( n,nog � ��r �  #"($(%('*) + ,- #% % �ln �7(.(%� �,( n,g0� �,(%� no� (7� g9@ � �l�0�0� k,j � ),j��_�_�.(n ��~�~ � ) g ( n j h � g0� (*)&(7��k � (7� � k&% n%�£n �_�'% k&% � k�k+%,(6)&( n � � k n � � � �4(�� g0n,�_�:��� (%� j-� ¤�� ) g j-� n�%jl~ � ��k g � �¥���H� k h j0),~ n � �:� ) � ( n �*)3(*(%� m j0) ¡�n k � k g jl� n���n�m ( �0����n�n ~ �l�0� n �.)&(.(%� � (*) n j-� ���� g0�-g k �l�_�lnon,g0n k � ��k n%r } % g:n g:n �yh �,)ok&%,(*) � � �l� k � k g jl�vj h �! #"�$&%('*)�+�,- .% k�j � )oj ¤�g �,( n � �_� j0))k



���

h j0)¦� gi� (.)&(7��k�� n (*)]~�j��,( �:n7r
 � � ����k n %1( �:�	� k+%1(�j-� �0g �,( g ��k+( � ) � k g jl���%jl~ � j-�,(7��k � g:n �%� non (%� g ��k+% g0n �'% ��� k+(.) �%j-� 2n,g0n k n j h k+%1)&(*( n k+( �_n%r �!g ) n k � k&%,(�� n (*) BMn = �,(.) � g0n ~ �l�_� (%� k,j�k+%,(�� � j n ( n k¦~ � k��'% g � � k,j �_g �g � ( � �'% �_j��%�_~-(%��k�k�j �_g �yk+)&(.( � �_� �7j-~ � j nog k+(�k&)&(.( r � ( � k � � g0� (*)3(%�_�.( n � �_� nog ~ g:�:� ) g k g ( n� )3( g �,(%��k g<@ (7��j-� ��� (.) 2 k�j �_g �¦� �lnog:n g �vk+%1(���j��7�_~6(7��k n%r��£g � �l�0�0�l� ( � �'%�j h k+%,(¦k&%,)&(.( �7j-~ 2� j-�,(%��k n j h��  #"($(%('*)�+�,- #% BMn g ��k+(*) h"� �*( � � Y k+%1(�� ��¤�g:��� k g j-��� � ) � 7 Y ��no� �_j �_n,g0n � �ln (7��j-�n (7��k+(%���*( ( � k+) � �7k n¦� �_� k&%,( � Y � (7�,(*) � k+(7� S �_jlk ( � k+) � �7k&(%� Y g �_� g � � k g0¤ ( � )oj-� � n �_~�~ � ) g ( n

� � n ( n k+%,( n ( = �,(.) � k�j ��g � n k�j��%j-~ � ��k&( g k n )&( �:� k g j-��k�j�jlk+%,(.) k,j �_g � n g �¥k&%,(�k,j �_g ��k&)&(*( n� �_� � ),j��_�_�*( n k+%,(y�7j-~ � j-�,(7��k n �_~�~ � ) � j-��k � ��k r; ( �����H�lg � k+%,( n k+( ��n � n (7��� � ( � �'% j hk+%1(�k&%,)&(.( �7j-~ � j-�,(7��k n�� �_��� g:n �%� non %_j m k&%,( �vm j0) ¡ k,j h � �9@��:� k+%,(�� gi� (.)&(%��k��,(*(7� n j h k+%1(�,)oj m]n (*) � �_� n ( � ),�'%,(.) r
� ��� � � � ����� ������ � � � �
	 ��� � ��� ���� � � � � � ���

 � ��� ),j��_�_�7k g j-� g � h j0)o~ � k g j-�2)&(Wk+) g ( ¤��l�_n)��n k+(7~ � k g ~-( ( � � g (%�_� ��g:n j hZ� )3( � k g ~ � j0))k � �_�.( �n (7�%j-��� j-� �0� k,j � )&(7� g:nog j-� � �_� )&(%� �l�:�	r  h�= �,(*) g ( n�� )3(v�_jlk � � nom (*)&(7� g � � k g ~-( �i� ~ � � 2�,(.) � � n (*) n�m]g0�:� �4(%�7j-~6( h )o� n k&) � k&(%� � �_� � g0n,n,� k g0n @ (7� m]g k&% k&%,( no��n k&(%~ r�3�n�n �_�'% � g k g0ng ~ � j0)ok � ��k�k�j � )3(%�%jl~ � ��k+( �ln ~ � � � j h k+%,( � )oj��.( n,n ( n �,(*(7�,(%� k�j � � n)m (.) = �,(.) g ( n�� �_�n k,j0)&(yk&%,( g )�)&( n � � k n¦h j0) = � g � ¡ � n ( r
� j �0� j m]g � � k+% g:ny�lnon �_~ � k g j-� � �  #"($(%('*)�+�,- #% BMn �_j��%��~6(7��k � �_� �%j-~ � j n,g k+(�k,j �_g �k+)3(*(¦k+) � � n)h j0),~ � k g j-� �l�0� j0) g k+%_~ n � )&(¦�%j��,(7� � ���6( � (7�%��k&(%� n ( ��� ) � k&( �0��h ),j-~ k+%,(]�*) g k g � ���*�k g ~6( 2�n (%� nog k gi¤ (¥j-� �0g �,( � j/)ok g j-� n j h k+%1( no��n k&(%~ r �!g0� �,)&( s�r � g:�0� � n k+) � k+( n k&% g:n � g0¤�g:nog j-�j h��H� �<j0) r  � � � g:�-g k �l�]�0g �,) � ) � (%~ �_� j ��g � � �  #"($(%('*) + ,- #% �ln j-�1( j h�g k n�g ��k+(.) h"� �.( n7�

( � �'%��_j��%�_~-(%��k m jl� � �6% ��¤ ( ��� )3(%�%jl~ � ��k+(%���_j��%�_~-(%��k k�j �_g �¦k+)&(.( n k�j0)3(%� �l� j-� �-n,g �,( g k n¤ (7�7k,j0) n,�_� �*( )3( � )3( n (%��k � k g j-� r 5�j��%�_~-(%��k n�m jl� � � �4(�� � k+( � j0) g�� (7� � � k+%,( g )�k&( � k�k ��� (
S	��n �,( @ �1(%� g � 0 % ��� k+(.) q Y �Jn �_�'% k+% � k ( � �'% �_j��%�_~-(%��k m j-� � � �7( �lnon,g0� �,(%� k,j ( ��� �7k �0�j-�,( k+( � k�k ��� ( r�3 �7j-~ � j nog k+(�k�j ��g � k&)&(.( m jl� � ���4(��%jl~ �_g0� (7� h j0) ( � �'%�k+( � k�k ��� ( � ( g k+%,(.)� ��k,j-~ � k g � �l�0�0��h )oj-~ � )&( � )&( n (7��k � k gi¤ ( n (7k�j h �_j��7�_~-(%��k n �4( � j-� �-g � � k�j g k n k&( � k�k ��� ( � j/)



� �

n (7~ g42� ��k�j-~ � k g � �l�0�0�l��g � ¤ j �i¤�g � �vg ��k&(*) � �7k g j-� m]g k&% %���~ � � (7� g k,j0) n7r

 (Chapter 4)( Chapter 3)

focuser realizer

Document 
Topic Tree
Computer

Composite
Topic Tree
Computer

Offline processing Online processing

Document Topic
      Trees

Composite
Topic Tree

User Query

XML

XML input

HTML input

Centrifuser 
Summary

Converter
Similarity
Difference
Computer

Realization
Component

XML/HTML

�!g:� �1)&( s�r �-¢ �  #"($(%('*) + ,- #% B'n j ¤ (*) �l�:��� )o�'% g k&(%�Wk��,)3( r
3 n]� � n (.)�(%��k+(.) n k+% g:n�n �*(%� � ) g j m]g k+% �?= �,(.) �l� k+%,( n k � ��� � ),� �U�h ) � ~-( m j0) ¡ � n ( nk+%1( = �1(*) � �ln]� �_j��%�_~-(%��k ¤ (%�Wk�j0) � ��� )&(7k&) g ( ¤ ( n k+%,(�k,j � � �_j��%�_~-(%��k n ~�j n k nog ~ g:�H� ) k,jk+%1( = �,(*) �v�ln g k nb� � nom (*) n%r � %,(7� ),j-��k&(%��k,j�k+%,( �! #"�$&%('*)�+�,- .% � n (*) g ��k+(*) h"� �*( � k+%1( @ ) n kj-� �0g �,(��%jl~ � j-�,(7��k � k&%,( nog ~ g:�H� ) g k � � g0� (*)3(%�_�.(�~�j��_� � ( ��¡ �_j m � �ln���� ��� ����� � )&(7k&) g ( ¤ ( nk+%1(��7j0)&)3( no� j-��� g � � �_j��%��~6(7��k]k,j �_g ��k&)&(.( n%r
��� ���� ��� @ ) n k��'%,(7� ¡�n�m %1(7k+%1(*) ���:� �_j��%�_~-(%��k n �7( � j-� � k,j�k+%1( n�� ~6(�k+( � k�k ��� ( r

�  #"($(%('*) + ,- #% B'n �%�1)&)&(7��k � )o�'% g k&(%�7k,�,)&(�j-� �0�¥���:� j m]n]n ��~�~ � ) g<��� k g j-� j h �_j��7�_~-(%��k n �7( 2� jl� �-g � � k�j�k+%,( n,� ~6(�k+( � kyk ��� ( r6 h k+%,(v��j��7�_~6(7��k n �4( � j-� � � gi� (.)&(7��k�k+( � kyk ��� ( n%� k&%,( ��_j �_jlk @ kyk+%,( g � � ��k � )3(*)3( = � g:nog k&( n j h k+%,( no��n k+(%~ � �_� � )&( @�� k+(.)&(%� j-��k � kyk+% g0nyn k �l� ( r
 h k&%,(��_j��%�_~-(%��k]k�j ��g ��k+)3(*( n ���:� �7j0)&)3( n,� j-�_� k�j �vn,g � �-� (�k&( � k]k ��� ( � k&%,(��%j0)3)&( n,� j-�_� g � ��%jl~ � j n,g k+(�k�j ��g ��k+)&(.( g0n��l�0n j )&(7k&) g ( ¤ (7� � �_� �%j-~ ��� ) g:n jl� � )oj��.( n,nog � � �7( �-g � n�m]g k&% k+%1(� )oj��.( n,n j hT= �,(*) � ~ �l���_g � ��r
� �	� 
 ��� ���  ������� ���

� g0¤ (7� �_j��%��~6(7��k � �_� �%j-~ � j n,g k+(�k�j �_g �vk+)3(*( n%� �! ."($(%('*) +�,  #% �:g � ¡�n k&%,(�� n (*) BMn = �1(*) �k�j k&%,(�~�j n k n,g ~ g:�:� )¦k�j ��g � g � ( � �'% �_j��%��~6(7��kyk,j �_g ��k+)3(*( � ��� k�j k+%1(v�%j-~ � j n,g k&(�k,j �_g �



� �

k+)3(*( r } % g0n�g:n �_j-�1(�� n,g � � k&%,( n�� ~-( n,g ~ g:�:� ) g k � �%j-~ � ��k � k g j-� h �_�_�Wk g j-� ��n � n (%� g � k+%1(�%jl� n k&),�_�Wk g jl��j h k+%,(��%j-~ � j n,g k&( k�j ��g � k+)&(.( � � g:n �%� non (%� ( � ) �:g (.) g � � (%�Wk g jl� q_r[��r � r � j m ( ¤ (*) ��ln k+%1( g � g k gH�l� � n (.) = �,(.) �zg:n�� n,g ~ �_� ( n k&) g � �_� k&%,( ~6(Wk+) g ��� � ���_jlk�� �l�_g k �l�0g�� ( j-� k+)&(.(n k&),�_�Wk��,)3( nog ~ g:�:� ) g k �z� �_� )&( ¤ (*))k n k�j n,g ~ ��� ( m j0),� j ¤ (.) �H��� m]g k+% k+%,( k,j �_g � BMn %1( � �,(.)n k&) g � � j0) m]g k&% n,�l�:g (%��k �_j-��� � %1) �ln ( n �%j-��k �lg �,(7� m]g k+% g � � k,j �_g � B'n �<j�� �-r;0 �,)&)3(%��k �i�-� � n (.)
= �,(*) g ( nv� )&(�~ ���_� (7� k�j�k+%,(��7( n k nog � �-� (�k,j �_g ���_j��,( � � �_� �ln�n �_�'% � h ��k��,)3( m j0) ¡ k+% � k
( � k&(%�_� n k&%,( h ) � ~6( m j0) ¡ k�j �l�0� j m h ) � �7k g j-� ���*�w� ),jl� � � g0�:g:n k g � = �,(.) � k�j �_g � �lnon,g0� �_~-(%��k g0n�,(.(%�,(7��k�j % � �_� � (�~�j0)&(y�7j-~ �_� ( �E= �,(*) g ( n%r

� = � g0�_� (7� m]g k&%�k&%,( n (�k+%,)3(*( �_g (7�*( n j h g � h j0)o~ � k g j-� � �_j��%�_~-(%��k�k,j �_g ��k&)&(.( n h j/)
( � �'% �_j��%��~6(7��k g � k+%,(�)3( n � � k n (7k ��� �%j-~ � j n,g k+( k,j �_g ��k+)&(.( h j0)�k&%,( k+( � k k ��� ( ��� �_�k+%1( = �,(.) � ~ �l��� (7�¥k,j ��n,� (%� g9@ ��k,j �_g ����j��,( g � k+%1(��_j��%��~6(7��k � �_���%j-~ � j n,g k&(�k+)3(*( n �
��� � ������ g:n�� j g0n (7� k,j � )oj����_�*(�k+%,( n �_~�~ � ) � �7j-~ � j-�1(%��k n7r } %,(��7j-~ � j-�1(%��k n k+%,(7~ 2n ( �0¤ ( n�� )&(��,( ¤�g:n (%��k,j ( �����:g � g k �0��n � �_� j0)ok � k&) � k&( �l��q�S+h j0)o~ � � n (*) ~�j��,( � Y � �_� n � �_� j0))kk+%1(�k m j�~ �lg � g � h j0),~ � k g j-� n (.( ¡�g � ��n k+) � k+( �-g ( n j h �,)oj m]n,g � ��� �_� n ( � )o�'% g � ��r  �_j m ( � 2� ~ g �,( %_j m ��� �������� % � �_� � ( n ( � �'% j h k+%,( n (�k m j�� n (.)¦k ��� ( n�g ��k,�,),� � � ��@ ) n k��%j ¤ (*) g � �
%_j m �! #"�$&%('*)�+�,- .% n � �_� j/)ok n �,)oj m]nog � ���w� �_��k+%,(7� n ( � )o�'% g � �_r
� ��� � ����� � � � � ��� ���� � � ����� � ���
	 ��� 
 � � ���������

��� ��� � ����� �	� �
���	� � �
� � �  � ��� � ��� ��� �

� )oj m]nog � �yg0nb� ~-(7k+%�j��_j � j �l��h j0) ( ���_� j0) g � �y� � g � h j0),~ � k g j-� n,��� �.( r	 k � � �v�4(¦��k g0�:g�� (%��� �� � g � h j0)o~ � k g j-� n (.( ¡ (*)�( ��� ~ g � g � ��� �,( m � )3( � j/)!�_j-~ �lg ��j0) �lnb� ~-(7k&%_j���j h � ��¤�g:��� k g j-�k�j @ �_� )&( �:� k+(7� k�j ��g � n�� �_� ( ���_� j0)&( k � � � (%��k g:�l�J� )3( �ln7r � ),j m]nog � ���-gi¤ ( n k+%,( g � h j0),~ � k g j-�n (.( ¡ (*)�( �����:g � g k@j � k g j-� n j-� m % � k£k�j���j��,( � k S ( rM�_ri� � �:g � ¡ j-� � % ��� (*) �0g � ¡ j/) � j�j ¡�� k!�Zj�j ¡�nj-� k+%,( n,� ~6( n %,( �ih Y � ) � k+%1(*)yk+% � � ���H� �.(�k&%,( )&( n,� j-� n,g � g:�0g k � j h k&%,( g � h j/),~ � k g j-� n (.( ¡ (*)k�j ( ��� )3( non % g:n g � h j0),~ � k g j-���1(*(%��k�j�k+%,( no��n k&(%~ r;3�n n �_�'% ��g k �_�:� �*( n � ( non �7j � � g k gi¤ ( � j � �j-� k+%,(�� n (*) S � � ),�'% g j-� g � g*� ��� � 7 Y � ��� g0n�� � g �,( �l� ~6(Wk+%_j��_j � j �l��h j0)¦� ��¤�g:��� k g � � % g:� % �0�



���#�

h )&( = �,(%��k+(7� ),jl��k+( n j h!g � h j0),~ � k g j-� n (*( ¡�g � �_r
� � �:g0¡ (�k&%,( n k � �_� � )o��) � � ¡ (%� �:g:n k � k+%,( ��� ��� ����� ~�j��_� � (�j h �! ."($(%('*) +�,  #% � � 2k gi¤ ( �0��n � ��� j0))k n k+%,(��1),j m]n,g � � ~�j��1( �*� � ���-g0¤�g � � k&%,(�� n (*) � �%�*( n,n k,j�k m jv� g0� (*)3(%��k��7j-~ 2� j-�,(%��k n k&% � k]� gi¤�g �,( % g0n �,(*(7� n j h!g ��k,jvk m j � )&( �ln ¢

� } %,(�� ��¤�g:�-� k g j-��� � ) )&( � )&( n (7��k n k&%,(��%j0)oj �:�:� ) � k�j � )&( h (*)3(%�_�.( �:g �,) � ) gH� � BMn �%j�j � (*) 2� k g0¤ ( )&( no� jl� n ( n%�<�ln � g:n �%� non (%� ( � ) �:g (*) g � � (%�7k g j-� 7�r � r
� } %,( n)� �_j �_nog:n��-gi¤ ( n�� � j ¤ (.) ¤�g ( m j h k&%,( = �,(*) � k,j �_g � ��� )3( n (%��k g � ��� (%�1(*) ���*� % g:� % 2� ( ¤ ( ��g � h j0),~ � k g j-� � �<jl��k�k+%1( k�j �_g � h ),jl~ g � h j0),~ � k g j-� �%� �0� (7� � �*)oj n,n k&%,( )&( n � � kn (7k r
� jlk+%¥�%j-~ � j-�,(%��k n � )&( n %_j m ���7( � j m§g � �!g:� �1)&( s�r 7�r

that cannot be controlled by drugs and lifestyle changes may require surgery.  Angina attacks usually
last for only a few minutes, and most can be relieved by rest.  Most often, the discomfort occurs after
strenuous physical activity or an emotional upset.  A doctor diagnoses angina largely by a person’s
description of the symptoms.  The underlying cause of angina requires careful medical treatment to 
prevent a heart attack.  Not everyone with ischemia experiences angina.  If you experience angina,
try to stop the activity that precipitated the attack.

Synopsis:  Treatment is designed to prevent or reduce ischemia and minimize symptoms.  Angina

Get more detailed information on the sections: 
]

[ variant angina: | what is the treatment? |
treatment signs and symptoms | what are the symptoms |diagnosis |

AnginaYou are at:

Overview summary of Angina
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The topics include "definition" and "what are the risks?"

