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 ? @BADCFEHG �IKJ�L��NMDOQP CHC8G 3R8SUT C1V  G JXW�W�WYW�W�WYW�W�W&W�W�WYW�W�W&W�W�WYW�W�W�WYW�W�W&W�W�WYW�W ?
? 
[Z P CHC8G 3R8SQT C=V  G W�W�W&W�W�WYW�W�W&W�W�WYW�W�WYW�W�W&W�W�WYW�W�W&W�W�WYW�W�W�WYW�W�W&W�W�WYW�W ?
? 
[\ ]FM^R_M`�5J`M`� � R G T C=V  G J�W�W&W�W�WYW�W�W&W�W�WYW�W�WYW�W�W&W�W�WYW�W�W&W�W�WYW�W�W�WYW�W�W&W�W�WYW�W ?
? 
ba @BADCFEHG �IKJ�M C ] C8GNc d�NSe]FM^R8Mf�)JfM`� � R G T C=V  G J WYW�W�W&W�W�WYW�W�W&W�W�WYW�W�W�WYW�W�W&W�W�WYW�W ?
? 
[g h< A Iji>k A 3lnm1�S �poQq C S�Jr� V  A R8M`� C S�JsW�W�WYW�W�WYW�W�W&W�W�WYW�W�W&W�W�WYW�W�W�WYW�W�W&W�W�WYW�W Z
? 
[t � C � m1Ij�SHMvuv�w A 3J`�SHM^R8M`� C Sx��Szy� � M CFA i`]Fw�R � {T C=V  G W�WYW�W�W&W�W�WYW�W�W�WYW�W�W&W�W�WYW�W Z
? 
�| }rIjw G �Ij�S+MpR8M`� C S E RnJ` V~C S	}�S c  A M� V	� � G 3J�WYW�W�W&W�W�WYW�W�W&W�W�WYW�W�W�WYW�W�W&W�W�WYW�W \
? 
[� � C � m1Ij�SHMvR_S V�� m1 A o h# A I��ep�N�FOHM^J�W�W�WYW�W�W&W�W�WYW�W�W&W�W�WYW�W�W�WYW�W�W&W�W�WYW�W \
? 
[� h< A Iji V �5J � A �NI��NS�R8Mf� C SUy�R G m1	W�W�W&W�W�WYW�W�WYW�W�W&W�W�WYW�W�W&W�W�WYW�W�W�WYW�W�W&W�W�WYW�W a
? 
 ?3� h< A Iji V �5J � A �NI��NS�R8Mf� C SUy�R G m1d� q C SHM`�NS+m1 WYW�W�W&W�W�WYW�W�W&W�W�WYW�W�W�WYW�W�W&W�W�WYW�W a

� �&� ��� ���Y���D���������������v���D����������� �¡�&¢{���D�
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¹ V �»º � m G M�M C � R_w1MDm A �m�J` A �NSHk CFA IKR_M`� C S A 3lnm13J`M¼R8S V	VHC � m1Ij�SHM � C SHMD�SHM

¹ V �»º � m G M�M C � C S+M A�C8G MDO1&S+m1I E  A�C k VHC � m1Ij�SHM^J A �M A �N c  V

¹ V �»º � m G M�M CjA R8S1� C m1MDw1m1M

¹ V �»º � m G M�M C w� A k CFA I�R8m1M C I~R8M`� � A  G  c R8S � dk½� VHE R � �

£#¤¿¾ ´	§�§#©rª�µ�¶·�§�¸�ª�©

¹{À c R G m�R8M`� C S E o P G R!� A R8S V T�R A�C SUÁ q�Â�q TÄÃ1T�R A � O ? �n�Fg8Å

¹ a � Ã �F�n��G ��+R GÆVHC � m1Ij�SHM^J�


¹ ] o J`M��IQÇ�]+h Â }Èu�]	L��NMDO A R8S1�F�NS1� E o SHm1I E  A�C k�IKR8M � O13JBk C m1S V �NS VHC � m1Ij�SHM^J�


¹0É A �N�8�NS�R G lnm1 A �N3J�L� A ��8� c �S E o G R!L o  A J�


¹ P CHC8G 3R8SQlnm1 A �N3J�L� A �k CFA I�m G R8MD V~E o w�R A R G ��+R G J�Lv��M�OQpÊ1w� A M`�5J`d�NSe]+h Â }`u�]