More information on additional topics which are not

(The American Medical Assocation family medical 

Physicians and Surgeons complete home medical guide).

included in the extract is available in these files

The Merck manual of medical information contains
extensive information on the topic.

guide and The Columbia University College of

We found 4 documents on Angina:

Summary of the Disease: Angina

Get information on: [ variant angina | treatment? | diag ... ]
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Treatment is designed to prevent or reduce ischemia andExtract:
minimize symptoms.  Angina that cannot be controlled by drugs ...
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Highlighted differences between the documents:

This file (5 minute emergency medicine consult) is 
close in content to the extract, and contains more material 
than average

� � � �,)&( � ( ��¢ } %,(  � ~ �_� ( ,�_~�~ � ) � � ) �-~ � � � �,)3( � ( � � %�� � % � � � %����:� � �&%,( � (%�1(*) � �+(%� �:� 2�"�0� � ��� ¤ ( ,�_~�~ � ) � �:� �+%,(�� �#� � �-~ % �l� �b� � �&( � �/)�� � (�������7�_~6(7��� y� � �&%,(�� )��"� � (.)&(7�_�*( �0�
� � � �:�y�"�! �&)��:����� �!�-� (

� � � �,)3( � ( � 3%"���� �&%,( )&(�o� � ���:� � � � �"��+(.)&(%� �"���%�_~-(%��� ,�_~�~ � )�� (� ���0)o~6(7��� �



� � 7

�  #"($(%('*) + ,- #% ( } %,( � � )3(  �:~ � �:� ) ��� � )3( ¤ ���l�"����0) ¡ �:� �"���7�_~-(%����� � �"��+(.)��:� � ���/) �U
S*� ��� ( �:� ($� �l�)(i� ��� � ��� � (%�����/),� ('� �l� (0� ��� � � ���J� ~ � ) � �_��� � � ���-��� � ��� � � � 0 %,(%� � �_�,5�� 2~ � �� �17 �#��� Y � �_�����"� � (.)v�*)o�_��� �l�:�i� �:� �&% � � �+%,( �z� )&( ���0)o~6(7�z����:� � � � ���,) �l�¦�H� � � � �l� (� (7�,(*) � � �!�-� �&(%�'%_��� = �,( S � ( ( (i� �&%,( ��� )3(����#� ���/),~-(%� ����:� � ( � �&) � �'�+(%� �+( � � � )��-~ �&%,(������ 2�_~-(%���  Y � �_� �&% � ���+%1(�� ) ���0)o~ � ��¡ (� �:��� � � �7���-��� � %"��� �&%,( = �,(.) � � � � �:� )3( �H� �+(��� � �+%1(
�:���"� ¤ �:��� �l� �����7�_~6(7���  ( } %��� � �+%,(�� � �" �&(*)y�,($,�.)�� � � ���l�" � )&( o�_~�~ � ) � (� �+% � � �0�,(%�����!� �
� % � � � � � �:�� � )3(��_��� = �,(���� �&%,(�� � �"��+(.)� � �_� � � �:��� �-���  �l� � (7� ��~-($� � � � � � �'% � ) � �$�&(*) 2
���� �0�� � � �-�����*(.) � � �:� �����7�_~6(7���  ( � � �+%"�0� �+%1( ���-���&( � � �#���:���"�:� � � � ¤ (�~�� � ���:�"���%�_~-(%���
,��~�~ � )�� ��� �����-� � �!� �!��:~ � �0)�� � ��� ����&%"��� �&%,( �"� � (*)3(%�_�.(�@�7('� � (.(%� �&%,( �"���7�_~-(%���  SKU � � (
3 Y � �_� �&%,(�� ) )3( �H� � ���l�"&%"� � ��� �+%1( = �,(*) � SVU � � ( � Y ( � �1( � ��� � � ��� �� �! ��� � �:� � �!� ��"���%�_~-(%���� � �%���/),�"�0� � � � �+%,($� ) � � � �:�$ B � ��� �0� �l� �!� ��� �_� )&( � ( ¤�� �_�.( � � �+%,( = �,(.) � (} %��" � �&%,( �&( � � ���/) �&%,( 3( � )o�'%,(*) B ��"� � (*)3(%�_�.(� �! �.)&( � �+(7� � ) �:~ � )�� �0� �"��0� � ��� � �:�
�:�����0),~ � � �!�-� � ) �-~ �+%,(v�"���%��~6(7� � ��� � �0� �+)3(*(� ( } %,(v�"�! �&)��:����� �!�-� �#� �+%1( ��� � �0�� ��� �+%"�0�
( � �'% �"���%�_~-(%��� ���:� ���� �" � ��� � �+( � �0) � � ( ( � �'% �:� � ~6( � �"�0� � �+� � � ��� ���0)��&%,( 3( � )o�'%,(*) ���� �0� � �#�:��� � %"�0�'%��"���%�_~-(%���¦~ ��� �4(��"3($�+� � ��� )&('�+) � ( ¤ ( (�� �-~-(������7�_~6(7���  ��� �0� �4(�~ �0)&(
)&( � ( ¤l� � �����0)  � (7��� @ ��&( � ),�'%1(� � �_� � (�  )&( � ( ¤l� � � ���0)����+%,(.)� ( � �0) ( ��� ~ �_� ( �_� �����7�_~6(7���
�+% � �  � (7��� �l� � � (� �:� �+)3( � �,~6(7� ������ �:� �4( �"3($�+� � ���0) �+%,( ��� � � (%��� � ��� ¡ �0� � ���0) �+%,( ��:�1(
( � (%�'�  �#���*(.) � � �:� �,)o� �  � �_����~ ��� �7(��"3( � (�� ���0) � �"�#�&%,(*) � (*) ��-� � %"�&����_�",�1)&( �#�
� %,('�+%,(.) 3%,( % �  � � � �0� ����� �_� �! �:���+(.)&($ �+(7� �0� � ���  ������� �l� ��� &(��&%,(��"��3( � 3( (} %��� � ��� (��#� = �,(.) � �0� �&(*) � �$�����-��� � ���7(¦~ ���,( � (%��� � ( �_� ~��0�"�:� � �+%,( = �,(.) � �����,($
�:��)&( �H� �����-�&� � �+%,(��0�_�"� ¤ �0�_� �l� �����7�_~6(7��� � � � �:� �+)3(*(� (  � ( � �'% �"���%�_~-(%��� � �+%,( = �1(*) ��"���,(��1( @ �,($��+%,)3(*(2)&( � ���-�" � 3%"���]��( � ) � � (*) �:� � � � �,)3( � ( ��¢��"���1(� �&% � � � )&( )&( � ( ¤�� ��� ���
�+%1( = �,(.) �l� �-�,(� �&% � � � )3(�� � � J�
 IVD
JQP:HCI�FW�_� �_� �-�,($��&% � � � )3( JMD
D F�G�F�L H 
 I � � �+%,( = �,(.) �l�<� �"3(%� �0� �&%,(��$�-�"��+),���$� �!�-� �&%,(��,)�����&(.) B � � �"� � ��! ( � � �'% �0�_�"� ¤ �0�_� �l� �����7�_~6(7��� B  ) � � �!�
�#� ��� � �0�� �:���&%,(�3( �+%1)&(*( )&( � ���-�� %,( �:�  �+%1(  � ��+(%~ � �3(�  �+%,( �"���%�_~-(%��� B  �0~ � �0)�� � �_�.( (
 � �+%1( ( � ) � � (*) ( ��� ~ �_� ( �J� �"���%��~6(7� ��~�� �� �i� �-� �+)3( � �,~6(7� �� ���-� � � ���-�" ����y~��# � �i� �#�
)&( � ( ¤l� � � � � � �:�$ �����&%,(��+)&( � ��~-(%��� = �,(*) � ���������-� � ���$�-�" �� ��~ �  � �0� ����� )3)&( � ( ¤�� ����� � � �:�$



� � �

� � �&%,(��"� �l� �"� ��! = �,(*) � (
� �-~6(��"���%�_~-(%���  ��� �:����� ����7(�~��0)3( �0���+(*)3(��� �:� � �+% � � �#�+%1(*)� � �%�$�0),���:� � ��� �+%1(

� ��� ( �#� )3( � ( ¤�� ��� �:�����/),~ � � �!�-� �&%,( � � �  &(�  ( � �0) ( ��� ~ �_� ( � � � � V�)�� � �"� ��! � �! � ) � )3(
� � � �:� ��� @ �_���0� � � � � � �0� � �"���%�_~-(%��� � � �b~ ��� �4( ���0) �&% � %�� � ( ��� )3( � �0) ����� �+%,(�&( � ),�'%1(*)
�:� � � &( �&%,( � � )&( � � � ¡ �:� �  � (%�$� @ � �l�:�i� ���0) �&%"�� % � ),� 2 � � 2Q@ �_� �:�����0),~ � � �!�-� ( } � ~ ���,( �
�+%��� �  � (7�$� �:� �  #"($(%('*) + ,- #%!� � ��� �:� �l� � � ��¤��l� �,(� � ) �-~ �&%,( �+( � � � ��� ( B  ���l~ � � �� �+( ��� � �:�
�+)3(*( � )&(������ � � � (7� S )&(%� �l�:� �+% � � �l�0� �����+%,(������7�_~6(7��� ��4( � �-� � ��� �+%,(  � ~-( �+( � ��� ��� ( �0�
�  #"($(%('*) + ,- #% Y ( } %1( )&( � ( ¤�� ��� ��� � �:�$ �:� ( � �'% �"���%�_~-(%��� � � � �:� �&)&(.( � )&( ( � �'% ~ ���_� (7�
� � � ���-~ � � �� �+(b�"���,( � �!� � � � �:� � ( ( } %,( � ��� �:� ��� �!� � ,�$�0)&( ����0�,%,(.)��!�&(%� � )��l~ �+%,( �$�-~ � �  �!�+(
� � � �:� � �/) �!���"� ~ �l��� �:� � � �  � � � �:� � ( � �!� �!v���-����:�1(*)&(7� ���"� = �,( S � � ��� �0� �l� �!� � Y ( � �0)���l� ¤ (%�"� (%�_�.( � �&%,(  � ��+(7~ % �  � �&%,)&($&%"� � ��� �<� � � ¤ ( � %"�0�'% � )3( � ( ¤�� ��� � � � �:���� I����OJQP:HCG� �_���4( � ��� � %��:�'% �!� ����$�-�" �:�,(.)&(%� ���v�7( D HCD�F'( } %��" �w� �"���7�_~-(%��� �+% � ��% � �~ � � � ) � )3(
� � � �:�$ � ,�_�'% �  � V�)�� � ��� ��! �_� � � ���4( )&( � �0)��+(%� � � �+%1( 3( � )o�'%,(*) �  �*)�� �+(.)�� � ���0)�)3($�&)�� ( ¤��l�)(

� �V���V� ) ��� �$� � � � ��#$��% � � # ���
} � � ) �-� � �"���7�_~-(%���  �l� �-� � ���:~-(%�" ���-�" �&% � � �+� �<@_�:�;U � � ($ 3 � �_� ��� �  #"($(%('*) + ,- #%�"3(� �:�����0),~ � � �!�-� � � �-��� ( � �'%��"���%��~6(7� � B �� � � �0�� ( � � �'%��"���7�_~-(%��� B  ) � � �����#����� � �:�$ �0�
�+%1(�&( �+%1)&(*( )3( � �!�-�" S )3( � ( ¤�� ��� � �0� �&)��0� � �&( ��� ��� � )&)3( � ( ¤�� ��� Y �+%��"]�,( @ �,($ �!���)&( �H� �����-�"3%"� �
� � �+%1( = �,(.) � ¢ � �"���%��~6(7� � ���!�&%�~ � �� �0� �:�����0)o~ � � ���l� �-���&)&( � ��~-(%��� � �-� � �-% ��¤ ( � %"� � %
) � � �����#����� � �:�$ �0���+%1( )&( � ( ¤l� � � )&( � ���-� � � ���+%,(.)�� � � �:�$ �!� � � ¤ (%� � �+)&( � ��~-(%��� = �1(*) � � �_���
�+%1(� � ~-( �"���%��~6(7� � � � ¤ (%� �,= �,(*) � �-�  � ~ � ���-~  ���-� � � % �/¤ ( � ~��_�'% � � � (*) ) � ����� (
0�� �&( � �0) � � �:� � �����7�_~6(7���  � � �+%,(�) � � �!� �#���+%,($&( �+%1)&(*( )3( � �!�-�" �&%��� �+� �<@��0�  U � � ( �
S %�� � % � � � %����"� � (*)3(%�_�.(� )&( � ( ¤�� ��� � � �+%1( = �,(.) � Y (} � �+� �<@��0��U � � ( 3�� �l�,(��1(*(%�� ��� ¡ �"��� � %,('�+%,(.) �]��� )�� �:�7� �H� ) � � � �:� � �,( ¤ � � �+($�� )��-~
�+%1(��"�0)o~ � �/)��"�#� ($ �0���+(*) � )&('���+%��� �  � %,($�&%,(*) �0) �"�#���&%,( ��� � �:���"�0),~ �l�0�0� ���%�7�,)� �0�
��0~�� �H� ) �"���%�_~-(%���� � ( ��� �'� �i� �+%1(��0�����0)o~ � �����-�5(%�_�$���,(7� �0� �+%,(����l~ � � �� �+( ��� � �0���+)&(.( B 



� � �

� ��� �:� �l� � � � o���0)3( S &(.( 0 % ��� �+(.) � Y ( 3  ( � �'% � � � �:� �0�&�&%,(��"���%�_~-(%��� � � � �:� �+)3(*($ �! � �
�:�� � � �_�*(���� � �"���1(��:���&%,(����l~ � � �� �+( � � � �0� �&)&(*( � ( � �'% ��� � �0��� � � �:�,%,(.)�� � �!����$�-~ � �  �!�+(�"���,( B  � ��� �:� �l� � � � ,�$�0)&( (
��� ��� ���
	 � #��$��%&�'�(� � � ��� 3 # 2 � �'�

} %,(��"����+) �:�_�������-� ��� �+%1(�&(����-�,) � � � �:��� ��� (� �,D HCD�FW�&I����OJQP:HCG �&JMD
D F�G�F�L H 
 I�� �_� J�
 IVD
JQP:HCI�F �� �:� � �!� � �&%,(��"���%�_~-(%��� �:��� � � �"���� �:���$���"���%�_~-(%����� � �&( � �/) � (� � �1( ¤ ( � � � �:� � �+%1(�� � �+( 2� �0) � ($ �& � �o�_~6(7�%�&% � � �&%,(�~�� �� �:~ � �/) � � � � � � � �:�� � )&( �+%�� &( �+% � � � )&(�~ �  � )&( �:� �+(7�
� ���+%,( = �,(.) � � � � �0� ( } %��� � �&%,(��"���%�_~-(%���y� � �+( � �0) � (� ���-����:�1(*) �&%,( ��� � �:���"����+) �:�_�������-�
�:� �,(�o�*(%���"�:� � �/),�,(.) �#� )3( � ( ¤�� �_�*(�� � �&%,( = �,(*) � ¢ @ )  � ) � )&( � �_� � ��� �0� �l� � � � �:�� � �+%1(%�
�:���&)��:� � �+( �-�,($ ��� ��� @ � �l�0�0� � )3)&( � ( ¤�� ����� � � �0�� (; ( ���_�H� �0� �+%1(�� � �&( � �/)�� ($��4( � � � � ��� � � ¤ (
 � (%�$� @ ���,($� � � �  �l� �+%,(��+%,)3(�3%"� � � &($� � ���1($�+(7�$���&%,(%~ �:� } � � � ( � ( � ( } %1( ( ��� ~ �_� ($ �0�
�+%1( � ����¦�7( � ��� � (*)�� � �0��� � ��� (%�,(.) �l�&= �,(.) � �#� � 3 � � �:� � �"(
�������
	�����
����� �

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

"#�$�%���%� ���
� ��&%' (*),+�-*.,/1032547618�9 �;: �5� ���
� ��&%'=<������
	������>�? :@� � :A�B� ?C��'�'@�D� � �D�!E
� �������< ��� � : �F�!G����$&%�!�

(*),+�-*.,/10H254 618�9 �%I � JE � �!� � �
� �D�%���%� ��� �K��� �
� � �

L � 	 � �D� : �� �D��M � (*),+�-*.,/10H254 618�9 �%I � JE � �!� � �
� �D�%���%� ��� �K��� �
� � �

L � ��D& �  � 	��%�D��� : &%FND� � �O� : �P� ���
� ��&%'=��� �
� � �

Q � ��� � &%' ��R ��< (*),+�-*.,/1032547618�9 L � ��D& �  �;� � 	S�K�%IT� : �K� ���
� ��&%'U��� ��� � �
V � ���
� ��&%' WX/%W�YZ2547618�9 L � ��D& �  � �$&1�$� � �I[�%�$	S&1� � � 
����� � -]\�(*W,-^.$/%(_YZ254`618�9 L � ��D& �  � �!� �������a� : &1� ��� �����b<����D& � '���<cI[�%�

� :@���ed ����� �
fg�D�D��'�� M &%�� -]WhWDY!0�Y!ij/%\
(k254`618�9 L � ��D& �  � 	�� � �D' �l� �I[�%�$	S&1� � � Z� ��� �D� <�� d ����� �

I]�J��� �
m ������ � � nTojp L � ��D& �  � &H	 � Gq�%I���� �
� �a� ��� � � >O�� � ���$� �r

���D��@< �

s�t�uwv ( � ( ��x 0 �Jywz"� � ����y"�{"&(|z ���~} t �+(|� �0) �[�*(�z���}|{w�6(|y�� ��[y�� ��z"�
}j{=�6(|y �����
�4(� (

	��S� 2�#���#������ �
� ��� 2 s %"�!�� �]ywz ����z"�
}j{w�-(jy��2% t  t � ���"�[}�z"�! �+) � u {�� ����y&�&% t �A� t �!}'%,($
�&%,(�z"�! �+) � u {�� ����y �#� � ���"�[}$ �[y �+%,(a}$�J�~� �  �!�+( � ���"�[} �&)&(.( ( s %"�� �� �]y��+(*),�,)&('�+(|z t 



� � �

� ���&,�
�~�-($�&)��]} )&( v*t �����Jy"3%"�[�� ( � Y � � �� �#���+%,(����
�"�]} t�v ���J�"�]}� �[y �&%,( }����~� �  2
� �+( ���J�"�[} �+)3(*( t )3( �,)&($&(|y � t  ���J�"�]}� �]y �+%,( z���}|{w�6(|y�� (.7 Y�� �  )3( v (�� t y�� � ���"�[}$
t )3( ���# � v � �Jy1(� �+% t � t )&( v �! �&(jz t  ���
�"�[} t�v �[y �&%,(H}��J� � �#��!�&(�� �J���[}��+)3(*( ( 3 y
(�� t �~� v ( ���J{ v z u ( t y t �0(.) t �0(Hz"�
}j{=�6(|y � t�u �J{�� t yw� �]y t ���
	 F�D
JQP:H 
���F CJQP:HCG
� ��� N P�JVHCIKJQN�
� ����� J� F I�N�� 
��CJ�
OH#(

W���� #.% ��2�� ���'��� ���.� 2 � ���Jy v � �+%1( @ )� � )3( = {"� )3(j�-(jy����#� �+%,(��,) �#� �#���
�"�]} t�v z���}|{w�6(|y��
���
�4(��!��6('�����+%,(|y �&%,(�z"��}|{w�-(jy�� % t  �������[} t�v }��Jy��+(|y�� u {�� t�v ��H}���y � t �[y�����+%,(.)
���J�"�[}$ ( s %,(bz"�
}j{w�-(jy����+%@{" }$���/(*)  ���0)3( ���J�"�]}���&% t y {�h{ t�v � t ywz
�! {",{ t�v]v �
v �Jyw�0(.) �+% t y �#�&%,(*) z���}|{w�6(|y��  ( 3 y (�� t �~� v ( �#� t }��J� �,)&(.%,(jy�����/(cz���}|{w�6(|y��
}$�J{ v z u ( t }'% t ���+(.) ��� t �-(jz"�]} t�v �&(�� � �Jy t yw� �]y t (

����� � �'�$� ���*���$�'! 2�� y �+%,( �#�+%1(*) % t ywz�� �!� ��y v � �&%,( 3(j}���ywz )&( = {"� )3(j�-(jy�� �#� �+%,(~�,)�� 2
���#���
�"�[} t�v z���}|{w�6(|y�� ���
�7( ��l�-($� S �&% t ��� �  )&( v (�� t y�� � �J�"�]}� t )&(�� � �� v � ���
�"�]} t�v Y �
�&%,( z"�
}j{=�6(|y � �+)3( t �� �Jy v � t � �0) �����Jy%�#� �+%1( y"�0),� t�v5t ���J{=y � �#� ���
�"�]} t�v � ���"�[}$
)3( v (�� t y�� � � �+%,( = {,(.),� ( s %1(�&( z"�
}j{w�-(jy��� ,�7(|}�� t�v �]�*(��]y � �  ���
�"�]} t�v ���J�"�]}� (.3
,�7(|}�� t�v �[�.(jz (�� t �~� v (S���]�0%�� u ( t z,),{w� �+%,(.) t ���H�J{"�]z,(����0) t y=� �[y t (

���! �������*� � � 2 3 y t ���
�"�[} t�v z"��}|{w�-(jy�� S }'% t ) t }$�+(.)��]�*(jz u � � t y�� t %"�]�0% ) t )&( 2 ��� 2 ���
�"�]} t�v
���J�"�[} ) t � �!� Y }���y � t �[y���]y����0)h� t �����Jy �&% t � � t � )&( v[t �+( �&%,(Zz���}|{w�6(|y�� B  �&(�� �����
�4( ���
�#�&%,(*) �+(�� � ���
�7($ S �]y��+(*),z"��,}��]� v �]y t ),� Y � �/) � t � }$�Jy�� t �]y"��[y����0),� t � ����y%��y h�4(j}$� t�v
} t &($ ( � � �+%,( � ���"�[} � V�) �J�Jy"�  �� � �!�) t )3("� �&%,(jy t z"��}|{w�-(jy�� t�u ��{�� v � � ( (����4(j}$� t yw} �
�#� t yw�#�[y t � t � � (|y��  � ��{ v z u ( t y (�� t �~� v ( (

���A� � �@� 2 s %,($&(az"�
}j{=�6(|y �� t )3( �#� �&(jy uwt )&( v � }��Jy=y,(j}'�+(jz ��� �+% �&%,( = {,(.),� � �J�"�]} u {��
% t �/( ��{w}'%c{wywz,(.) v ���]yw� �]y����0),� t �����Jy t�u ��{�� t � t )�� �]}j{ v[t ) h{ u � t ) � �#� �&%,( = {,(.),� (
3 y (�� t � � v ( ��� �+%��� ���
�7( �� t � %�� v (Hz"�
}j{w�-(jy����Jy � s )3( t �h�6(|y ������ 3 y=� �[y t �
� %,(|y � 3 yw�#�[y t � �� �&%,( = {,(*)$�by"�
z,( t ywz � s )3( t �h�6(|y �� � )&(|� ����+(.)� t  t 	 �+% v (��0( v
���J�"�[} S 	 t � t �[y ����&%,( u ( t � z,(|���+%�� ) �J� �&%,( = {,(.),� y���z,( ���0) � %"�]}'%�� �J���[}�5{wywz,(.)
	 v (��0( v  t � t � t )3(A}$�Jy" �[z,(.) )3( v (�� t y�� Y (



� � �

������2�2��'�
� � � �(� 213 y � )&)3( v (�� t y�� z"�
}j{w�-(jy���}$�Jy�� t �]y" t %"�[�0% � )&)3( v (�� t y�� 2 � � 2 )&( v (�� t y�� S
�

) t )&(�� �������[} t�vMY ) t � �!� �#� � �J�"�]}� ( s %,( �+(�� �F}���y � t �[y� �[y����0),� t � ����y t�u �J{�� �&%,( h{ u 2
X (|}$���[y = {1(� �����Jy�� u {���y"��� �]y �&%,(Z� t ) ���[}j{ v*t ) t )3( t �#� �]y �&(*)3(� � (;3 z"��}|{w�-(jy�� t�u �J{��
t�v]v } t ),z"��� � t ,}j{ v[t )az"��3( t 3(� �+% t �~�-(jy�� �!�Jy" t yw� �]y t u )�� ( �w� � t � u ( }���y"��]z,(*)3(jz
� )&)&( v (�� t y � (

� ��� �'��� 2 �
� 2 s %,($&(Sz"�
}j{w�-(jy����z"��y"�#��z"�!h� v[t ���&(jywz,(|yw}�� (� � ��� t )hz t � t ) � �]}j{ v[t )�z��� 2
�&)�� u {�� �!�Jy �#� �[y����0),� t � ����y (

� �[yw}.( �+%,(l}*)�� �+(.)�� t ���0) �+%,($&( } t �+(|� �0)�� (� t )&( y��#�P��{��!{ t�v]v � (���} v {�����/("���&%,(�$����+(|�
t �w� v ���&%,( @ )� � t �=� v �]} t�uwv (�} t �&(j� �/),����� �&%,(����J�"�]} (
	 �0) (�� t � � v ( � �!� t � t ) � �]}j{ v[t )Pz"�
}j{ 2
�-(jy�� �!K}��J� �,)��!&(|z �#� �#��� ) t )&( ���J�"�[}$ t ywz � ��� � )3)&( v (�� t y�� � ���"�[}$ ���!� ���J{ v z )&(|� �/) �+(|z
t  t y t ���
�"�]} t�v ���J�"�[} (

� yw}.(2( t }'% z���}|{w�6(|y�� % t  u (*(|yq} t �+(|� �0) �[�*(|z�� �  #"($(%('*)�+�,- #% {�&(�Zy t �h{,) t�v v*t y 2
�J{ t �0(��0(|y,(*) t � �!�Jy �]y t )&( t�v �[� t � �!�JyA���
zw{ v ( S � � ��� ��� � � Y ���l�0(|y,(*) t �+( t &%"�/) �Oz1(�h}.)��]��� �!�Jy
�#� ( t }'%qz"��}|{w�-(jy��������4(A} t �&(j� �0)$���+% t �F}��Jy�� t �[y" t � v ( t  � �Jy1(Az���}|{w�6(|y�� ( 3 ����!�+% �+%1(
(�� �&) t }'�K� �0)�� �!�Jy��#� �+%1( h{w� � t ),� � �+%,( v (jyw���+% �#� �+%���Pz,($h}.)��[��� ����y��+(�� ���!P}��Jy��&)�� v]v (jz u �
�+%1(~{"3(*) ( s %,( �0(jy1(*) t �+(jzcz,(�,}*) �[�������Jy" � t )$� �[y }��Jy��&(jy�� t }j}��/)hz"�]yw� ��� �+%,( y@{w� u (*) �#�
z"�
}j{w�-(jy��� � v*t }*(jz �[y �&%,( } t �+(|� �0),� ( 3  �+%,(�y
{=� u (.)��#�;} t �+(|� �0)�� (� t )&( v �[� �!�&(jz S �&%,(*)3(
t )3(��Jy v � 3(��0(|y Y t y=z ��]yw}*(��Jy v � t  �[yw� v (az,(�,}*) �[�������Jy ��S�0(jy1(*) t �+(jz �7(.)�} t �+(|� �0),� S )&( 2
� t ),z v ($� �#���+%,(�y@{w� u (*) ���;z"��}|{w�-(jy��  u ( v �Jyw� �]yw� � � � � Y � � � �!Z� � � � uwv ( ��� }����~�,)3(�  t
= {,(*)$� )&($h{ v ��&($� �#��� t y@� z"�
}j{w�-(jy��  �Jy�� � t ��]yw� v ( h}*)3(*(|y (

s � z1(j}��]z,(-(�� t }$� v � � % t � �]y����0),� t �����Jy ���q�/(jy,(.) t �&(��]y&�&%,( �+(�� �h{ t�v z,(�,}*) �[�������Jy��
� }$�Jywzw{w}'�+(|z t ��!{wz=� �#� �[ywz"�]} t �����/(���y v �]y,(S�w{ uwv �[} t }j}.(� l} t � t�v �J��,{w� � t ) � ($�� ) �J� �+%1(
W � u ) t ),� ��� 0 �Jyw�0)3(�  ��z,($h}*) � u (jz �]y � {,)��+%,(.) z,('� t � v �[y 0 % t ���&(*) ��( s %1( � t �[y�)&($h{ v �
����&% t �����J�"�]} t�v �[y����0),� t � ����y � t S��� �� �[� � �/) � t y � � v ( t z"�]yw� ��� z1(���]�Jy �+%,(az1(�h}.)��]��� �!�Jy
���!�&% � uwv �[� t � �0)$� � �J�"�]} t�v �[y����0)h� t � �!�Jy u {�� % t � �[y=� �J�������Jy t�v �]y����0)h� t �����Jy t�u �J{�� ���+%,(.)
z"�
}j{w�-(jy���� ( t �h{,)&($ �!� h� t }*( t�v]v ���� S ( ( � ( �� N�
 I�F�
 I�� � � F � � z"� (� �+%,(Zz"��}|{w�-(jy���}$�Jy�� t �]y
�"�]}$�!{1)&(���0) � t�uwv (� � �0) � � CJQF�
 P F � z"� (���!� � t )h�0('�K�6(|z"�[} t�v ��!{wz,(|y��  � Y (



� ���

s %1(b�0(jy1(*) t � ����y �#���&%,(�3( �[y=z"�[} t � � �0( h{w� � t )�� ($ % t  �#�Jy,( {=ywz,(*) � � � �1% t &($
�#�5z,(��/( v �J�w�-(jy�� ( � y%�&%,( �[y"� � � t�v z,(��0( v �J�w�-(jy����#� �  #"($(%('*)�+�,- #% � t � (��]�0%��+(jzc}��Jy��&(�� �
� )&(.( �0) t �~� t ) � t �{"3(jz � �b�/(jy,(.) t �&( �+%,( h{w� � t )�� ($ ( s %,( (�� t }'� t�v � �0)�� �+%w� ��� v[v;u (
(���� v[t �[y1(jz �[y 0 % t ���&(*) ��( s %,(  �h{wz=� �#� h{w}'%6%@{w� t y � ) �!���&(jy h{w� � t )�� (��&%�� � (jz ��{w}'%
� t )�� t�u � v �!��� �[y �/) t � � t ) t y=z v (����]} t�v }'%"� �]}*("� t ywz��&%
{� � {,) �&%,(*) ���0),���Jy t ���0)3( � (���� uwv (
�0(|y,(*) t � �!�Jy $����+(|� �&% t � � �J{ v z t�v[v (�� � t �&(��+%,( )&(|�7('� �!�����/(jy,($���#� �+%,( �+(����l�0(jy1(*) t �+(jz u �
t h� t�v[v �/) t � � t ) � t 5y1(*(jz1(jz ( � z1(��0( v �J�4(jz t }$�0)h�={" 2 �+) t �[y t�u=v ( ,� ��+(j� � � %"�[}'% ���]���]}�
�+%1(�� t )�� t�u � v �!��� �#� �+%1( h{w� � t )�� ($ ( s %"�! t {w�J�-(jy��+(|z&�[ywz"�]} t �����/( h{w� � t ),�q�0(jy1(*) t � ����y
� ��zw{ v ( ��� v[v u ( (���� v[t �[y,(|z �[yHz,($� t � v �[y 0 % t ���&(*) � (

� ��� � �  � � �  �����	� � � � ���������	�	
����������


3   �&)&($�&(|z t ���+%1( u (j�#�[ywy"�]yw� �#� �+%"�!F}'% t ���+(.) � �  #"($(%('*) + ,- #% B  ��� �]y,(��,)��
}*($� �[yw� t�v 2
v ���� � {w}'% �#���+%1(�}��J� �w{�� t � �!�Jy t�v]v � (����7(|y"�� �0(��,)��
}*($� �[yw����� u ( �,)&(|}��J� �w{��&(jz ��� �[y1(
S ( ( � ( �P}$�J� �w{�� t � ����y �#� }��J� � �#��!�&( t ywz �]ywz"� ���]zw{ t�v ���J�"�]} �&)&(.(� Y ( s %
{� � �+%,( � �]�6( ('� 2
@ }$� (jy=}|� �#� �+%1( ,�  �&(j� ���z1(j�4(jywz,(|y�� �Jy v � ��y&�&%,( � ��� �Jy v �[y1(��,)��
}*($� �[yw� ���
zw{ v (� t 
&%�� �Ky ( t ) v � (*) �[y 	 �[�J{1)&( � ( ��x �]y �+%1( ��]��� v*t ) �!��� t ywzaz"���7(*)3(jyw}.(P}����~�w{�� t �����Jy �#� ��� ��������
t ywz �]y �&%,(��+) t y" v*t �����Jy �#� �&%,(�3(�z"��� (.)&(|yw}*($ �]y�� ��y t �h{,) t�v v*t yw��{ t �0(�,{w� � t ) � ($ ���0) �+%1(
z"��� (.)&(jy=}*(� t ywz �[y (�� �+) t }$���[yw� t �w�1)��J�,) � t �&(&&(jy��&(jyw}.(� ���0) �&%,(  �[� � v[t )�� � � ($ �Kz"�Jy1( �]y
� � � � ��� ��� (

s %1(����J�"�[}  �[� � v[t )�� ��� t ywz z"���7(*)3(jyw}.(A}$�J� �w{�� t � ����y z"�Jy,( �[y ��� ��� ����� )&( = {"� )3(� t
� t �w�"�]yw� �#� �&%,( = {,(*)$� ��� ( t }'% z"�
}j{=�6(|y � ( s %"�� )3( = {"� )&(� t ��[� � v[t )�� ����}$�J�~�={�� t �����Jy��#�
( t }'% � ���"�[} �]y ( t }'% z���}|{w�6(|y�� ( s %"�� �J�4(*) t � �!�Jy�% t  � �]�6(a}$�J� � v (���� ��� �RS�� � Y � � %,(*)3(
� �! �+%,(Sy@{w� u (*)��#� � ���"�[}$F�4(*)Kz"�
}j{=�6(|y � t y=z �&�! �+%,(Sy@{w� u (*) �#��z"��}|{w�-(jy��  ( � yw}.(
= {,(*)$� � t �=�"�[yw� �!�}��J� � v ('�+(|z�� ���J�"�]} t )&( t � �[�Jy1(jz � �%�Jy,( �#� �&%,( ���J{,) ���
�7($ � � %��[}'%
)&( = {"� )3(� t y"�#�&%,(*) �[y",�7(|}$�����Jy )��J{=ywz ����( t }'% � �J���[} � t � t �[y �RS�� � Y � (10 (jy",{" �� t ���� ���[}$

�����! #"%$'&)(+*,&)-'./(+01-2�43#576�-8":9<;=(>9' #*,&8?@./AB.�*C?D9'�E$GF/-8"%$<H'-JIC-@?>?K(>01$<�L(NMJ-8��(NO'./(+0431?D(+01-P(+*C5L-Q&89'5L #IC-)RS*T(NO
*,?U�#9<(PH/-8�#-@">$'IVICO!W�31$'XS"%$Y(>*C&'Z



� � �

y,(|}*(�  t )$� ���/)A} t �+(|� �0) �[���]yw� ( t }'% z"��}|{w�-(jy�� �]y�� � �+%,( &(��0(jy z���}|{w�6(|y���} t �+(|� �0) � (� t )3(
t�v ���}��J� �"� v (jz z={,)��]yw� �+%"�!�&(j}$�Jywzq� t � (

s�t � �[y=���+%,(2)&( v (�� t y������J�"�[}$ t y=z t �3(j� uwv �[yw� t �+),{wyw} t �+(|z v ���� ����� �J�"�]}� ���/) �+%1(
}���y" �&)h{w}'� ����y ��� �&%,(Hy t ���]� t �����Jy uwt ) t ywz�(�� �+) t }$� �! t�v  � v �[y1( t ) �[y � �]�6( }$�J� � v (���� ��� (
� ��� (��/(*) � &(jy��&(jyw}.(q} v {"��+(*) �[yw��� t az"�Jy1( {�� � v �[�$�[yw� �+%,( � �[� 	 �[ywz1(*) $�  �+(|� � � t �!�$��� t ��
�� v �J� v �J{�� � v[t � t y� � t ywz � ,� �[y�� ��� � ����� ����@{ t z,) t � �]}����!�&% )3(�h�4(j}'�����%�&%,(Hy@{w� u (*) �#�
&(|y��+(jy=}*(��� ���/(jy��  �[yw}.( � t � )�����&( }��J� � t ) �����y%�! y,(.(jz,(|z (
	 { v ( uUt 3(jz 3( v (j}$�����Jy&�#� �+%1(
&(|y��+(jy=}*(� t � �+(.) } v {" �&(*) �[yw� �! v �]y,( t ) ���!�+%�)3(�,�7(|}$� � ���&%,(�y
{=� u (.) �#� &(|y �&(jyw}.(� �[y �+%1(
z"�
}j{w�-(jy�� (

	 �0)A�0(|y,(*) t � �]yw� �&%,( �]ywz"�]} t �����0(�z"��� (.)&(|yw}*($ � �]z,(jy�� ���U} t � ����y%���  t�v � (|y �A�-($� t z t � t
t ywz � �J���[}������ u ( z"�!h}|{"�3(jz �[y�� % t ���+(*) � � )&(��@{"� )&($ v �]y,( t ) ���[�-("� t  �&%,(�� ) t �/(*) t �0(
 � t � �! ���[}� t )&(  � �/)&(jz �]y �+%1( }��J� � � �� �+(����J�"�]}��+)3(*( ( � �J�~�={�� �]yw�  t�v � (jy�� t ,�7(|}$�� �#� t
z"�
}j{w�-(jy���} t �&(j� �/),� �Jy v � )3(��@{"� )3(� t }$�J�~� t )��!��Jy u ($� � (*(jy �&%,(;z"�
}j{w�-(jy�� � �J�"�]}��+)&(.( t ywz
�+%1(�}��J� � � �� �+( ��y,( (�� �!�&% t }���y" � t y��Sy
{=� u (.) �#�;z"�
}j{w�-(jy���} t �+(|� �0) � (� t ywz t } v � &(|z
� � ( ( ( �;}$�Jy" � t y���� ��[�.(jz���y t �!{,) t�vPv*t yw�J{ t �/( �0) t �~� t )�� �+%,( �0(|y,(*) t � �!�Jy �#� �+%,( �]ywz"�]} t �����0(
�0) �J{w� h{w� � t )�� (��)&(��@{"� )3(�K}��Jy� � t y � � �]�6( (

s %1( }$�J� �w{�� t � ����y�( � }�� (jyw} � �#� t y�� �,)��
}*($� t  � � �� ,} t�v (jz {w�%�� u �J{wywz1(jz u �
�!�� � �  ��}$�J� �w{�� t � ����y t�v[v � (����4(jy" ���/(���+(j� ( �  #"($(%('*) + ,- #%�� ���� �� (����4(jy" ���/( ��+(|� �]y
�+%1( �Jy v �]y,(l�1)��
}*(� ��� �]y��!�� (j� � v �%�
�-(jy�� �#� �+%1( &(jy��&(jyw}.(�} v {"��+(*) �[yw� t�v � �0) �!�&%w� � � %��[}'%
����@{ t z,) t ���[} �]y y t �!{,)3( (

� y �,) t }$���[}*( � �+%"�! �!{1)hy" �J{������ u ( �&%,(�} t 3( t  � ( v[v ( � (jy,(.) t ���[yw� t � �/(Fz���}|{w�6(|y��
h{=�~� t ),� ��� �+% t ) ���[} v (���#� t �0(.) t �/( y,($�� z"��}|{w�-(jy�� v (jyw���+%�� t�u �J{�� � ��� ���0),z" ( t }'%��
� t �/(� t�u �J{�� t � �[y@{��+( � �/(jy,(.) t �����Jy ��� �+% �&(jy z"�
}j{w�-(jy��� � t � (� t�u �J{�� ���J{,)�� �[y@{��&(� (
s %,($&(5)3(�,{ v �� t )3( uwt &(|z �Jy t ����� � � � V (jy�� �]{w� � V�� ( s �]�6(��,) ��� v �]yw� �#� �&%,( �,)����
}*($�3(� ���!�+%��[y �! ."($(%('*) +�,  #%��  �Jy v �[y,(~}��J� � ��y,(jy�� a}$�Jy�� ),�6(|z �+% t � �+%,( � t X �0) �!���%�#�
�+%1( (�� (|}j{������Jy � �[�-( �[y � � v �0($ 3(jy��+(|yw}*(�} v {"��+(.)��[y=� ( � { u �� � �!{����[yw� �+%,( &(|y �&(jyw}.(�} v {" �&(*)��
�[y=� �,) ��}.(�� t ywz h{ u &(��
{1(jy�� 3(jy��+(|yw}*( 3( v (j}$�����Jy �,)��
}*($�����!�&% t  �[� � v (.)Z�,) ��}.(�  �+% t �



� ���

�-(*)&( v � )&(|� �/) �  �+%,( � �,)� ��&(jy��&(jyw}.(��h�4(*(jz�A{=� �+%,( �! #"�$&%('*)�+�,- .%  �[�Jy�� �U} t y�� v � ( � y
�+%���e} t &("� � � � t �/(� t � ($� &(|}��Jywz� ���S�,)��
zw{w}.( �+%,(�� �/( ��z���}|{w�6(|y���,{w� � t )$� t ywz t )��J{=ywz
�+(|y 3(j}$�Jywz"����0) �+%1( �&(jy �Xz"�
}j{w�-(jy�� h{w� � t ),� (

� ��� � ��� � � � � � ����������� ��������
 � � ��� ����� � � �

s %,) �J{w�0%"��{�� �+%���C}'% t ���+(.) � � % t �0( ��+)3(��3(jz-%"��� ( t }'% �#� �&%,( �+%,)3(*(P}$�J� � �Jy1(jy��  ��� �  #"
�

$(%('*) + ,- #% t )&( �[ywz,(|�7(|ywz,(|y � v � h} t�v*t�uwv ( ( s %"�! )&(jy=z,(*)  �! #"�$&%('*)�+�,- .%�� �,{w�~� t ) � (�
t �w� v �[} t�uwv ( ��� t ���]z,( ) t yw�0( �#� ,}*(jy t )��!�  ( � � t {"3(*)��]ywz"�[} t �+($ �&% t ���+%,( � t )3( � �0)&(
�[y��&(*)&($ �&(jz �[y u )�������]yw� � t y t �w� v �[} t � �!�Jy }��Jy��+) � v[v �[yw� �+%1( �  #"($(%('*) + ,- #% �[y��&(*) � t }*(�} t y
t }|}��0),z"�[yw� v � t�v[v ��} t �+(5���0)3( h� t }*( � � �+%1( u )�������]yw� h{w� � t ),� t ywz v (� �� ���+%1( �]ywz"�]} t �����0(
)&($h{ v �  ( 	 {,) �&%,(*),���0)3("� t ��]ywz"� ���]zw{ t�v � ���"�[}$ �[y �+%1( u )�����&(.) � 2(�� �+) t }$� t ywz&�[y=z"��� �[z={ t�v
z"�
}j{w�-(jy���} t �&(j� �0) � ($ �[y��+%,( &( t )h}'%,(.) � Fz����7(*)&(|yw}*($ t )3( �[y=z,(j�4(jywz1(jy������&%,(|� t�v �� } t y u (
�[y=z,(j�4(jywz1(jy�� v � ,} t�v (jz ( s %��� t�v[v ������+%,( }*)&( t � �!�Jy ��� t � &%1(|�0(a{�&(*) �]y��+(*)�� t }*( � 	 {,),y t  �
��� � � � � h�4(j}$� �U} ���J�"�[}$ �0)�z"�
}j{w�-(jy��A} t �+(j�#�0)�� (� �#���[y��+(.)&($ �A} t y � �0) ��� � ��� t }j}$�J�~� ���
z t �&( t %��[�0%,(.) v (��0( v ����z,('� t � v  t y=z%���+%,(.)�Ay"�#� �#���[y��+(.)&($ �A} t y � 3%,)��]yw� � ��� t�v[v ��� �+%1(
h� t }*( t�v]v �#�h�6(|y � ���0)��+%1(-(|y�� � )3( h{w� � t ),� � � u (�}$�Jy"&(.) �/(jz ( s %"�� �!��+%,( t �=�,)�� t }'% �]y
�[y=z,(j�4(jywz1(jy��K{"&(.) �[y��+(.) � t }.( ���0)h� u ($�[yw� z"�Jy,( ���a{�� � v �]�*( �  #"($(%('*)�+�,- #%��  )3(�,{ v �� �����J�
t ywz 	 (��]y,(*)����#������� (