¹ }�SHMD A R � M`� C S E �M`LË��S G R!L o  A J�R8S V w�R A R G ��HR G J�L� A YR GÌGNC L� V 


¹ }�MD A R_M`� C S�J � C SHM`�NS+m1 V m1SHM`� G MDO1 G R3L o  A J�L� A YJDR8M`�5JrÍ� V 


Â c  A R8�F @�A  � �5Jr� C SeR8S V uv � R GÌGËÎ Z �=Ï R8S V � �HÏ

?
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¹ m�J` A J`w� � �»Í�3J�R�J`�M C k V 3JÈ� A  V MD A I~J�L��NMDO C w1M`� C S�R G L�p���nO+M^J

Ó ÎYÔ.V R_M^R E RFJ` � 
ÕgHÖDMDpÊ1M � 
Õ�HÖ`�NSHk CFA IKR8Mf� C S � 
[Z�×

¹ A �M A �N c R GØE RFJ` V~C SQJÈ��IÙ� G R A ��M o E �MÈL���S�lFm1 A o R8S V	VHC � m1Ij�SHM^J

¹ C m1MDw1m1M^J�R A  A R8S1�F V R ��� CFApV ��S1�~M C Jr�NI�� G R A �NM o
¹ R8m1M C IKR_M`� � A  G  c R8S � &k½� VHE R � �

£#¤>Ú ¥j¦n§#¨�©rª�«¬¯±F§�ÑÆ§<©²ÛØªÄ°�¶ÜÑØ±Fµ�±F°�¬!±F°�Ò1µ�©¼·s§�¸�ª�©r¬

¹�Ý C L�M CjV �MD A I��NS1&�NIjw CnA M^R8SHM�L CnA^V JB��S�R VHC � m1Ij�S+M6Þ

¹�Ý C L�M CjV �MD A I��NS1�MDO1 V �� A � C kØ�NIjw CFA M^R_S �  C kBRÙL CnA^VQß�à>á>â+à>ã�ä	åFæ3ç!è+é�ê3ã�á R8S V�ß�à>á>â+à5ã á>â+ê
ê3ã�á²à>ë`êYçpæFì>ì»êpç3á²à>æFã Þ

¹�Ý C L�M CjV �MD A I��NS1�MDO1 V �� A � C kBJÈ��IÙ� G R A ��M o L��NMDO�R VHC � m1Ij�SHM�R8S V MDO1Ylnm1 A o Þ

£#¤¿í î�ª�¦F«ðï^ñD¦Fª�ò�ó�ª�¶�ÒHô�õK§#¶�¬8°r¸�ª�¦nµ�±F°r§#¶�¬

¹�À G �NI��NS�R8M`� C S C kØk²m1S � M`� C Seö � C IjI C S�÷�L CFA^V J6


¹0q C S c  A M� c  A o L CFApV M C ��MpJ ADCHC M�k CFA I ö C S G o �Ìk o C m	L�R8S+M�M C ���nS CFA YJ o S+MpR � M`� ��� R8MD�� CnA �N3J��NS
A �M A �N c R G ÷ 


¹0q C Ijw1m1MD�MDO1 LËp�N�FOHM^J C k�MD A IKJ E RFJ` V~C S~k A 3lnm1�S �po ��SHk CFA I~R8M`� C S#


¹0q O C+C J`øRÙMDO A 3J`O C8G5V R8S V RFJDJr�N�FSzM C 3R � O VHC � m1Ij�SHM�R GÌG MD A IKJ�L��NMDOzL�p���nO+M^J�� A 3R8MD A MDO�R_SKMDO1
MDO A 3J`O C8G5V 