� �
	 � � ��� ����� ��� �

� y �+%"�!F}'% t ���+(.) � � % t �/( 3%"���Ky %"��� �&%,(�z���}|{w�6(|y�� t ywzq}$�J� � �  �!�&(�� �J�"�]}��+)3(*(�F} t y u (
{"3(jz u � t h{=�~� t )��]� t �����Jy $�  �+(|� ��� u ($� �+(*)�� t �!}'% �&%,( }$�J� ���Jy t�v � � � ($ t ywzcy t � �[� t �
� �!�Jy t�v y,(*(|z" �#� �+%,( u ) � ��3(*) t ywz z"���7(*)3(jy�� � t � �!�JyHy,(*(|z" �#� �+%,( 3( t ),}'%,(*) ( � t y�� &( t )h}'%
�[y��&(*) � t }*(� % t �0(az"�
}j{=�6(|y � h{w� � t )�� (� �+% t ��h{=�w� �/) ����y,( �0) �+%,( �#�+%1(*) � u {�� )&( v[t � � �0( v �
� ($� % t �/( � t }$� v � � � (� �+% t � ,{w�w� �0) � u ���+% ( 	 �0) (�� t � � v ( �Tz"�
}j{=�6(|y � h{w� � t )�� (���[y �+%,(��
� ��� &(|y �&(jyw}.(  ��� v ( � ( ( � ( ��� v � t � �� � t ���,)&($&(jy�� t %"�]�0% v (��/( v � �0(.) � � ('� �����+%,(�z���}|{w�6(|y��



� � �

h{��!� t�uwv ( ���/) u )�����&(.)� ( � �@{,(.),� ���0),z �]y }��Jy��+(�� � ,{w�~� t )$��� ( ( � ( � � ���J� v ( � ��a� �0)&(
h{��!� t�uwv ( ���/) &( t )h}'%,(.)� ( � � ,{w�w� �0) ���[yw� u �#�+% � t X �0) �]y����0),� t �����Jy%&(.(j� �[y=�c�,) ��}.(� &(���
�  #"($(%('*) + ,- #% (���� v �[}$�!� v � h{w�=� �0)��  � �&) t �&(j��� � � 	 �/)h� t {"&(.) � ��z,( v � ( � � � v*t }$�[yw�
u �#�+% u )�������]yw� t ywz 3( t ),}'%"�[yw� }$�Jy��+) � v  �Jy t ��]yw� v ( �[y��&(*) � t }*("� �+%,( $�  �+(|� t�v]v ���� t ywz
(jy=}��J{,) t �0($ {"3(*)��� � ����!�h}'% u ('� � (.(jy
�&%,(�3( � ��� �[y����/)h� t � �!�Jy &(.(j� �[yw� ���
z t�v �!� � (� t 
y,(.(jz,(|z (

�! #"�$&%('*)�+�,- .% �1)&(�3(jy�� ��&%,(P{"3(*) ��� �+% t � { v ������z���}|{w�6(|y�� �]y����0),� t �����/(�$��y��J�"��!
�#���+%,( )&( v (�� t y��kz"�
}j{w�-(jy��� t  � ( v[v@t  �]ywz"�[} t � � �0( �@{ t�v �!��� (� �&% t �kz"��� (.)&(jy���� t �&( �&%,(j� ( s %,(
&(|y��+(jy=}*( (�� �+) t }$�����Jy uwt &(|z ,�
y"�J�" �� �,) � ���]z,(� {"&(.)�����!�&% %"�]�0% � v (��/( v }��J� ����y t�v � � � (�
t � �Jyw� �+%,( z"��}|{w�-(jy��  ( � �� t �[� �� ��� �,) � ���]z,( t h{,)3)��J� t �+( ���0)2)3($�&)�� (�� �[yw� t y t }'�!{ t�v
z"�
}j{w�-(jy������0) t u )�����3(*) �  u ) � t z
�]y����0),� t �����Jy y1(*(jz� ( � t ���]� t �����Jy v �]yw�  t�v �� t � ����
u ) � ��3(*)  �]y u (��]yw� t�uwv (�� � &( v (j}'� t ����yw��} v �#&( v � )3( v*t �+(jz ���J�"�[}$ (

s �J�"�]} t�v �[ywz"�]} t �����/(�z"���7(*)3(jyw}.(� u ($� � (*(jy �+%,(az"�
}j{=�6(|y �� t )&( t�v �� �0(|y,(*) t �+(|z%���
z"��� (.)&(jy���� t �&( �&%,(Az"��}|{w�-(jy��  �[y �+(.)h�  �#� � �J���[} t�v }��Jy��+(|y�� t  � ( v[vkt  �[y �+(.)h� ��#� �&%,(�� )
�-($� t z t � t z���}|{w�6(|y�� � ( t �!{1)&(� ( s %,(Hz"���7(*)3(jyw}.(� t �]� ��� t ���! � �&%,(H{"&(.) �]y &( v (j}'� �]yw�
�+%1( t �=�,)��J�1)�� t �+(Sz"�
}j{w�-(jy�� ( � y �+%,(Ay,(�� �l}'% t ���&(*) � � (�� t ���]y,(�}$�0)h� �0) t �#� h{w}'% �]ywz"�]} t �
� � �0( ,{w� � t ) � ($ t ywz z,('� t � v %�� � �+%1(�} v {" �&(*) h{=�~� t ),� �0),� t y"�]� t �����Jy t ywz }���y �&(jy�� t )3(
� ��z,( v (|z t � �+(.) � u &(.) � t � �!�Jy �Jy �+%,($&(A}��0),� �/) t (



� � �

� � �������
	 �

�� � ��� ��� ��� � ��� � � ��	 ��� ��� � � 

� �,) �[� t ),� ���
}j{� �#���+%,( �  #"($(%('*)�+�,- #% $�  �+(|� �! � � �1)�� � �[z,( 3( t ),}'%,(*)  ���!�+% �]ywz"�]} t �
� � �0( ,{w� � t ) � ($ �&% t � t )3( � ( v[v � ,{"�!�&(jz ��� t � ������+%,(|� �]y �+%1(�� ) &( t )h}'%"�]yw� � t ,� ( � y �+%"�!
}'% t ���+(*)�� � (���� v �0)&( �+%"�!K� � t�v �]yq� �0)&(Sz,('� t � v � u � � )  �Z}��Jy=}*)&('�+( v � z,(��wy"�[yw� � % t � t y �[y �
z"�]} t �����0(�h{w� � t ),� (jy�� t � v  ���&%,(jy u �2(�� t � �[y"�]yw� (����! ���[yw���]ywz"�]} t �����0( h{=�~� t )�� (��� u �#�+% �]y
�+%1( ���/)h� ���C�,)3(�,}*)��]��� � �0(S�J{"�]z,( v �[y,($ ���0)�}.)&( t � �[y=� ,{w� � t ) � ($ t ywz �[y �+%1(����0)h� ��� ,{w���
� t ),� }$�0)h� �0) t ( � y%�+%,( &(|}��Jywz�% t�v � �#� �&%,( }'% t ���&(*) � � (j� � v � � �+%,( �@y"��� v (jz=�0( � t �[y,(|z
� )���� �+%,( � )��� % t�v � �#� �&%,( }'% t ���+(.) ��� z,('� t � v �+%,(��[y=z"�[} t � � �0( h{=�~� t )��]� t �����Jy t�v � �0) �!�&%w�
�#� �! #"�$&%('*)�+�,- .% ( � � {,) �&%,(*) &%"��� %"��� �+%1(ly t �h{,) t�v v[t yw�J{ t �0(F�0(jy,(.) t �����Jy }����~� �Jy,(|y ��
{���� v �]�*( �&%,(;z"�
}j{w�-(jy��k} t �&(j� �/)�� ($#�,)&($&(jy��&(jz �]y �&%,( v*t ��#}'% t ���&(*) � �K�0(jy1(*) t �+( t �w�,) �J�,)�� t �+(
h{=�~� t )�� (� (

� ��� � � � � � ����� �������

s %,(Az"���� �]yw}$�����Jy u ($� � (*(|y �[ywz��[} t � ���/( t ywz �[y����/)h� t � � �0(�,{w�~� t ) � (� �/)��[�#�[y t �&(� � ) �J� �+%1(
v � u ) t ),� h}�� (jyw}.(~}$�J� ��{wy"� ��� � � )&(j� � �[y"�� ��� ���������w� ( � � ��( � )&(|�~� �[y������}|{"&(|z �Jy t�u �
 �&) t }'�  �,)��
zw{w}.(jz ���0) (����7(.)��]�6(|y � t�v h}$� (|y ��� �U} t )�� �]} v ($ ( s %@{" � �]ywz"�[} t � � �0( t�u  �+) t }$��
h{=�~� t )��]�*( �[y����0)h� t � �!�Jy t�u �J{�� t y (����7(.)��]�6(|y � �  �w{,),� �#&("� ,}��J�4( t ywz �-($�&%"��z�� v �J��� �



� � �

u {���z"��y"���P�0(|y,(*) t�v[v �a�,)&($&(|y � )3(�,{ v �� �=}$�Jyw} v {" ���Jy"��0) t y��5)3(j}����~�-(jywz t � �!�Jy" ( � �h{w}'%
�+%1( �[ywz"�]} t �����/( h{=�~� t ),�6)&(|�,)&($&(|y �� t�u � t 3(jz h{w� � t ),�"� t  � ��z"� (��y"��� �+)3( t � t�v[v � t ) ��
�#� �&%,(�z"�
}j{=�6(|y � ���!�+% (��@{ t�v �[� � �0)�� t y=}*( ( 	 t �+%,(.) ���!��%��[�0% v �[�0%��� �&%,( t ,�7(|}$�� �#� t � t �7(.)
�+% t � ���J{ v z u ( ���e�,)��]� t ),� �]y �&(*)3(� � � � t )3(�&( t )h}'%1(*) v ���J� �]yw� ���0) )&( v[t �+(|z ���0)h� �]y �&%,(�� )
� ( v z ( V t ) t �6('�+(.)� �#� t y (����4(*) �[�-(jy�� � ( ( � ( ���!� �,}��J�4( t ywz �-($�&%"��z� � ���!�&% �]y����0)h� t �����Jy
�Jy � �  �Uy=z"�[yw�#a} t y u ( {"&(|z ��� z,($�&(*),���]y,( )&( v (�� t yw}*( � u {�� �Uywz"�]yw�  t ywz }��Jyw} v {" ���Jy�
���!�&%"�J{�� �]y����0)h� t �����Jy �Jy �+%1( (��=�4(*) �[�-(jy�� �  ,}��J�4( t ywz �-($�&%"�
z" t )&( {"&( v ($� � t ��Jy1(
} t ywy"�#� �U�J{,)3( ��{�� � %1($�+%1(*) �&%,( �Uywz"�]yw�  t )&( t �w� v �[} t�uwv (���� �&%,(�� )K� t ) ���[}|{ v*t )  �!�h{ t � �!�Jy (
�  h{w}'%�� t y �[ywz��[} t � ���/( h{w� � t ),� �+% t �O�,)3(�&(|y��  �+%1(�� t ) t �-($�+(.)� � � t y (����7(.)��]�6(|y �C� t �
�"� �
{1( t ,}�� (jy�� �! � � �}j{1)����#��!����� � )3( t z �+%1(�� t �4(*) � u {��Fz"� (��y"�#�P� ���/( t � t ���+%1( t {��+%"�/) � 
�Uywz��[yw�  (

� y��+%,( v � �+(*) t �!{1)&("� �&%,( �]ywz"�]} t �����0( ,{w� � t )$� �� �#� �&(jy z1(��Uy,(|z t  t ,{w�~� t )$� �+% t �
� �]ywz"�[} t �+($ � % t � �&%,(lz"�
}j{=�6(|y � �� t�u ��{�� �"( �eu ( v � (��0(��+% t � �+%����z1(��Uy"� � �!�Jy��!������!� t �J{,("�
t ywz t )h�J{,(��+% t ���+%,(  � t ywz t ),z �[y����0),� t � ���/( h{w� � t )�� ($ t�v ���3(*) �0( t y �]ywz"�[} t � � �0( � {wyw} �
� �!�Jy ( s �l� t � (��&%,(�z"�! ���[yw}'� ����y�� �0)&( } v ( t )��#�Jy1(P} t y z"���� � v]v �+%,(��[ywz��[} t � ���/(�,{w� � t ) � ($ ���
�!��e}��0)3( � {wyw}$�����Jy ( � �!�&%-)3(�,�7(|}$� � � �+%,( � 	 }���y �&(�� ��� �+%1( �]ywz"�]} t �����0( h{w� � t ),� �! t ,{w���
� t ),� �&% t � �!�� ������� ���	��
�
 �� � 
�� ��� ����
 ��� 
���
�������	��������
 � ��������� ������������	���� ��
!��"�� 
����

#��  �"	$��
� ( � y }��Jy��+) t  � � t y �[y����0)h� t � � �0(�,{w� � t )$� }$�J{ v z u (Hz,(��Uy1(jz t  t }����~�,)3(���
��!�Jy �0) h{=�~� t )��]� t �����Jy �#� t ���{,)h}.( �&(�� � �+% t � �&)&( t �  t�v]v � �/) � �!�Jy" ��� �+%1( z���}|{w�6(|y��
���!�&% (��@{ t�v �,) ���0) �!��� ( s %"��lz"���� �[y=}$� �!�Jy �[� � v � (� �+% t ���+%,( �[y����/)h� t � �!�Jyqy1(*(jz1(jz � � � t � (
)&( v (�� t yw}*( X {wzw���6(|y ������y"�#� tauUt�v[t yw}.(jz )&(|�,)&($&(jy�� t � �!�Jy �#� �+%1(Az���}|{w�6(|y�� (

s %1( � t h� �#�
}*)&( t � �]yw���[ywz��[} t � ���/( h{=�~� t )�� (� �+% t ��%1( v � t &( t )h}'%1(*)#z,(j}$�[z,(�� %,('�+%,(.)
� ��)3( t z t � t ) � �]}j{ v[t ) z���}|{w�6(|y�� �� t z"� � }j{ v � � t ,� ( s %"�!�}'% t ���&(*) (�� t � �[y1(� �&%,( �[y �
z"�]} t �����0( h{=�~� t )��]� t �����Jy � t h�&� )��J� t �0(jy,(.) t �����Jyc�7(.)�,�7(|}$� � �0( � u � � )  � t y t�v �
�$�[yw� �!��
)&(��@{"� )3(jz }���y �&(jy���� � t �w{ uwv ��3%,(jz ��{"�[z,( v �]y,(� t ywz }$�0)h�={" t y t�v � ��! ( � 3%"��� %"��� �&%,(�3(
h{=�~� t )�� (�a} t y u ( � t }$���0)&(|z �[y���� t &('� ��� �-($� t z t � t � ( t �!{,)3(��� t ywz %"��� �+%,( �]�~� v ( �
�-(jy��+(|z }$�Jy��+(|y ��� v*t ywy1(*) �]y �  #"($(%('*)�+�,- #% {"&($ �+%,(����J�"�[} t�v � ��� �6('� t z t � t ���b}*)3( t �&(



� ���

�[y=z"�[} t � � �0( ��{ v � �]z"�
}j{w�-(jy����@{,(.),��� uUt &(jz h{w� � t )�� ($ (
�Z{�� ��� t ���[} h{w� � t )��]� t �����Jy �+(|}'%wy"� �
{1(� % t �0( ��� �� v � y,(j� v (j}'�+(jz �&%,( �]ywz"�]} t �����0(

h{=�~� t ),� � t  � % t �/(az,(��wy,(jz%�!� ��� �]yb}��Jy��&) t �� � � � � )�� t z �+(|}'%wy"� �
{1(� � � u {�� v z �0(jy,(.)��]}
�[y����0)h� t � � �0( ,{w�~� t ) � (� ( � ywz"�]} t �����/(���{ v � �]z"�
}j{w�-(jy���h{=�~� t )�� (� t )3(��&%,(�� � �� t �=�,)����
�,) � t �&(�� t � �#� %,( v �"�[y=� t 3( t ),}'%,(*)~z"��,}*)��]���]y t �&( u ($� � (*(jy �+%,( &( t )h}'% )&($h{ v �  }��J� �[yw�
� )���� t y � 	 � ) t �6('� �0),� � t ywz �+%@{"K�6(.)�� � t } v � 3(*) ��!{wz=� (

s ) t z"�!�����Jy t�v ,{w�~� t ) �[� t � ����y $����+(|�� t )3( �,) �[� t )�� v � uUt &(jz �Jy �&(�� � (����&) t }'� �!�Jy
�+(|}'%wy"� �
{1(� ( 	 �0) t y �]ywz"�[} t � � �0( h{w� � t ),�"� � %"�[}'% ���
�"�]} t�v]v � z,($h}.)�� u (� �+%,( ���J�"�]}� t ywz
 �&)h{w}'�!{,) t�v � ( t �!{,)3(���#� �+%,( h{=�~� t )��]�*(|z z"��}|{w�-(jy��  t � t %"�]�0% v (��/( v ���+%,($&( t �w�,) � t }'%,($
} t yc�,) ��z={w}*( h{w� � t )�� (���+% t � t )&( � � � h�4(j}����U} ( � z,('� t � vet y t �!{1) t�vev[t yw�J{ t �0(a�0(jy1(*) t �
� �!�Jy t�v � �/)��!�&%w� �+% t ��}*)3( t �&(� �[ywz"�]} t �����/(e��{ v ���[z"�
}j{=�6(|y � ,{w� � t ) � ($ ���/) �! #"�$&%('*)�+�,- .% (
s %,(F���
zw{ v ( �� uUt &(jz��Jy �6('� t z t � tSt ;�7(.)�� % t ) t }$�+(.)��! � �]} � � � ) �!�&(Fz1(�h}.)��]��� �!�Jy"�� � t ��
��! � )&( v (�� t yw}*( X {wzw���6(|y � � �[y
� % t ���&(*) � � ( ( � ( ��� � ez"�! �+) � u {�� ����y �#� ���J�"�[}$ t ywz-(j� u (jzwz1(jz
�-(jz"� t �����4(� � (

� �7(|}�� �w} t�v]v � � � ���
}j{" �Jy �&%,( �,) � uwv (j� �#�e}$�Jy��+(|y � � v*t y=y"�[yw� �[y �[ywz��[} t � ���/(�� { v �����
z"�
}j{w�-(jy���,{w�~� t )$� �0(|y,(*) t � �!�Jy ( �5t zwz,)3(�  �&%,(��,)�� uwv (|� �#� � � % t � � �  t � � �]y � (j}'� �!�Jy
��( � � u �-(�� t ���]y"�[yw� � % t �Pz"�
}j{w�-(jy�� � ( t �h{,)&($ t )3( �]�~� �0)�� t y������0) �[ywz��[} t � ���/(�h{w� � t )�� ($ (
� �&� t � �]yw� �+%,($&( ��{"�[z,( v �]y,(� �[y���� t }|}��J{=y � � � ��� v[v &%�� � %�� � �  #"($(%('*)�+�,- #% {"&($ �+%1(
z"�
}j{w�-(jy��K} t �+(|� �0)�� (� uUt &(jz �Jy � �J���[} z"�! �&)�� u {�� �!�Jy�� )��J� �+%1( v[t  �K}'% t ���+(.) t ywzHy t �h{,) t�v
v*t yw�J{ t �/( �0(jy1(*) t � ����y ���~�1)��
zw{w}*( � �  �[y=z"�[} t � � �0(�,{w�~� t ) � (� (

� �	� � ��� � ����� � � � ��� � � � � ����� � �   � ��� � � � � � � �

� y����0),� t � ����y t�u �J{�� � �J�"�]}� t ywzaz"�
}j{w�-(jy�����+)h{=}$�!{1)&( �� �#� �+(|y uUt &(|z �Jy %"�]�0% v (��0( v �6('� t �
z t � t ( � {w}'% �]y����0),� t �����Jy����
�"�]} t�v]v �~z"� (�Fy"�#� ��}|}j{,) �[y �&%,(�z���}|{w�6(|y�� �&(�� � ��
 � �� � ( � �
t �w�1)�� t }'% �� ��� �[z1(jy�� � �^� t ywz (����&) t }'� �+%1( �6('� t z t � t �+% t � t )&(6)&( v (�� t y�� ���0) �]ywz"�]} t �����0(
h{=�~� t )�� (� ( s %1(�&( � ( t �!{1)&(� ���0)h� �&%,(�� �#�+(|y ��� t�v }$�Jy��+(jy������/) �&%,(��0(|y,(*) t �+(|z h{w� � t ),�
t ywz t )&( )&(j�1)&(�3(jy��+(|z t � t 3(j� t y�� �[} v (��0( v �[y ��{w}'% �&%,(� t �6( � t � t  �]yw�w{���� � t ���
�"�]} t�v



� � �

v*t yw�J{ t �/( �/(jy,(.) t ���0) �!2)3(j�,)3(�3(jy��+(|z ( � y �+%"�!�3(j}'� ����y�� � z���h}|{"� �+%,( t y t�v � ��� � z"�]z%���
�[z1(jy�� � �^�S�6('� t z t � t �#�"�]ywz"��� �]zw{ t�v@t y=z &('�  ���wz"�
}j{w�-(jy��� �+% t � t )&( )&( v (�� t y�� � � �]ywz"�]} t �����0(
h{=�~� t )�� (� t ywz 3%"��� %"��� �-($� t z t � t &( v (j}'� ����y �! �[y �w{,(jyw}.(jz u � �+%,(S{"3(*) �@{,(*)$� (

� ($� t z t � t } t y u (�z"��� �[z1(jz �]y�� � � � �� �[� � v (S} t �+(|� �0)�� (�|x t � �+%"�#&( � %��[}'%b} t y u (
} t�v }j{ v*t �&(jz�� )���� �+%1(�z"��}|{w�-(jy�� u �
z=� � ( ( � ( ��� �J���[} t�v  �&)h{w}'�!{,)3( ��� ( t )��������������� �0) )3( t z �
t�u � v � ����{���[y=� 	 v (�,}'% � � �]yw} t �]z �0) � ���
	 � � } � t {=�0% v �]y������ � ��� h}$�0)&($ ��� t ywz u � � ( t �h{,)&($
�+% t ��� t � y"�#� u ( }$�Jy�� t �]y,(jz �[y �&%,(� �J{,)h}.( t )�� �[} v ( t � t�v[v � ( ( � ( � t {��+%��0) y t �6( �C�-(jz"� t
���0),� t � ���/) �[y��+(|ywz,(|z t {wz"� (|yw}*( � ( s �az,(j}$�[z,(�� %��[}'% �#� �+%1(�&(�� ( t �!{1)&(� t )&(��]�~� �0) � t y������/)
�[y=z"�[} t � � �0( h{w� � t )��]� t �����Jy�� � (�� t � �[y,(|z �&%,(��1)�� uwv (j� � ) �J� � � � � � �]y�� ��#� � � ('� ( 	 )��J�
t � �J� �Xz"���Ky �4(*) h�4(j}$�����/("� � (�� t ���]y,(jz �6('� t z t � t  � t ywz t )hz" t ywz �1)&(�,}*) �[�������0( �J{"�]z,( �
v �]y,(� ���0) ,{w� � t ) �[� t � �!�Jy t ywz �[ywz1(����[yw� (�	 �/) �+%1( t�v �&(*),y t � � �0( u �#� � �J� ��{=� �4(*)�,�7(|}$�����0( �
�Pt y t�v �
�.(jz t }$�0)h�={"��#� �]ywz"�]} t �����0( ,{w� � t ) � ($ (

� �� ��� ��� � � � ��������� ��� � ����� � � � � � � ��� � � �

� � �J� } t � t�v �J�#��[ywz1(�� t y@{w� u (.) �#� z"���7(*)3(jy��S�6('� t z t � t �]y �0)hz1(*)�� � {=y"� �@{,( v � �]z,(jy����!�^�
)&($��J{1)h}*($ t ywz �,)�� � �[z1( (jy,% t yw}*(|z 3( t ),}'% t }|}*($� ( � �+),{w}$�h{,)&(|z �-($� t z t � t h{w� � t )��]�*(�
�+%1( �]z,(jy����!�^� �[yw�S}'% t ) t }'�+(*) ���� �[}$ �#� t )&($��J{1)h}*( � t ywz~} t y u (�&(.(jy t  t ���
�4( �#�  �&)h{w}'�!{,)3(jz
h{=�~� t ),� ��� t )&($��J{,),}*( ( s %,(*)3( t )3( &(��0(*) t�v �1)&(�,}*) �[�������0( �J{"�[z1( v �]y,(� ���0) } t � t�v ��� �[yw�
�-($� t z t � t �+% t � t )3( {"3(jz )��J{�� �[y1( v �&�]y �&%,( v � u ) t ),� t ywz �[y����0),� t � ����y%,}�� (jyw}.( }��J� ��{ �
y"� ��� ( s %,(��Zy"� �+(jz � � t �&(� � � 	 � ���0),� t � ���#���������@�,)�� � �[z1(� �]ywz,(��~}$��z,($����0) z"�
}j{w�-(jy����
z,(.)����/(jz � ( t �h{,)&($ � h{w}'% t  ���0) t z"�
}j{w�-(jy�� �  � t�uwv (��#� }$�Jy��+(jy��� ( � �
}j{w�-(jy�� t � ����y ��y��+%1(
� � 	 � �!� ���0),� t � �!��&( v �Fz,(j}$�J� � � 3(� �+%1( t �w�,) � ���]� t �&( v � �#�#�#" � t )�� t�uwv ( � ( v z" � �[y����
� � u )�� t zq} t �+(|� �0)�� (� ( �  � � 	 � �! t ��{ v � �[�={,)h� � &(����/)h� t ���"�&%,( u { v � �#� �+%,(!� t )�� t�uwv (
� ( v z" t  �����  �+%,( � t ) ���J{" v � u ) t ),�q�,)���� (�� ���Jy t�v  �[y �&%,(�� )�� t ,�  t ywz t )&(�y"���S�6( t y������
t  ����� t y"�Jy � h�4(j}�� t�v �! � �]y����0)h� t �����Jy 3(*(j� (*) �]y z,('�+(*),���]y"�[y=� )3( v (�� t yw}.( ( 	 �/) (�� t �~� v ("�
�+%1(����0),� t �k�,) � ���]z,(��}��J�����J{" � ( v z" ���0)�{=y
{�h{ t�v ���0)h� t � �� �[�*( � t y=z h�4(j}$� t�v �6(|z"� t � � %��[}'%
��� v]v ��� � )��J� �+%,( �[y �/(jy�� �0)$� t ywz �[z,(|y�� � �w} t �����Jy t ,�7(|}$� �#� u � u=v �����0) t �1%@� (



� � �

� ya}$�Jy��+) t  � ����� � � �  �� t y=z t )hz ��yaz,(�,}*)��]��� �!�Jy" ���0) u ������� t }��/($�� t ywza�w{ uwv �!&%,(.) � 
t ywy@{ t�v } t � t�v �J�  � ���������C� ���/(� t � �0)&( � t )h�0('�+(|z � � � �!�&(j� v ���� �#� u � uwv ���J�0) t �,%"�]}��-($� t z t � t
� � u (�{"3(jz ( � � h{=�J�0(���  u ($ �Z�,) t }'� �]}*(�����0)��+%,( ���
�7($ �#�Cz t � t ��� �,) ��� �]z,(����/)Fz����7(*)&(|y��
�-(jz"� t � ( ( � ( � u � �J��� t }�� ($�  t ywz } t � t�v �J�  � ���0) z"���7(*)3(jy�� � t ),�/($�� � ( ( � ( � �[y"�� �!�h{�� �!�Jy t�v �
(jz={w} t �����Jy t�v ���0) � t  �}��Jy�h{w�-(*)�� t )h� ($�� � ( �ly t y t�v � ��! �#� �+%,(e��{"�[z,( v �]y,(� 3%"��� �&% t ���+%1(
� t )��!�J{"K� t )h� ($�  t ywz �-(jz"� t t )&(�h{w�J�/(� �&(jz �����]yw} v {wz,(S� �  � v ���]z,(jy����[} t�v�u � uwv ���J�/) t �,%��[}
z t � t ( s %,(�3( }$�J� ���Jy �,( v z���[z,(|y ���!�^� �+%,( u ����� u � t {��&%"�0)�� ���!� v ("��&(*) � ($ t ywzS} t�v]v y@{w� u (*) (
� � ($� � ( v z" � t ),� t ���Jy=� �+%,(Hz"��� (.)&(jy���� t )h� ($�� �����/) (�� t � � v ( (|zw{w} t � �!�Jy t�v � t ),�/($��
y,(.(jz v (��/( v �]ywz"�]} t ���0)� � ( ( � ( � " � ��� � � � %,(.)&( t  �]y" ���!�!{�� ����y t�v � t )h�/('� �)3(��@{"� )3( ��� u ) t ),���#�
� �Jyw�/)&(� P} t�v[v y@{w� u (*)� ��� �����  � t ywz � t � t�v �J� �[y=��� �]y ���e{ uwv �[} t � �!�Jy � � � ��� �[y����0),� t � ����y (

� ($� t z t � t �[y �+%,(Az"�]� �!� t�v �0) ( v (j}'�+) �Jy"�[} v � u ) t ),� } t yq{"&( �+%,( � � 	 � ���0)h� t � u {��
t ���/)&(  �[� � v ��� (jz � t ywz v ($� ,�7(|}�� �w} �� � t ywz t ),z����+%,( � { uwv �]y � �0)&( ��� � v]v � t ywy�� �#���!� ���
% t  u (*(|y t z"�J���&(jz u � � t y�� v � u ) t )�� (� t ywz �[y"� � � t � � �0(� �[yw} v {wz��[yw� �&%,( � �7(|y � ),}'%"���/(�
� y"� � � t � ���/( ��� t �#�J�*( t y=z z1( � �J�~�4( v � �#��� � � ( s %,( � �0)3( � � (.)� � �b�-($� t z t � t � ( v z" ���
(jy=}��
z,( �[y����/)h� t � �!�Jy t�u �J{�� t )&(� �J{,),}*( ( s %1( � ( v z" t )&(��@{"� �+(P�/(jy,(.) t�v ���[ya}$�J�~� t )��!��Jy ���
�+%1( � ��� � ( v z" �#���&%,( � � 	 � �!�  � t ywz t ),z�� t ywz )&(�� (j}'� � � ��0(|y,(*) �[};�w{,),� �#&( t  t }��J� ����y
z,(|y"�J� �[y t ���0) ���0)h� t ��� � %"�[}'% �]yw} v {wz,($O{"&($��[y �]ywz,(����]yw� ���0) v z����[z1( )&($��J{1)h}*($ �[y�� t ) ���J{"
( v (j}'�+)���y"�[} ���0),� t �� ( s %,(*)3( ������0)h� �]y��]y��+(*) �J�4(*) t�u � v �!��� u ($� � (*(|y �+%1( �� t ywz t )hz"��=�@y"���Ky
t Z�6('� t z t � t ",}*) � ��� t�v � �[yw� � � ,{w}'% t F�,)��	�3(|}$�� � �6)&( v[t �+( t ywz �+) t y" v[t �+( u ('� � (.(jy �+%1(
� { uwv �[y � �0)3( t ywz � � 	 �  � t ywz t ),z" � 	 {,(jy��+%1(*) � � � ����� (

s�t�uwv ( ��( � h{w� � t )��]�*(� t y=z }����~� t )&(� �+%1(�&( � t )��!�J{"  � t ywz t ),z" ( � � 3%"�J{ v z u (
y"�#�&(jz%�+% t � �&%"�� �!Ay��#� t y�(�� % t {"�� ���/( ,{,) �/(|�%�#�5�6('� t z t � t  � t ywz t ),z" � �[y&� t }$� � �&%,(*)3(
t )3( � t y�� �-($� t z t � t �� t ywz t )hz" �+% t � t )&(H{"&(|z u � � t )��!�J{"�}��J� ��{wy��!� � (� ���0) � t ) ���J{"
�w{,),� �#&(� � ( ( � ( � s � � � 	 � 	 � � � 	 � t ywz 	 � � � � ( � (*(.),��� ��� � � � )&(�� � ($�� �+%,($&( ���0),� t �� �
t ywz }��Jyw} v {wz1(� �0) t y@{ v*t )��!��� t ywz v �[yw� �[y=� � u ('� � (.(jy`z"���7(*)3(jy�� )3(� �J{,)h}.(� � t )&(q�,)��]� t ),�
�,) � uwv (|�� �]y �-($� t z t � t ( � (�h���!�+( �&%,(�3(~�,) � uwv (j� ��]y �6('� t z t � t (���}'% t y=�0("� �&%"�� ��!{wz=�
�+%1(jy � ���/(� t �0(jy,(.) t�v#t y" � (*)����0) �+%,( �@{,($ � �!�Jy x



� � �

�����������
	���
����	 ����������������� ��!#"#� $%��& ��'�(*),+-��	%.�& /�0���	%$%�1�2"#� �3+-��	%.�&
4 ��5#67+-��	%.�&98 4 �#�:+-��	%.�&98 4 ��;7+-��	%.�&98

< ��$%=>0���$%.����?� $ @ A
B�BDC���"#�?� �E"#	GF-�*0�H7�����3�
��. ��A?82)I(�JK'DFL��5?8M�2)ON��#A?8 ��A?8K� ��& "#0�� ����$%.����>�E$ +-���
+-��� ��"*.��?F���	P�
&E& $ +-�����E$%"#���
��.Q�R�
	%	 �S���K'

�>0�H7�����
��0��ET�"#� ��B�BDC?HU�
$%�V���>�E�EW?F�X
A
B3@YX
;
B:C �R8K�
0��ET�"#� �?8K��� ����� "#��F�Z?82��"#�>�E� $%��0*� "#�

�
.�.���.����?� �IW
[ $ � 	%� �#A
B3@O�
\#B:C��E$ � 	%�]�
��.Q�E$ � 	%�9@ �?8,� $ �E	%�#F�^?82& 0��*� $ �E	%� �R82� $ �E	%�

� ��	P���E��.
(*0��*_E���9� Z
B�BDC�&E0���_I�������
������&E& ^?8K& 0��*_E���9�
` .�$ �E$%"#� �#;#A�@Y�?X
A�Ca��.�$ � $%"#�bF-$%Hdc�� $%�?��F 6?8 ` .�$ �E$%"#�

�9� �#e
(*��� $%��& \#B�BDC>& ��� $%��&2&I�����E��Hd���?�E&RFf��^?8 ��^?8& ��� $%��&S$%.����>�E$ +-�����E$%"#�LF���Z?8

& ���E$%��&M�
.�.���.g���?�E�EW ��"#��hi���E�������D$%�*hj"#�EHU��� $%"#�
/���& ��� $%c*� $%"#� 5?82��"
�E� ��\>82.���& ��� $%c*� $%"#�LFL�RX#8�c����E@ \>8K.���& ��� $%c*� $%"#�LF�6?8K�OW*c��#F

�E$%�����>�3$%��hi"#� HU���E$%"#�k"#� !#�����E�?F��R���E��!#"#�EW?F�#�R8K& "#0��E���
�
0��ET�"#� &

��0�.�$%������� ;#���#Cl���
�E!#�����
0�.�$%�������]��"
�E� �#�?82	%�9m?��	L$%��.�$%����� "#�
�2"Rm?�����
!#� ;#�#��Ca!#��"#!#� �
c�T�$%�]��"Rm?�����
!#� ��\>8K& c-���E$P�
	�"#�K�E��Hdc�"#� �
	

��"Rm?��� �
!#�
�2� "#& &I@ X
Z
B3@YX
6
B:C-	%$%��n>$%��!:���?�E�EW ��^?8K� ��	P���E$%"#�
� �9hi���E������� +-��	%.�&
o "#	%.�$%��!#& 6
\��9@Y6#6
BDC-T�"#	%.�$%��!#&�F�	%">����@

�E$%"#�LF��
	 �E���E�-���E�D!#� �
c�TLF����E�#e
)O�>�E��	%	%�����E0-�
	 ;?82��"#c>W*� $%!#T?��.���� � ��;?8K� $%!#T?� &�HU�
�-�
!#��Hd���?�
c�� "#c����E�OW
��
��!#0-�
!#� ;
\?Z�Ca	P�
��!#0-�
!#�]��"
�E� ��\>8,� � �
��& 	P���E$%"#��$%��hi"#� HU���E$%"#� ���?8K	P�
��!#0-�
!#�
N,T?W�&E$%���
	 ^
B�BDC�c�T?W*& $%���
	�.���& ���E$%c�� $%"#� X#82c-�
!#$%��!�F�m?"#	%0�Hd��&����?8 5?8bc�T>W*& $%���
	>"#��.�$%!#$ � �
	>hi"#� HU���
hj"#�EHU��� +-��	%.�& & c�����$P�
	�c�T?W�&E$%���
	bhi�R���E0��E��&�F

��6?82& $%p�� 4 $ hS0��*0�& 0-�
	q8
N,�E$%��� ^
B�BDC�c�T?W*& $%���
	�.���& ���E$%c�� $%"#�bF \>82	%$%&E��c��E$%���

�9� �#e
N,0���	%$%�R���E$%"#� 5?82c�0���	%$%&ET����RF ;?8Kc�0���	%$%&ET����RF-X#8K.���� �

�#�R82c�� ��c�0���	%$%����� $%"#��.���� �

s�t�uwv ( ��( �Jx � ($� t z t � t � ( v z"��0)�} t �+(|� �0) � (� �]y � � 	 �
� � � � � t ywz � { uwv �]y � �0)3(��� t y �
z t ),z" (

r � �ts %"�]}'% �����4(� �#� �[y����0),� t � ����y t �w�4( t ) �[yH} t � t�v ��� -u

� �+%,(.) �
{1(� �����Jy� t )&(�x

r ���ts % t ���[y����0),� t � ����y��� �]yw} v {wz,(jz �]y �&(�� �!{ t�v �[ywz��[} t � ���/(�h{=�~� t )�� (��u

t ywz

r ���ts % t ���[y����0),� t � ����y����� �  � %1( v ��� { v � � 3( t ),}'%,(*) -u



� � �

s %,($&( �+%1)&(*(�
{1(� �����Jy� t )&( )&( v*t �&(jz u {����+%,($� ) t y"�� (.)� t )3(bz"���7(*)3(jy�� ( �Pt �&(� � ���������
y"�#�&(jz �+% t ���&%,( t y" � (*)�� � r ��� t ly��#���+%,( t y"�� (.) ��� r � ( � %,(�� u &(.) �/(jz �]y����0)h� t �����Jy
&(.(j� (*)� �[y �&%,(�� ) 3( t ),}'%,(*)  t y=z ���J{wywz �+% t �az"��� (.)&(jy��a} t � t�v �J� �]yw� �-($� t z t � t � (*)&(Hy"���
(��@{ t�v[v � {"&('� { v ���/) �]y����0),� t �����Jy t }j}.(�� ( s %"�����Fzw{,( � � �+%1(�z"��� (.)&(|y �Zy,(.(jz" �#� �&%,(�� ���
�,) �[� t ),�Az"� )&(j}'� �!�Jy" ��� u � uwv ���J�0) t �,%�� x t }j}.(�  t ywz �[z,(|y�� � �w} t �����Jy�� t Oz,('� t � v (|z �[y�� % t ���+(.)
� (

���  �  � ��������� ���
	 �������� � � � �"� ����� � ��� �������

�ly� � (*)� ��� r � ��� v]v � t )$�~z1(j�4(jywz"�]yw� �Jy��&%,( � t h� t � % t ywz t ywz t )3( % t )hz�� � � u &(.) �/( t 
�+%1( �J��� �]� t�v �]y����0)h� t �����Jy~� t � y��#� u (��1)�� � �[z,(|z �/)��
y�� �Ky � � �&%,( &( t )h}'%,(.) ( � }$�Jy" �[z,(.)
r � tFu ('���&(*) t �w�,) � ���]� t �����Jy ��� r � �&% t y r � ( s % t � �! � �[ywz"�]} t �����/(�h{w� � t )�� ($���� v[v�u ($� �+(.)
� t �!}'% �+%,( y,(.(jz" �#�"�]y����0)h� t �����Jy t }j}*($� �+% t y�} t � t�v ��� �[yw��z t � t �[yA�0(|y,(*) t�v ( s %,( }��Jy��+(|y�� 
�#� ,{w}'% �[ywz��[} t � ���/( h{w� � t )�� ($ t ywz �+%1(�� ) �0),z,(*) �[yw� t )&( � t )�� t�uwv ( t ywz � (���� u=v ( � � �-(*('� �+%1(
y,(.(jz" �#� �+%1( �]y �&(jywz1(jzb{"3(*) ( s % t yw��� { v]v � � �&%,(�}$�Jy"��+)h{=}$� �!�Jy ��� h{=}'%�)&(� �J{,),}*(� h{w}'% t 
h{ u �3(j}'�O�J{"�]z,(������y v �]y,(O�w{ u=v �[} t }|}*($�k} t � t�v �J��,{w�~� t ) � (� t ywz t ywy"�#� t �+(|z u � uwv �!�J�0) t �,%"� (�
�� � ( v]v � ($ � t�uwv �!&%,(|z t ywz%�&%@{" �&%,(*)3(��! t y�(��� t�u=v ��3%,(jzc}��Jy �/(jy�� �!�Jy �Jy&�+%,( }���y �&(jy��  �#�
�+%1(A�/(jy,(.) t�v ���w{,),� �#&( u � uwv �!�J�0) t �,%�� (

� t )h� �Jy � ��� � �������w� ( ����� ���#���0($ t � (.( v ���0)  �J�-( �#� �&%,(�3(P�,)&($h}.)��[��� ���/(P�J{"�]z,( v �[y,($ (
� ( v �� ��e}*) �!�+(.)�� t ���0)e}��J� �"� v �[y=� �+%,( t y=y"�#� t �+(jz u � uwv �!�J�0) t �,%��Tx " � y �+%1( t ywy"�#� t � �!�Jy" ��z�����
� �]yw�J{"�!&% � t }'��� �J�"�]y"���Jy��%}��Jyw} v {" ���Jy� �,{=zw�J�-(jy���� �[y�� (*)&(|yw}*($ � t ywz �+%,( v �]�/( (!( (�� �  � h{ u �3(j}'� 
� ( v z" % t �0( ���� v (�� t y@{ t�v  t y=z �Jy,( v �]�/( v � (�������  ���0) t � ( v z �#� �]y��+(*)3(��� ( � �Uy��#� �&%,(jy �&%,(*)3(
t )3(a� t y���(���}*( v]v (|y ������ v (�� t y@{ t�v ��#� t �0(jy,(.) t�v � t y@{ t�v ( (!( � � u=v �����0) t �1%@� {"3(*) 2(��=�4(j}'�
t y t ywy"�#� t � �!�Jy � � u ( t y t }j}j{1) t �&( t y=z }����~� v ($�&( ,{w� � t )$� �#� �&%,(F}��Jy��+(|y��  �#� t y � �+(|� (
� � )3(j}'� � t�v {,( �,{wzw���6(|y ���h{w}'% t �� t ��� �� �[� � �0)�� t y�� ��!{wz�� � �0)�� t ���0)��+% v (��F}����~�-(jy �
� t ),� � 3%"�J{ v z u ( t � � �]z,(jz�� �+%1(�&( �#� �+(|y �[ywz"�]} t �&(~� {w}'% ���/)&( t�u �J{�� �&%,( �,)3(��,{wz"�]}*($ �#�
�+%1( u � uwv �!�J�0) t �,%,(*)��&% t y t�u �J{�� �+%1( ���0)h� u (��[y=� t ywy"��� t �&(jz ( (!(�� t }'% t ),�J{w�-(jy�� 3%"�J{ v z u (



� � �

� � �0(jy � u �3(j}$�����/( v � ���!�&% t � �[y��[��{w� �#� �,{wz=�J�6(|y�� t�v �]y��+(*),� � v*t �����Jy ( � �F� ��{ � (.( v �]yw} t �
� t�u=v ( �#��� t ) t �,%,) t ��]yw� �0) h{w� � t )��]���[y=� t y �!�+(|� t }|}j{,) t �+( v �"� )&( v ���JyHz"� )&(|}$� �@{"�#� t � ����y
� �a} t ���h{,)&(��&%,( �+%1)h{"����#� t y t )h��{w�6(|y�� ( �ly=y"�#� t � ����y y,(*(|zHy"�#� u ( }����~� v ($�&( v � y,(|{��+) t�v �
%"��� (��0(.) ( � y,(K} t y �[y=z"�[} t �+( �&%,( � t�v {,(��#� t �w{ uwv �[} t � ����y ���!�+% t y � �0(.) � �,{wzw�J�-(jy�� ( sCt � (
t z � t y�� t �0( �#� �+%,(S}���ywy"�#� t � �!�Jy" �#� � t ywy"�#� t � �!�Jy �0(.) u  �!(��

� (�� t � �[y,(|z 3(��/(*) t�v z1(�h}.)��]��� � �0( �J{"�[z1( v �]y,(� �+% t ��� t�v �[z t �&( �+%1( t�u � �0( � u 3(*) � t �
� �!�Jy" ( s�) �!���[yw���J{"�[z1(� ,{w}'% t  � 	 (.(� � ����� ��� � yw� v ("� ��v {w�-(jy��&% t�v � t ywz � � h�0) t �0("� � � � � �
� (���+(*)�� � � � � � �lywy1( � ),{wywz,( v � �J� ��{wy��!��� � � v]v (j�/("� ��� � � ��s � v[v � t �  � � � ����� � t )h� �Jy��
��� ����� �[y=z"�[} t �+( ,�7(|}�� �w} ���
�4(���#���[y����0),� t � ����y �+% t � &%"��{ v z u ( �]yw} v {wz,(|z%�]y t ywy"�#� t �+(|z
u � uwv �!�J�0) t �,%"� ($ � t ywz t )&( $�
y"�J�" �[�*(|z �]y s�t�uwv ( ��( � (

� -@-���� ���
	��� � -@?���� ����	�	��� � *CI���� �2$'"+5L9'����
�2&@&)3#"%$'&8O���	:3#">"+-@�1&)O � �
�P3 XS*V-@�1&)- � � � � �
�P3#(+0#9/"+*V(NO � � �
	:">9/?>?! "+- ?�9/3#"%&)-"	:9/5  $<">*C?+9'� �
	:9'��(>-8��(>? � �
	:9YF'-@">$'H'- � �
# -); -@&)(>?$���B-@$�%��1-@?>? � � �
& $GF4*CH/$<(+*C9'� �
' 31"+ �9/?+- � � � �
( 31$'IV*V(NO �
� -@IV-@FG$'�1&)- � �
) 3#6�*N-@&�(>*VF/-+�2?>?�- ?+?+5L-8��( � � �
)  �-@&8*C$'I-,#- $Y(+31"+- ? � � �

s�t�uwv ( ��( ��x ��)&($h}.)�� u (jz � ( t �!{,)3(� �#� t ywy"�#� t �+(|z u � uwv ���J�0) t �,%"� (� � )��J� 3(��/(*) t�v  �J{,),}*(� (

���  � � . ��� ��� � �
	 ����� � � � � � �"� � ��� � ��� � � � � � � � ���
� y �0(|y ���0),� �]yw���+%,(����
�7($��#�e�-($� t z t � t )&(|}��J� �-(jywz,(|z ���0) h{w� � t )�� (���[yq�J{"�[z1( v �]y,(� t � �
�,) � ���]� t �&(� t y t y"�� (.) � � r � ( � ��� (��0(.) � t � �0)&(5z"� )3(j}$� t y" � (*) ��� r � �� � ���� t ������ �[} t�v[v �
(�� t � �[y1( h{w� � t ),� }$�0)h� �0) t �&%,(j� &( v �0($ ( s � �7(.) ���0),� t z,($� t � v (jz  �h{wz=� �#� � % t � �[y����0)��
� t � �!�Jy ��Sy"�0),� t�v[v �q�,)3(�&(|y�� �[y&h{=}'% h{w� � t )�� (� � � (�� t ���]y,(jz&� ��� z"��� (.)&(jy��A}��/)h� �0) t (
� y t �,)&( v �[� �[y t ),�  �!{=z=� � � (�� t � �[y,(|z �Jy v �[y1(Z�w{ uwv �]} t }j}*($�P} t � t�v �J��h{w� � t )�� (� ��� %"�]}'% �



� � �

z"�!h}j{���� )��� ( � y t ���/)&( }$�J�~�1)&(*%1(jy" ���0( �"��� v[v ��� ��{w����!{wz�� � (�� t � �[y,(|z t�v[t )h�/(*)�}$�0)h�={"
�#� t ywy��#� t �&(jz u � uwv �!�J�0) t �,%"�[} (|y �&)�� (� ( � y }��Jy"��+),{w}$���[yw� �+%1( � t � 3($� � � �]y"�!��� t�v]v � {�&(jz&�+%1(
� t � 3($� &%"���Ky �]y s�t�uwv ( ��( � ( �  � � t �J�0(|z%�&%,( h{w� � t )�� ($ �!� � t  t �w� t )3(jy����+% t ���+%1(
� t � &('� � t ;y"�#�;}$�J� �,)&(.%,(jy" ���/( (|y"�J{w�0% ���A} t � t�v �J� t � t )�� ($��� �#� �&%,(Kz t � t � t ywz �+%@{"�� t 
� {,)��+%,(.) )3(��Uy1(jz �]y��+%,( 3(j}���ywz ��!{wz=� (

������������� �
	����	�� ���������������������������� �!��"$#%����&'&(�!)*+�,�-".	/��".	����0&1��)
2��3���+� 2/�	�4

5 "$)*&(���6+".	

� t �!{,) t�v[v � ��}|}j{,)3)��[y=� �[ywz��[} t � ���/( ,{w�~� t ) � (� } t y t�v  � u ( ���J{wywz �]y v � u ) t )$� } t � t�v ���  �
��]yw}*( �&%,(S� � t�v �! � �-%,( v � �+%,(S{"3(*) �Uywz � % t ���+%,( � y,(.(jz ( � � )  � (�� �&) t }'�+(jz t }��0),�w{"��#�
��]yw� v ( z"�
}j{w�-(jy�� ,{w� � t ) � ($ �#�;�w{ uwv �]} t �����Jy" �[y �&%,(�}$�Jy"h{=�6(.) %,( t�v �+% v �!�&(*) t �!{,)3(��&(�� �
���
�7(�� ) �J� � � v {w� u � t �  v ��} t�v �Jy v �[y,(~} t � t�v �J� ( s %,( }��/)h�w{"a}$�Jy�� t �]y,(jz � � h{w� � t )�� ($ �
t �0(.) t � �]yw� t &%"�/) � � ( � &(jy��&(jyw}.(� �4(*) ,{w� � t )$� ( �Pt &(jz �Jy �&%,( �,)3(�� ����{" �-($� t z t � t
 � t ywz t )hz"�� � }$�Jy"��+)h{=}$�+(|z t h{ u 3($� �#������{,) �&(*(jy �-($� t z t � t ���
�7($��+% t � � {"&(|z&��� }'% t )��
t }'�+(*) �[�.( �[y����0),� t � ����y �[y �&%,( h{w� � t )�� (� ( s %1(�� )��4(*),}*(|y � t �0( t �w�4( t ) t yw}.( �[y��+%1(A}$�0)h�={"
����1)&(�3(jy��+(|z �[y s�t�uwv ( ��( � (

s %��� �,)� �� �!{=z=� )&(j� �0)��  )3(�,{ v �� ���0) t h�4(j}$� �U}��+(���� �����4("� u {�� � � ( v � �+% t �  �J�-(
�0(|y,(*) t�v }$�Jyw} v {" ���Jy"k}���{ v z u (5z,) t �Ky ( � ��}|{w�-(jy����Xz,(*) ���0(|z � ( t �!{,)3(� t )&( ���# � �[� � �0)�� t y��
� � ( ( ( �#� �  � � )3(��@{,(jy�� v �&�
}j}j{1)&)��]yw� � �]y&�&%,(�3(  �[yw� v (az"�
}j{w�-(jy���h{w� � t )�� (� � ��� �+% z"� )3(j}'�
t  &(� h�-(jy����#� �+%,( ���J�"�]}� u (��]yw���+%,( ��� ��  t�v � (|y�� ( � �+%,(.)��6('� t z t � t � ( t �!{,)3(� ,{w}'% t 
�+%1(��]y��+(jy=z,(jz t {wz"� (jyw}.("� t y=z �&%,(S�w{ uwv �[} t � �!�Jy��[y����0)h� t � �!�Jy � ( ( � ( �87:9 ������*; � �]y����0)h� t �����Jy
t )3( t�v  �%��� �+(jy �,) � ���]z,(jz � �!� � �#� ,{w�~� t ) � (� % t z t � v ( t  � �Jy1( �6('� t z t � t � ( t �h{,)&( � �
�+%1(|� t )3( t �,{w�6(|z ��� u ( �[y=z,(j�4(jywz1(jy�� v �Hz"����+)�� u {��&(jz�� (

�������������  <	�	�"�� �����,=/��+����+".#$)6�w�020��>��	8� )*+�,�

s � 3(*( � %,($�&%,(*) �+%1( �&)&(|ywz �����&%,( �[� � �0)�� t y=}*( �#�5z"���7(*)3(jy�� ���
�7($ �����-($� t z t � t ���J{ v z
} t )&),� u (|� ��ywz �+%,( }$�Jy",{w�6(.)a�6(|z"�[} t�v �[y����/)h� t � �!�Jy%�&(�� � ���
�4(� � � }��Jy=zw{w}$�&(jz t y"���+%,(.)



� � �

� ($� t z t � t � t �=�7( t ) t y=}*(
�]yH}��0),�w{"

s ���"�[} t�v � ��� � � ���
� ( ( � ( � " s �J�"�]}� �[y=} v {=z,( ,�
� ��� �J�  � ( ( ( � �
� �Jy��+(|y � s ���4(� ��� �
� ( ( � ( � "��U��{,)&($ t ywz � t�uwv (� � �
s �!� v ( ��� �
� z"�!�����Jy�� �;{ uwv �]} t �����Jy � ���
�l{��&%"�0)�� � z"�!���0) �!� �
	 ( t z t�u � v � ��� � ���
� ( ( � ( � " �]y � v*t �]y � yw� v �!&% � �
�e{,)h� � &( � ���
�l{wz�� (jy=}*( � � �
� y��+(*),y t�v � �&)h{w}'�!{,)3( � � �
� ( ( � ( � " �! �0)h� t y"�[�.(jz �[y�� � �&%,)&(.(A� t ) �� � �
�Pt }��@�0) �J{wywz � � �
� �J{,),}*( ���
� �4(j}�� t�v � �Jy��&(jy�� � �
� ( ( � ( � " � �7(*)� � ��}.)&(jz��!� %"�J{1)� � �
� (jz�� tas �
�4( � �
� ( ( � ( � " � � t y" ��� � 	 � �  � �
� �Jyw} v {" ���Jy" ���
� ( ( � ( � " uUt &(jz �Jy t )&(j� �0)�� � �

s�t�uwv ( ��( ��x � �! �+) � u {�� ����y �#� �-($� t z t � t � ( t �h{,)&($ �[y v � u ) t ),� } t � t�v �J� ,{w�~� t ) � (� �#� }��Jy �
h{=�6(.) %1( t�v �+%w} t )&(��w{ uwv �]} t �����Jy" (

h{1) �0( � ���+%"�! � �]�6(���� �+% t ywy"��� t �&(jz u � uwv ���J�/) t �,%��6(jy��+) � ($ ( s %,(A}�� v]v (j}'� �!�Jy �#� t ywy"�#� t �+(|z
u � uwv �!�J�0) t �,%"�[} (jy��&)�� ($ � t Az,) t �Ky&� )���� �+%1( � ( u t ywz )&(�� (j}'�+(|z t � t )�� ('��� �#�5z"�J� t �]y" (
s �����&%"�J{" t ywz (jy��+) � ($ � (.)&(K}�� v]v (|}$�+(|z��#�&%,( v �]��� � �[y=��� t }$� �/) u ($�[yw���&%,( � �]�6(�� ��� t y@{ t�v[v �
z,( v �[� �!� �&%,( (|y��+)�� (� ( � ���+%,($&( � t ) t ywz"�J� � � �

�
��� ��� � (.)&( t y t�v �
�*(|z t ywz t ywy"�#� t �+(|z

���0)��6('� t z t � t ( s %,(�z,($� t � v  ��� �&%,(P}$� v[v (j}$�����Jy t ywz t y=y"�#� t � ����y t )&(5z,($� t � v (jz �]y �l�=�7(|ywz"� �
� ( � )&( ��{"3(jz��+%1( �0) �[� �]y t�v � � �6('� t z t � t � ( t �!{1)&(��{"&(|z �[y��&%,( v � u ) t ),�a} t � t�v �J� h{w� � t ),�
���0)h� t ywz � {1) �+%1(*)�(jy1)��[}'%1(jz �&%,(�� ( t �!{,)3(�3($��� � �]yw} v {wz,( � � t zwz��!� �!�Jy t�v � t �  �+% t � u ($� �+(.)
)&(|�,)&($&(|y �&(jz �+%1( ) t yw�0( ��� �[y����/)h� t � �!�Jy �[y��+%,( t ywy"�#� t �+(|z u � uwv �!�J�0) t �,%"�]}�(jy��+) � (����� � � �[yw� t
� ��� t�v �#� � � � t �# ( s %,($&( � t �# � (.)&(Sz"��� (.)&(jy���� t �&(jz u ($� � (*(jy � �J���[} t�v �-($� t z t � t �=z,('� t � v (|z



� �!�

�[y s�t�uwv ( ��(�� t ywz y��Jy � ���J�"�]} t�v �-($� t z t � t ��� � �0(jy��[y sCt�uwv ( ��( � t ywz6(�� % t {"�� ���/( v �~}$� �0(*)3(jz
�+%1( ��� � (jy��+) � (��� � ( ( ( � t�v]v �+(���� �]y �&%,( � � � (jy��&)�� ($ % t z � � u (S}$���/(*)3(jz u � t � t � (

� ���D&%<@&1�D& � �D&1rA�J�������D�D��
�!� � 9 ������ � � �;� � �$� � �D�D� @rl�D&1r
� �D&1rAI[�D� d ����@� ��� � <��J���@	�����;I[�D� d ����@� ���

�����D& � ' ���	� 
��%9
4� 0�"
� ���E$%"#��&RF����>� � �
���E��.1& ���?� ��������&RF�c-�
�I� &M"
hl�7��T�� "#��"#	%"#!
W?F���"#����	%0�& $%"#��&98
� M ��� M�� ��? ��� ��
�9
4 �����������
	%$%p���.�.���&E���E$%c��E$%"#�g"
hS� T������?�E$%� ��� ��&E"#0�� ���#F�� [ T�$%&���"*"#nk$%&M�
�f"#0*����"#0�$%&��:�3	%��"
�E��� &3	%$ hi�#e �>8
� � �
� � ��
 �	� 9
4 o $%!#T�@O	%�9m?��	����! #"�"
hS�E"#c�$%��&RF��?e !�e%F	� [ "#c�$%��&�$%����	%0�.���&EW*Hdc�� "#Hd&�F�e%e%e �>8

s�t�uwv%$ ��( � x � �� �'&�� u {�� �!�Jy��#� � ���"�[} t�v � $ � t z t � t �]y �)( $ � � � �  $ y�� $ y=} $�t ywy"�#� t � $ zq}$�*&h�={" (

������������� � �� ���0��� �".	

� ��� $ & $ y�� �#& �J� �)( $ �+&��[�#�[y t�v3v � u & t &,� ,{w�~� t &$� � t �  $ ��� � z"��� �[z $ z��)( $ � $1t �h{,& $  �[y�� � � �J� �
�[} t�v[v �-& $|v*t � $ z t ywz {wy,& $jv[t � $ z � $1t �h{,& $  ( � z"���� �[y=�J{"��.( $ z u/$ � � $0$ y&�)(,& $�$ z"��� $ & $ y�� ���J�"���
} t�v[v �1& $jv*t � $ z � $1t �h{,& $  (32�"���� " ���54  $ y�� $ y=} $  {",{ t�v[v � u/$ � �[y �'( $Kt ywy��#� t � $ z u � uwv �!�J�*& t �,(��
$ y��'&,� t ywz��[yw} v {wz $Zt ("�]�*( v6$ � $jv � � $ & � � $ � �#� �'( $ }$�Jy�� $ y ���#� �)( $ & $ ��J{,&,} $ ( s ( $ � t �w� $1t &
�[y t � t � �*&�� ��� ��� t y=y"�#� t � $ z u � uwv �!�J�*& t �,(�� $ y��)& � $  t y=z~� $ y $ & t�v[v � t & $Kv �]��� � $ z�� � t ��]yw� v6$
 $ y�� $ y=} $ ( � �87 ��� � $jt �!{9& $ Z� ��� $�t v ���� �#� � ���"�[}$ �)& $1t � $ z u � �)( $ ���{,&h} $ � t  t y �!� $ ���]� $ z
�*&Z}��J� � t ��z $|v �[� �!� $ z v �! � (;: �������
  $ y�� $ yw} $ <& $ �,& $  $ y�� t�v]v �#�'( $ &l� $ y $ & t�v �!� $ � � h� $ }$� �U}
 $ y�� $ y=} $  ( � y �J{,& � u  $ & � t � ����y" t }�&��#� �)( $ � � � $ y��)& � $  �)( t � � $ & $Pt y=y"�#� t � $ z����)( $  $  $ y �
� $ yw} $ �� $ & $ �'( $ � � �� � t &�� t�uwv6$ �]y $ ���,& $ ��� � $ y $   � ��]yw} $ �'( $ � $ yw}��
z $ z~z"�J� t �[y � h� $ }$� �U}
t ywz=& $ ��J{9&h} $ � ,� $ }�� �w} �]y����*&h� t �����Jy ( � ("�*& � $ y��)&�� $ �� $ ywz $ z y"�#�����<( t � $Zt y�� : �������
 � t �  �
u {�� t  �>$ � t ���]y $ z $ y��)&�� $ ��#� v �Jyw� $ & v6$ yw�#�)(��J���# � v � : �� ����
 � $ � t z t � t � $jv z" � $ & $Ku?$ �[y=�
t zwz $ z (

s ( $ z t � t � t�v �]z t � $  u �#�)(��,& $ h}0&��]��� � � $ �J{"�]z $jv �[y $  t ywz �)( $@$jt & v � $ & � �+&h� �[y .("��� �
�[y=���)( t �;} t � t�v �J� $ &��X�,&�� � �[z $ za� $ � t z t � t � $|v z" t & $ �[� � �*& � t y�� ���*& ,{w�~� t & � $  ( � ��9 ��� ;����
�[y����*&h� t � �!�Jy��?& $ }��J� � $ ywz $ z u � ���J{9&��#� �)( $ � � $ �9& $ ,}�& �[������� $ �J{��[z $|v �[y $  � � $ & $ '("���Ky
� � t �w� $1t & � � � �#� �)( $ � �[� $ ( � �'( $ &�� $ � t z t � t � $jv z� � ,{w}8( t BA � �C7�� � � �ED ��" �GF�������*; �

H � � # �������"�� � ��� � ��� 	$� ;� � t ywzJI �	� 9 �LK ��
 ��NM t�v ���� v[t ���[� � �*& � t y��O&�� v%$  (



� � �

� -)(>$/X#$Y(%$ � (>$<HL9S&8&83#">"+-@�1&)- ? � -@�/(>"+*C-@?U �9/?>?+-@?>?�*C�#H (>$<H
� (%$<H ; "+- W�3#-8�1&8O�� � XS9S&)315 -@��( ; "+- W/31-8�1&8O��

� -@XS*,$��DO4 �- 	
	 ����
4 �#e !�e%F�� [ T�$%&���">"#n e%e%e ��F�� ��2����	%���]e%e%e ��F��9(*c-�
��&��d�K/�������&6�>8
�23S(+019'" � �DXS*V(+9/" ��� �����
	:9/��(+-8��(��:O� �-@? ��� �����
4 �#e !�e%F��E+�!#0�� ��&3�
��.Q� �
��	%��&6�>8
) 3#6 *N-@&)(+*CF'- �2?>?+-@?>?�5L-8��( �
� �����
4 �#e !�e%F�� T�$%!#T�	 Wk� ����"#HdHd����.���.)�>8
�23S(+019'">*T(NO ��� �����
�U$/& %�H/"+9/3#�1X ��� �����
4 �#e !�e%F�� ���
& ��.�"#���:� ��c�"#�E�%�>8
& $GF4*VH�$Y(+*C9'� ��� �����
4 �#e !�e%F�� $%&�"#�E!?�
��$%p���.g$%�>�E"7�ET�� ����c-�
�I� &%�>8
	:9/IVIC-@&)(+*C9'� ) *��8- ��� � ���
' 3#"> 9�?�- ��� � ���
�231XS*C-8�1&8- ��� ���
�
4 �#e !�e%F��Ehi"#�M�
.�0�	 �M� ���
.����E&6�>8
	:9/��(+">*V6#3#(+9'" ��� ���
�
'��
Hd��"
hS�ET��]�
0��ET�"#��"
h�ET��D�
����"
� ���E��.1���?� �IW
	:">9/?>?  ">-@?+9'3#"%&)- 	:9/5L 1$<">*C?+9'� � � ���
4 �#e !�e%F�� &E$%Hd$%	P�
�,�E"7� T��D"
�ET����3�
�E�E$%��	%��&%�
) *��@-���� -8�#H'(+0 � ���
) (NO�IC-  ���
4 �#e !�e%F�� $%�km?��� & ��� T?W*�ET�H ��F�� &ET�"�2�R�
&E��.1$%�Q&E"
hi������E��� ��"#	%"#� &%�
( 31-8">O � -8IC-8FY$<� &)- � ���
4 �E���*�3� ��	%�9m#�
�?�3�E"7�ET����ET���Hd��"
hl�ET��]�
����"
�����E��.1��$%��	%$%"#!#���
c�T>Wk��"#	%	%�����E$%"#��8
� -@$'X1$<6#*CIV*V(NO � ���
# *�� &83#IV(NO � ���
4 �#e !�e%F�� �E��=*0�$%�E��&M��"VHU��� �E$ �k�
	%!#�������C�
�:XS*V(+*C9'� � ' 3#6#IC*C&@$Y(>*V9/� � ���
� $<�#H/31$<H/- � �
�
	:9/ 4O�">*CH'0�( � ���
�2MJ$'">X � ���

s�t�uwv6$ ��( ��x � �! �'&�� u {�� �!�Jy �#��y"�Jy � � ���"�[} t�v � $ � t z t � t �[y �)( $ � � � �  $ y � $ yw} $�t ywy��#� t � $ z~}��*&��
�w{" (

� y"�#� �]} $jt�uwv6$ z"��� $ & $ y=} $�u?$ � � $�$ y �'( $ $1t & v � $ & � �+&h� �Jy �Jy v �[y $ �w{ uwv �[} t }j} $  �} t ���
t�v �J� $ y��)& � $ ��� �)( t � �)( $ � ���
!� � $jv z z"� $ Ay"�#� t �w� $1t & �]y t y��&�#� �)( $~t ywy"��� t � $ z u � uwv ���
�J�*& t �,(�� $ y��)& � $  ( � ,{,&h� �� $ �'("�� �� u/$ } t {" $ �!��Z� $ y������Jy � �J{ v z u?$ & $ zw{wy=z t y���� t  �)( $
� � � v%$ �� t�v � t � l� � � $ y t �� $ ��� u/$ ���*& $ �'( $�t }'�!{ t�v�u � uwv ���J�+& t �,(��[} $ y �'&,� ( � ��� $ � $ & � �'("����!
y"�#���)&,{ $ ��� � � ������ �[y����*&,� t � ����y�� t  �'( $ � $ � t z t � t � $jt �!{9& $ �! �#� � $ yc{" $ z � � �9& $  $ y��
�)( $ }�& $ z $ y���� t�v  �#���)( $ t {��'("�*& ( � y }��Jy��'& t ���� �)( $ �Jy v �[y $ } t � t�v ��� $ y��)& � $ az"�[z $ � ("� u �!�
�)( $ � �� 
!� � $|v z �@{"�!� $ ��� � $ y ( s ("�!F� t � u?$�u?$ } t {" $ �)( $ } t � t�v �J� h{w� � t &�� $  � $ & $ �#� � $ y
u ���J� � t }�� $ � �*& �#�)( $ & & $jv[t � $ z��� t ywz t�v �Jy $ � $ � �  �)( t ��� t ��y"�#� ( t � $ $jt ,� t }|} $ � ��� �)( $
u � uwv �!�J�*& t �,("�[} �[y����*&h� t � �!�Jy (



� ���

����� �����
	���
	�������������������� � �����	
����������
������������� !�"	#�%$��

��&#��'�� �('�) ) ��&*����

The topics include "definition" and "what are the risks?"

More information on additional topics which are not

(The American Medical Assocation family medical 

Physicians and Surgeons complete home medical guide).

included in the extract is available in these files

The Merck manual of medical information contains
extensive information on the topic.

guide and The Columbia University College of

We found 4 documents on Angina:

Summary of the Disease: Angina

Get information on: [ variant angina | treatment? | diag ... ]
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Treatment is designed to prevent or reduce ischemia andExtract:
minimize symptoms.  Angina that cannot be controlled by drugs ...
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Highlighted differences between the documents:

This file (5 minute emergency medicine consult) is 
close in content to the extract, and contains more material 
than average
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i F�3�� 5 ��J,<;��
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V *AM6* ; W E
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, B ���H,43�� M � 5 34;	�>=J0 @Q@ , � W � P * ;	� �	�9=/. � &R; ;HF
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Sample Annotated
Bibliography Entries

<Topic> Presents and demonstrates the
connections between Alcott’s feminism and 
her newly−discovered anonymous ... </Topic>
<Content Types>Includes bibliography of all
known Alcott Thrillers, and a complete index
of terminology</ContentTypes><Audience>
For adult readers</Audience>

Content Planner Acquisition

Content Planner KB

Topic Content Types (11.9 of 13.4 instances)

Overview
Author Contributor

Detail (26.8 of 29.7 instances)

Overview
Overview

Navigation
Contributor (2.8 of 2.8 instances)

(4.6 of 4.6 instances)

(4.8 of 6.9 instances)

Audience Content Types... (2.02 of 3.37 inst...)

Y * 3�0��	� ?_E ' � � \ , @ . M �9=�F4` M �9,�� 5 �98 � M � @ � 5 ;H=�` �/F @ ;	����&9F 5 ;	� 5 ;1. M , 5I5 ��REei ����&9F 5 ;	� 5 ;
. M , 5 * =+, &9F MAM � &R; * F 5 F4`�.��JF4VU,4V *AM6* =�; * &[F��/8��� *65 3 &RF 5 =/;	�H, *A5 ;H=9E

�
	��m	�� ��� � � " � � � ' � "&' � �� 

i ��� .�� �9= � 5 &��-F��?,4V�= � 5 &�� F4`k, .U,��/; * &R0 M ,��Q.�� �98 * &:,<;	� 8��9. � 5 8�= 3��	�9,<; MCW F 5 ;���� .�� �9= &
� 5 &�QF��1,4V�=	� 5 &�7F4` * ;H=>. ���/=9Eli ��0�=RO * ; * = *6@ .LF��/;2, 5 ;[;HF � 5 &RF_8�� &9F 5 ;	� 5 ;e=�;��/0'&R;J0�� *A5 3
*65 `�F�� @ ,<; * F 5 O �	�R.��	�R=	� 5 ;	�98d,4= M F &9, M .�� �R` ���	� 5 &�9= �H,<;	����
;	�U, 5 .��	�R8��/( 5 �98g=�& ��� @ ,IE

� 0IVLF�0 �7, 5 8 q &�� �9F�P 5 � � ��� 8 � 8��R;H, *6M , 5 ,4.�.��/F , & �d`�F���;�� * =�.��JF4V M � @ P � * & �-^
*65I* ; * , M6MCW ;�� * �98wEn^c;
0�= �9=�;	�	& � 5�* .�0��9=�` �/F @ &9F @ .�0_;2,<; * F 5 , M V * F M F�3 W O V�0I; * =�V �9=�;
=/0 * ;	�987`�F��
=J0 @7@ ,�� * �9=[P * ;�� @ 0 M ; * . M � *65 =/;2, 5 &�R=1F<`S;	���D=H, @ �D.�� �98 * &:,<;	�4Eki ��� * ��;��	& � 5�* .�0�� * =�, M =/F
*65 ;	� 5 8��R8 ;HF @ FG8�� M =�;��/F 5 3 M F &9, M &9F 5 =/;��J, *65 ;J= �J,<;������k;	�U, 5 � 5 `�F���&�l,g3 M F�V�, M F��J8 �� *A5 3�E
* =>. �� � �U, �H, &�;��� * =�; * &&9 � ��=	�j0 5I* `�F�� @ 8��R=�&� * .I; * F 5 = � O ^ & ��F�= �j;JF 0�=	�7, @ ��;���FG8 ;��U,X;
P�F�0 M 8?8 �� *CB �>,e3 M F�VU, M F��/8��� *65 3IO_P * ;	�l;����[.LF�=/= * V *6MA* ; W F4` M F &:, M B ,�� * ,<; * F 5 =REni ��0�=ROU^�&9, M�&
&90 M ,<;	�98 V * 3��H, @ =/;H,<; * =/; * &9=
F 5 .�, * �/=
F4`�,48 v , &�� 5 ;T.��	�R8 * &9,<;��R=9O�� �	&RF��J8 *A5 3DP � * & � F &	&R0��	� �98
V �R`�F�� �>, 5 F4;	����RE(i ���9= �k=�;2,<; * =/; * &R=+,��	��0�= �98 ;HF ( 5 8s, 5 F��/8��� *65 3DF<` ;	���>.��	�R8 * &9,<;��R=
;��U,X;
@ , \_*6@Q*  �R=[,<3��	��� @ � 5 ;�P * ;	� ;��H, *65�*A5 3KF�VI=	�� B ,<; * F 5 =9E1i � * =�,4.�.��/F , & � P�,4=>, M =/F?0I; *AM6*� �98
*65 P�F��Jb?8IF 5 �1F 5 . �	� @ FG8 * ( ���mF��J8 �� *A5 3 � 	 ��,�P�, 5 8 �[,<; 9*AB ,4=/= *AM F�3 M F�0wO 8(9�9�9 � O *A5 P � * & �
.U, * �J=�F4`).��	� @ FG8 * ( ��/=�P ��	�mF4V�=	��� B �R8K, 5 8D0�=	�R8D;HFX( 5 8DF��J8���� *A5 3 &9F 5 =/;	�H, *A5 ;J=9E�i � ��;�� & � &
5�* .G0 � * =(, M =JF � �R` ���	�	�R8D;HF1,4= q , v F�� * ; W�� �J8���� *A5 3 *65 ��� ,�� 9*6M , W O � M �U,48U,48�O�, 5 8 q &�� �RF�P 5 O
� ��� 8 � O *65 P � * & �DV * 3��H, @ F��/8��� *65 3�=�P ���	� � MA* & * ;��R8k` �/F @ ��0 @ , 5 =/0�V v � &R;H=RE�i � * =(,<.�.��JF�, & �
* =m=/0�V F�.I; *A@ , M , 5 8�VLF<;�� =/;J0�8 * �R=�8 �:, M P * ;��?;�� * =+.��JF�V M � @ � P * ;	� @ FG8 * ('&:,<; * F 5 =�;HFQ, M6M � &
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BG* ,<;	�[.��/F�V M � @ =�P * ;	�l=J.�,��J= ��8U,<;2, *65 ;	���[`�F�� @ ����=�;H0�8 W OU, 5 8 ,<=
, � �9. M , &� @ � 5 ;�P * ;��l, 5
� 5 �U, 5 &��98 & � �JF 5 F M F�3 * &:, M F��J8 �� *A5 3 *65 ;�� � M ,<;J;	��RE

^$& �IF�=	�[;JFe,40I3 @ � 5 ;�;	���[VU,<= * &�,4.�. �JF , & �KV W � \ .�, 5 8 *A5 3q;�� �[=/;H,<; * =/; * &m;HFq, &	&RF�0 5 ;
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� 5 &�sF<` &9F 5 ;	� \ ;?,<=7F 5 � @ F B �9=j`r,��/;	����7,:P
, W ` �JF @ ;�����8��	& * = * F 5 .LF *65 ;:O�,4=QP�,4=K, M =/F
8�F 5 � *A5 � �[,<; 9*AB ,4=/= *AM F�3 M F�0wO � 0�VLF40��4O , 5 8��  ���R;J=Jb W O�� ��� 8 � E�i � * = * =+8�F 5 �1V W 0_; *6MA* R*65 3
*65 `�F�� @ ,<; * F 5 .��/F BG* 8��98 *A5 , M6M .�� � BG* F�0I=�� @ �R;H,48U,<;H,T. �	�98 * &:,X;��9=REn^ &RF 5 =/;	�J0'&�;��R8q;�P�F[VU, &2b &
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 =�& ��� @ �9= � F 5 �DVU,4= �98-F 5 ;���� ��,�� @ F 5�* &e=	��� * �R=9Ow;	���jF4;�������VU,4= �98-F 5 ;���� .�0U,48 �H,<; * &4E
^ 5 V F4;��wO�,g.��	� &�98 � 5 &�� � � M ,X; * F 5 =	� * .fF<`�8 * =/;H, 5 &��lF 5 � � �4E 3�ECO�,48 v , &�� 5 ; �k* =q3 *CB � 5 ,s`�0 M6M
=/;	�	� 5 34;��g=�&RF��	�<OLV�0_;�,j8 * =�;2, 5 &��� � � M ,X; * F 5 =	� * . * =+3 *AB � 5 p

�
0 5�* ;T=�&RF��	� *65 ;�� � �U, � @ F 5�* &

, 5 8 p
���
*65 ;	���L.G0�,48��H,X; * &<E
^[0�=	�j;����R=	�7VU, &2b4F 
 =�& ��� @ �9=k;HF &:, M &90 M ,<;��j, 3 M F4VU, M F��/8��� *65 3 ;���,<; *65 & M 0�8��R=1, M6M

. F�=J= * V M ��.��	�R8 * &9,<;��R=9E � , & �g.U, �/; * &90 M ,��
F�VI=	�� B ,<; * F 5 F<`�,D.U, * �mF4`�8 *�
 �� � 5 ;T.��	�R8 * &9,<;��R= *A5
;�� � &9F��J.�0�="&9F 5 ;�� * V�0_;��9=e,gP � * 3�� ;e, &	&RF��J8 *A5 3g;JFs;�� �K=	�R.U,��J,<; *A5 3 8 * =/;2, 5 &�<O *65 � * ;	����q,
. F�= * ; *AB � � * E �<EAO_.��	�R8 * &9,<;�� % V �R`�F�� ���
F�� 5 �R3 ,<; *AB � � * E �4ECOI.�� �98 * &:,<;	� % ,<` ;���� � � F�� * � 5 ;H,<; * F 5 E
i ���qP � * 3�� ;H=�, �	�q=/0 @Q@ �R8 F B ���, M6M&*65 =/;2, 5 &�R=�F4`(;�� �e.U, * ��F4`�.��	�R8 * &9,<;��R=[;HF &RF @ .�0I;��q,
P � * 3���;	�98�.��	��` �� � 5 &��k`�F��mF��/8��� *65 3IE

Y *65 8 *A5 3T, @ , \_*6@ , MAMAW &9F @ . MA* , 5 ; F��J8���� *65 3TP * ;��1=J0'& �q,T= �R;�F4`�V *A5 ,�� W P � * 3�� ;J= �U,<=
V �� 5 =	��F�P 5 ;HF�V �Q, 5 � � &RF @ . M ��;��j.��JF4V M � @ � � F�� � 5 O 	 & �U,4. * �	�<On, 5 8�	 *65 3����9O"8(9�9�9 � E
YUF��e= @ , MAM�*A5�B � 5 ;HF�� * �R=jF4`[. �	�98 * &:,X;��9=ROS;	� * =DF��J8���� *65 3 * =e` �:,<= * V M �K;JF &9, M &R0 M ,X;��l8 * �	� &R; MCW E
��F�P � B ��9OI, 5 � \ , &�;�F��J8���� *65 3 * = 5 F4; 5 �	&�R=J=J,�� W ,4=�= @ , MAM_B ,�� * ,<; * F 5 =�F 5 P �9,4bD.��	��` �� � 5 &��9=
� � * ;	�����` �/F @ =/.U,��/=	��8U,<;H,eF�� &9F 5T0U* &�; *A5 3eF�V�= �� B ,X; * F 5 =
;��U,X;m8 * =/. M , W VLF<;��?F�� * � 5 ;H,<; * F 5 = �
,�� � *65D@ , 5 W &9,4=	�R= 5 F4; �U,�� @ `�0 M , 5 8
� B � 5 8��R= * �H,4V M �4E�^ 5 	G^ � �+*-, O�, � *AM6M & & MA*6@ V *65 3+, M 3�F &
� * ;�� @ * = *6@ . M � @ � 5 ;	�98D, 5 8 * ; ( 5 8�=(3�FGF_8D=�&9F�� *65 3�F��/8��� *65 34=�V W =/;H,��/; *65 3[P * ;��Q, �H, 5 8�F @
F��/8���m, 5 8K;�� WG*65 3 �J, 5 8�F @ . �� @ 0I;2,X; * F 5 =9E � , & �?F��J8���� *65 3 * = � B , M 0�,<;��R8KP * ;	� �	�R=J. �	&R;m;JF
;�� ��F�V�= �� B ,<; * F 5 =9O � �	&�� *ABG*A5 3q;�� ��.LF4= * ; *AB ��P � * 3���;�F4` ,q.�� �98 * &:,<;	��.U, * � * ` ;����[F�� * � 5 ;2,<; * F 5
@ ,<; & ���R=(;����
;	�H, *A5�*65 3[8U,<;2,_O . � 5 , M6*� �R8DV W ;����
P � * 3�� ; * `);����mF�� * � 5 ;2,<; * F 5D* = �	� B ��/=	�R8wOG`�F��
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, MAM .��	�R8 * &9,<;��k.U, * �/= *A5 ;	���q8U,X;2,IE � �J8 �� *A5 3�=T;��U,<;�=�&RF��	�kV ��;J;	�� � * E �4ECO ;	�U,<;[,43�� ��qV �R;/;����
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Sample Annotated
Bibliography Entries

<Topic> Presents and demonstrates the
connections between Alcott’s feminism and 
her newly−discovered anonymous ... </Topic>
<Content Types>Includes bibliography of all
known Alcott Thrillers, and a complete index
of terminology</ContentTypes><Audience>
For adult readers</Audience>

Surface Realizer Acquisition

Surface Realizer KB

...

For adult readers.
For adult and children readers.

... written for expressly for gifted children. 

Audience

This book is intended for adult readers.

Content Types predicate KB:

predicate KB:
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    (distinct ~( ((cat common) ...
(lex "system"))

((cat np) ...
(distinct ~( ((cat common)

(lex "symptoms"))
((cat common)

(lex "diagnosis") ... )

    (proc ((type lexical)

(define associatedText−2
  ’((cat clause)

...

                       (lex "book") ... )
                       (signalPredicate MEDIATYPES)
    (lex−roles (agent ((cat common) 

      (patient ((cat common) ...

(subcat ((1 {^3 lex−roles agent})
(2 {^3 lex−roles patient})))))

(lex "discuss") ...

(lex "topic") ...
(qualifier ((cat pp) 

(prep ((lex "as"))
(np ((cat common)

(signalPredicate TOPIC)

Symptoms and Diagnosis
Attribute TOPIC: Using our healthcare system and 

    (signalPredicate TOPIC)
  ’((cat common)
(define attribute−topic−topic−1

    (distinct ~( ((cat common) ...
(lex "system"))

((cat np) ...
(distinct ~( ((cat common)

(lex "symptoms"))
((cat common)

(lex "diagnosis") ... )

...)

    (signalPredicate MEDIATYPES)
  ’((cat common)
(define attribute−mediatype−1

    (lex "book") ... )

Attribute MEDIATYPES: The book

Original Associated Text (unbolded) : <MEDIATYPES> discusses such topics as
<TOPIC> and <TOPIC>.

Unified Text (together with bold text from attribute values): 
The book discusses such topics as Using our healthcare system and Symptoms and Diagnosis.

�1� �"! A,C { 7�| �(� ��2PAL'%�C2,# # 2 % �$3C3�C�.:� #0# 2JI*�4�6',C1.�'�C�G?' � 3 �H) # F$2-<2�$# � ��(&	��� ) � � �	$/��$	��
�� �&#$.
$���
 �\C135. #2! #'��\C1. % A02^9 # 2 ! A�IQC �6';'�A��5D ! ',C,,�63 ! C # ��A � 7

2"#�'I2F',FEC3� �"� A�C � �S'%�C2,# )EF�� # C 7 KN'%�,#$.
�
�+3C2,#EC;�6';'�A��5D ! ',CO,&�+3 ! C # <2�5',F$2 ! 'D� I I12+9 )��&#m4��(# �

� #;# 2RI6�4�S'�C1.T',CHGN' # �:A,C # '%�C353 � 2?2N. ,&�+3$�5. I/�&#$.'�C.'�6'�C #O% 2PAO',CHGN' � C*#ECQA��6'%�52"#I� # C*#m'���A�C # C*#
�

'�C*# IQC # 2DA I13$� !$# C # I/�,# DUCA�(#') ! '8� # )EA,C�.'�5I6�6'�C # � C 7 �$7 )�� 	 F�� 	�� F�� 2PA�� F�I �
�"! )��
	�.'�5I6�6'�	 #
�$#k'���	 #�! 9�9 ����5[/�6'��C2"# �,)�)$3$�%I/�6'��C2"#/� 7 C
3 # 2$)U'
��	���	�� ! ����	19�	6#P' # 2 %.� 	*#�	����6'%�(# � � # �$2�;'�	��

'�	�GN' 2 % '�	*#F.�	19 �,#$. # '����6'��$# % 2�09 �6'%�52"#�D�		)����
	1.F.(2j<2#F'02;�\9 �(#'�C9 ! 9 7 *�#B� # 	6# # 	+)�� #
�

# 2RI6�$�6'�	�.�'
	HGN'�� I�' # 'I2C�C98)��02-,	�� ! 	6# IH4M2 % '���	��
	 #�! 3K'%�$# � '
	HGN'��&#$.�D ! '�I/�&#MD�	 # �QI��0� �LI�	1.
% 2���I�2"# I6� # 	*#�	 #;# <���	*#@#�	-I�	 #0# ���;4 7

����8���� � � � ��� � � � 
 <�� �!< ? � � �

C ��#'�+3?9�2N. ! 3�	 )�	�� % 2�09 #n# �59 )(3�	�� �"� ��	 � �6'��C2"#�2 % '���	��
	 #�! 3K'%�$# � �$#P,	6#P'I2��L4\2 % '
��	 3 	HG �5I6�+3
�

�C[�	1. �F� 7 	 7 )�)a2 #0# �5D$354 ! #'� ��	1.Z<2�K'��@� #0# 2JI*�4�6'
	1. '
	HGN'#�2)��
	�.'�5I6�6'�	 #17 " ��	�9�2N. ! 3 	�'��+B�	 # 'Y</2
)���	1.'�%I/�6'
	 # �$#���i % 2��09 �,#$. )�	�� % 2�09 # # 4�#P'��QIH'%�%ID� �"� ��	 � �6'��C2"# �!	 7 �$7 )'�(#m'
	��0)��
	H'��6'��5,�	D�&#$.
�
	 % 	���	6#P'%�$�+3�� �"� ��	 � �S'%�C2,#-� # #$26'"���,#$.$3 	1./�n'02�#;2,�$#\'���	19K�(#m'02C� # �$# � 3�	��ji 7 " �'� # '��6B	 # '���	



| {&�

% 2��;9 2 % I�2?2�0.'�(#��6'%�52"#�2 % )��
	�.'�5I6�6'�	 # 2 % '���	 # �+9�	 # 4 #P'%�QI�'��5I I/�S'�	 � 2��;4 �!	 7 �$7 )('Y</2 I13$� !$# 	 #
D�	6�$# � I12^9OD'�$#�	�.�'I2 � 	�'���	�� � 2����+. # ! # I�'��C2"#�<���	*#�'���	 # 4�#m'%�QI�'��5I I6�6'�	 � 2���� 	 # .��GF 	�� � 	 7 �$7 )
�G)���	6)J2 # �K'%�C2,#>)������ # 	oD�	6�(# � �6';'��QI ��	1.�'I2 � I134� !$# 	-� 7 " �'� # � # �&# �5'�	��%�6'��5,	=)��;2JI�	 #0# �&#$.
� # �+BH�$#M'02O'���	
< 2�0B�2"# �
	H,�� # �52"#�D�� # 	1. � 	*#�	����6'%�52"#M.(2"#�	DP4 �?� 2+D'�$#p) | �`� %��H)mD ! '��'� � �(354
# �59 )(3$� ��	1. 7 �U2���	�G'�69 )$3 	+) I12N2��;.'�$#��S'%�C2,#k2 %�# �����
	1. I12"# # '%�K' ! 	*#m' # � # ���,#(.$3�	�.p)hD ! '26'���	��

I12+9 )$3 	HGF'Y4�)�	 # 2 % I�2?2��;.'�$#'�6'%�52"#p) #0! I � � # #$2"#
�
I12"# # '%�K' ! 	*#P'2I�2?2��;.'�$#'�6'%�52"#p) � �,)')'�(# � �&#$.

��� � �P'2#$2N.�	 �%�,� # �(# � �d<��'�%I �>���
	 ���,#(.$3�	�.@�(#F2+'���	�� # 4 # '
	19 # 3(�CB	 � C��A*�A �&K ����<A) �QSQS �	� �
���	C#(2+' 7

" ��	 � �"� ��	 � �6'��C2"#5)���� # 	�< 2�0B # 2j,	��\'
��	 I12,# # '��5' ! 	6#P' # �(# '���	 	*#P'%����	G)���	1.'�%I/�6'
	
'�	�GN'�)1#(2+'�# !$# '8'���	 � #;# 2RI6�4�S'�	1.R'�	�G?' 7 �U2�� 	HG��+98)$3�	6) I�34� !(# �+3��6';'��0�CD ! '
	o,,�63 ! 	 # � #�! I �J� #
'���	 	HGN'����QI�'
	1. # 	6#P'
	6# I�	 # '����6'A9 �+B�	 ! )�'���	�� F�I �
�"!�)���	1.'�%I/�6'
	;�$#Z'
��	 #�! 9�9 ��;4>�,)')$3(�

�

I/�S'%�C2,#/�
9E��4ZD 	l9�2?.'�� 	1.�DP4:�+. #;2"�$#'�(# ��# 9E�+353�	�� ! #'�K' #17 ��	 #0! 35'��$# � ��i #C� 	6#�	��%�6'
	1.RDm4
'���		� �"� �
	 � �6'%�52"# # 4 # '�	�9 ���	 )$3$�QI�	�.�D��QI B8�$#P'I28'���	��$#') ! '�)J2?2+3J2 % �ji # % 2��� �"� �
	 � �6'%�52"#p)
#�! I �k'
���6'!9 ! 3K'%�()$3�	��02 ! #$. # 2 % � �"� �
	 � �6'%�52"# I/�&#kD�	�)�	�� % 2�09�	1.F2"#B�-# ! I13 	/��+)��
	1.��5I/�S'�	 7K?2 ! ��I�	 �ji�� � ' ! '�� " � ��$ '	�;� # � $��	
 �� � �
��
 ��� 
(	��� �U2JI !$# 	 # 2"# !$# �$# � 2 ! ����	/�+3K'�� I/���	 # 4 # '
	19 �

C �"� ��	 � �S'%�C2,# �02 ! #(. |�
C
. #;2"�(#'�$# � �ji � ' ! '�� �	$/��� � � � �� '	�-� # � $���
 $�"���� "��)� � �
� " �'� # DJ2?2+B��K��6'%� # � 	 # '�����	 # �(2^3C.@�,#$.k2��0.�	����(# � � # ��� !�� � ��� � ��������� �����
< ! '%) ! '��ji ��� ' ! '!� " � ��$ '�� � $/��� � � � �� '����2� # � $	��
 $�"���� "��,� �
� " �'� # DJ2?2+B�<��'�%I � 
 ��� 
 	��"� % 2RI !$# 	 # 2"# !$# �(# � 2 ! � ��	6�+35'
� I6��
	 # 4 # '�	�9 �

C �"� ��	 � �S'%�C2,# �02 ! #(. � �
C
. #;2"�(#'�$# � �ji � ' ! '�� ��� � ������+ '���� � # � $���
.� � � �
� i	� # I !$#;# 	 # �,# � �$#��
�K��6'%� # � 	 # '�����	 # �(2^3C.@�,#$.k2��0.�	����(# � � # �!#���$�# � �&%'�(��� !�� � ��� � ���)����� �����
< ! '%) ! '��ji�* � ' ! '�� ��� � ������+ '�� �	$/��� � � � �� '!� " � ��$ '���� � # � $���
 $ ) ���)���� �
� " �'� # DJ2?2+BJ)?<��'�5I � % 2JI !$# 	 # 2,# !(# �$# � 2 ! � ��	/�+3K'�� I/���
	 # 4 # '
	19k)h.'� # I !$#;# 	 # �,# � �$#��
�

�1� �"! �
	F{ 7�| � � C�#E� �,� �
	 � �6'%�52"# 	HG��+98)$3 	 % 2����,#5�ji �(#\'���	 �6M�� O F 	�G'�69 )$3 	+)P'����02 !'� �l'Y</2
�5'
	����6'%�52"# #17



| { {

C �"� ��	 � �6'��C2"#7� # � I�2^9 )(3�	HG7)���	*#$2^9�	6#$2,#T'����6' ��� # D�	�	6# # ' ! .'� 	1.I�$# .�	6)('
� Dm4
9 �,#P4 �
	 # 	/����I ��	�� # �#K ����<A) �QSTS ��i��+3(�4�,#'� # ) | �`� �	�/'����6'2� # #�! D #�	 I�':'I2l9 �,#P4 I12"# # '����,�$#P' #
�,#$. I6� ��I ! 9 # '��,# I�	 #�7 " ��	 � �"� �
	 � �6'��C2"#]9�2?. ! 3�	B� # .�	 # I��0�CD�	1.f'
� !$#�% ����.(2 	 # #$2+' !$# 	
I12,# # '
�%�,�(#m' # �
	*)a2��L'�	�. �$#�'���	o3$�5'
	����6' ! ��	 7 " � !$# ) � % '���	-� �"� ��	 � �6'��C2"#Z9�2N. ! 3 	=� # � ! # ! #

�

I12,# # '
�%�,�(#�	1.p),�5' )��02N. ! I�	 # 9 �,#P4 ! # � ���+9�9E�6'��5I6�+3^9�2?.'��LI/�S'%�C2,# # �,#$.-� # I�2^9 ) ! '��6'��C2"#'�+3C3K4
	HG )�	6# # �5,	 7 �U2�� '
�'� # �
	6� # 2,#p)?'
��	:'
�%�,�(#'�$# � I�2���) !(# � # !$# 	�.�'I28I12"# # '����,�$#�'���	 � �"� ��	 � �6'��C2"#
)��;2JI�	 #0#�7 K �$# I�	 # 	*#P'�	6# I�	 # �$# '���	O'
�%�,�(#'�$# � I12��) !$# I12"#P'��&�$#'�(# � 'Y</2F2��
9�2��
	 )��
	�.'�5I6�6'�	 #
���	 	HG��+98)$3�	 # 2 % � �"� �
	 � �6'��C2"#p)5K?* �A@DCE6 	HG��+98�$#�	 # '���	 # 	6#P'�	*# I�	 # �,#(. I�2^98)'�C3 	 # # '��6'�� #

�

'%�%I # 2"#V'���	*���C)��
	�.'�5I6�6'�	 # � � �"� ��	 � �S'%�C2,# 7 " ��	 # 	*#m'
	6# I�	 # �1)��� # 	�'��
	�	 # ��
	�	HG��+98�$#�	�.R'02
# 	�	8<���	�'���	����3)��
	1.��5I/�S'�	D� # �+. #;2"�$#�	�.F'I28�,#$2+'
��	��!2���I�2?2�0.'�(#��6'�	�. 7 <D # 	��;,	1. �(# # '%�,# I�	 #
2 % '���	 � �"� �
	 � �6'%�52"#�2 % )��
	�.'�5I6�6'�	3)��,� � # ���	o'��+353$��	�.p) �+352"# � <2�5'
�V.��6'��X2"#�'���	6��� | � # 4�#

�

'�� I�'%�%I I/�6'
	 � 2����	 # �,#$. �	� # '�	�9�9�	1.k3�	�G �5I/�63 ��	/�6. #17 �"��	1.'�%I/�6'
	D)��,��� # '����S'7I�2?2�0.'�(#��6'�	�2�

�+. #;2,�$#@�+Da2-,	-��'
���
	 # �$2+3C. �,#(. �+.$.��5'%�52"#��+35354 I12"# % 2��09 '02�'���	O3$�(#�	/��� 2�0.�	����$# ��# ) 	-I6� ��	1.
�$#�'
��	 I12,#m'
	6#P' )$34�&# ��
	��63C3C2-< 	1. 7 �nG��+98)$3�	 # 2 % .�	����5,��(# � '���	 # 	 # '%�6'%� # '��5I # ��
	 # �$2-<2#@�(#
�1� �"! �
	X{ 7�| { 7
�������	��
�������������������! #"�$%�'&(��&)���*�,+.-/�	���-��*-%+ � ���0����12�� � ��3��4�657�-�89�#:���8�����-��,�. ����
��&(&��	+&����;���0� � +���-<�8%=>�-(�,��8<��-�8���� � ���8������0�?�0�	�(8%��-@����A>:B��8(����-��,�. C�BA>�D���E�������F�) ?G
:�-�����6�	��� 
 � � G�HJIK+/+�48���-����	��+.-%LNMPORQ S'T�U6VXWZY>5\[/5��,+.-/�	���-^]D_`MPa�U�b�Qdc�e^T4c�5f[/5%3)�g]

�������	�ih��j�Bk�=���	=6����lR �mK��+ � ����&($�������+ � 8���=�,nP3)+ � 3!���C�	&!�����;������0�	� � �	+ � �	$%� � �go0+�C&)+ilK������5
���B���	��;�P #��-����;��8���- � +.-%� � �	+ �qp lK��8%��-r��A>�B���	��;�P C�BAk�=����=s����lt ?G
:�-�����6�	���4h�� � G�H :B8>o	��-��,�	��+.-6LuM,vxw�c,yzwiQPc,{|5r}~>�/�!~�)563(��+ � �4��&($���]�_�MPO�c�WP��Q�V�56�/�f5���-����;��8^]

�K���6���
	z{ 74| { � " ��	��12^9<�)�53Z�6'z�C26�X2 % �s�6��
	>�6�6',�526� # '��6'z� # 'z��� # 2 % 'Y</2k9��$35'z�
�
���
	1.!�����S'�	 # 	g�

�'�	g�)��	 #�% �02^9 '
��	 |�6�
�
	>�P'
�;4��12��4�)� #�7 K 	19��s�P',�����+35354��+3����6��	1.��)�� # 	Z'���	�	 # ��
	�� # 	1.>'02

��	g��	��z�6'�	�'���	E�/�f�+354 # � # )(D)�('!'���	��s�!�$2+'��S'�	1.X'�	�GN't� # # �$2-<C� ��	���	 % 2�?�13Z���z�5'Y4 7

�nG 	>�g�(',���)�o'���	j�/�6���
	g�%�6'02���� # ���)�7�\352-< '
���
	 # �$2+3C.��s�$.��+353C2-<C���!��Df�/� B+2�FVDP4�.!� #
�

�����0.)���)� ��	��+.��s�$. # 4(�P'��s�H',���<�>�6'�	g�^2��L4���� % 2��;9��S',�C2s�����;2?.)�!��	 # 9�2��
	o,/��z���s�P' # D)�?'8<C�53C3
�
	 # �$3K'�����9�2���	 	����02�� #17 	 # ���)��� �)������	��:'�����	 # �(2^3C.��s�(.R9��s�$.)�6',���)��'
�f�6'��J2+'�	g�P',�Z�63x�s�

�

����	>�%�6'z�C26� # 9�� # '��63 # 2 # �S',� #L% 4kDa2+'
���s�NG!�53�����;4F.)�6'����6'0'
�z�CD!�('�	 �
	 # �$3K' # ���Z3 	 #0# ,/��z���6',�526� 7
*0�M'
��	 # �69��$3 	��/�)�$3������6'z�C26�`)��s�6����	>�%�6'z�C26��2 % 9��(35',���$3�	?���
	1.!�����S'�	 # ���P'I2�� # ���)�^3�	 '026��3�	H,�	�3



| {��

�12s� # 'z�5',��	>�P' 2^�g�>��� # ���y{ {�2 % '���	 |��6� 	>�P'��4��	 # )m2^�g�>�����z���!����� |`| ��.)�GF 	���	>�P' 'Y4(� 	 # 2 % ���
	�.)�
�

���S'�	?�f�s� � # PD)�('�<���	g��� �!������	��n'����
	 # �$2^35.�� # � # 	1.l26�$3K4�% � ��� # 2s�)�a2 # 	1.o'02 |`| � ��.!�GF 	��
	g�P'
�s�6��
	>�6�6',�526� # ���	��+3C352j< 	1. 7

� ��	>� �+353C�+3C352-<D�+D(3�	��s�6��
	>�6�6',�526� # ��
	����
	��S'�	1.`) '���	 # 4 # '
	19 �$3Z�/��	 # �+353 2 % '���	

�s�6��
	>�6�6'�	�. �ji # �+3C26�!��<C�5'
��'
��	��6';'��z�5D)�('
	 ,/�+3���	 # � DJ2+'����)�)� ��	1.M<C�K'�� � #;# 2(�>���6'�	�.M'�	�G?' #
�s�$. # '��/�$.

�
�63C26��	 26��	 # � �������J2N2^3 7 �#�s� � �ji�����'
��	D�J2?2^3 # �6',� # � 	 # 26��	/2��n9�2��
	�����	1.)�����6'
	

# 352+' # ���o'���	C�12s�m'
	>�P'/2��0.�	��
	�.��$3��s� 7 C��>�s�$.)�5.f�6'
	 2s�(',�)�?'�'�	HGN'B� # '
��	>����3�����	��� # 	�����	g�)��	

2 % �ji # # �!� �V'
�f�6' 	��s� �*����	1.)�����6'
	���� '���	��126�P'
	>�P'��$3��s��� #
# �S',� # � 	1. 7 �K���6���
	L{ 74| ���53C3�� #
�

'��z�6'�	 # � # �59��$3�� � 	�.�,�	�� # �526�T2 % '��)� # ���;2^��	 #;#�% 2���'���	�	HG!�+9<�$3 	 # �$9�9���L4V2 % '
��	 ������� F
'I2 D 	���	>��	��,�S'�	1.T<C�K'��R'���	 � �:@'� H �����
� I ���
	�����*� !#� H � I ���
	 � ( F �
�$� ��� @ F:B � ���&�
	��

���
	 IJF 	 I ��� @ F:B � 2��0.�	��z���)�o.�	��4�5,	1.���� K 	>�H',�C2s� { 7 � 7 � 7

Final FD Pool (excerpts shown, generated glosses shown below FD)

(cat clause)
(signalPredicate TOPIC))

((fdID 1)

"Contains topics such as Symptoms 
and Diagnosis and Using our 
healthcare system"

Text−1: 1,6,5,8,10 Text−2: 1,6,5,8,11 ... Text−30: 4,9

(cat common)
((fdID 11)

(signalPredicate CONTENTTYPES))
"biography and index"

(cat common)
((fdID 10)

(signalPredicate CONTENTTYPES))
"index and biography"

healthcare system and Symptoms 
and Diagnosis"

"Contains topics such as Using our
(signalPredicate TOPIC))
(cat clause)

((fdID 2)

such topics as Using our healthcare
system"

"The third edition contains
(signalPredicate EDITION))
(signalPredicate TOPIC)
(cat clause)

((fdID 3)

"The third edition book contains topics 
such as Using our healthcare  system
and Symptoms and Diagnosis"

(cat clause)

(signalPredicate MEDIATYPES))

(signalPredicate TOPIC)
(signalPredicate EDITION)

((fdID 4)

"book"

(cat common)
(signalPredicate MEDIATYPES))

((fdID 5)

"third edition"

(cat ap)
(signalPredicate EDITION))

((fdID 6)

(cat common)
((fdID 7)

(signalPredicate EDITION)
(signalPredicate MEDIATYPES))

"the third edition book"

((fdID 9)
(cat clause)
(SignalPredicate NAV)
(signalPredicate CONTENTTYPES))

"Its six parts contains an index and biography"

((fdID 8)
(cat ap)
(signalPredicate NAV))

"six part"

"Contains topics such as Symptoms 
and Diagnosis and Using our Healthcare
system.  Third Edition.  Book.  Six part.
Index and biography."

"Contains topics such as Symptoms 
and Diagnosis and Using our Healthcare
system.  Third Edition.  Book.  Six part.
biography and index."

such as Using our healthcare  system
"The third edition book contains topics 

and Symptoms and Diagnosis.  Its six 

Orderings (with resulting texts shown, after generation)

parts contains an index and biography."
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prevSentLen, prevMaxDpth, prevNumWds, ... metaDiffNumAdvs,

prevSentLen, prevMaxDpth, prevNumWds, ... metaDiffNumAdvs, SentLen.

NumAdvs.

Summary
Machine Learning Vectors

38 m
achine learners

classes: a feature of the target FD 

152 input features: 38 from each of four contexts
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"<; ��)���=?>
4�� 1 1 1 1 1 1 . 0 0 1 1 . /
4�( 0 - / 1 , 0 0 / . . 0 - 4
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