ù h�O1�k A 3lnm1�S �po C k C ��� m ADA �S �  C kÆS C SHk²m1S � M`� C SzL CnA^V J�IKR o R � M�m�R GÌG o E �m�J` V M C
��S V � � R8M�YMD A Iú��I¯w CFA MpR8S � �k CnA � C SHMD�S+M A �w A 3J`�S+MpR8M`� C S#
Õû�Á�]+R G M C S~w#
�ZH|ü�8Å

P o �NS V pÊH�NS1�QJr�NS1� G {L CFApV J C S G o ÃýMDO1��NS V pÊH��S1�	w A�C � 3JDJË���nS CFA 3J � C I¯w C m1S V S C m1S�J CFA � C S � �w1M^J
�I E�C1V �N V �NSzI CFA �MDO�R8S C S1�L CFApV 
 Â G J C � A R8IjI~R8M`� � R G �NSHk CFA IKR_M`� C SUJ`m � OQRFJ�J o SHM^R � M`� ��� R8M��� CFA �N3J��5J
�N�FS CFA  V 
 q C S�Jr� V  A J o S C S o IKJ�Ç ìÌê^änå ö c  ADE ÷ c J ìÌê^änå ö�S C m1S�÷^Ã1R8S V ìÌê^äFå ö�S C m1S�÷�RFJ�R��n�NS V	C k�Ij�M^R G�c J
ìÌê^änå ö�S C m1S�÷ËRnJ�M�O1 � CFA  C kÆR�w��S � � G 
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¹ � C � m1Ij�SHM^J�R A  A R8S1�F V R ��� CFApV ��S1�~M C RjJr�NI�� G R A �NM o Ij3RFJfm A FÇ

����� ö Ó � � � ÷ Î !#"$�%'&)( $+*',�-/. $0 ! "$�%'&)(21$ * ! "$�%3& , 1 -/. $
Î54+6 �87

D

Q
θ

te
rm

 1

term 2

te
rm

 3

i

£#¤:9 ;8«<��©rª�«�ª�¶<±Fµ�±F°r§#¶�¨�µ�¬8ª�¸:§#¶=;ü¶<ÛØª�¦_±_ª�¸?>�°r©�ª�¬
¹ }�S	w A R � Mf� � FÃ VHC � m1Ij�S+M c  � M CFA J�R A �S C M¼J`M CnA  VKV � A  � M G o Ö�R8S	�NS c  A MD V~CFA �+R8SH�A@3R8M`� C S	w ADC8c � V 3J
I{m � O E �M�MD A R ��� 3JDJ�J`w�� V 


¹ h�O1��NS V pÊ	Í G  � R8S E ��NIjw G �Ij�S+M� V RnJ�R�O�RFJ`O~Í G FÃ�RjJ CFA MD V�G �5J`M3Ã CFA RjP�i²M A �F


index file postings lists

=Q term 1, term 2, term 3, ...

D  , tfi      i
B

D1, 4

D1, 3

D1, 6
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retrieval
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architecture
computer

£#¤�E ÿe§�Ò1ó�«ª�¶<±	µ�¶�¸GFQó�ª�¦_ô î¼ª�¦F« H ª�°�I#³<±F¬
¹ � �� J ÎK�ML �� JON �2P L J

�QL �� J Î k A 3lFm1�S �po C k�MD A ISR¯�NS VHC � m1Ij�SHM �
��P L J Î �NS c  A J` VHC � m1Ij�SHM�k A 3lFm1�S �po C k�MD A ISR

Î GNC � � S+m1I E  A�C k VHC � m1Ij�SHM^JP L J
P L J Î VHC � m1I¯�S+M�k A 3lFm1�S �po C k�MD A ITR

Î S+m1I E  A¼C k VHC � m1Ij�SHM^J � C SHM^R!�NSH�NS1�jMD A ITR
¹ RYM� A I�O�RFJ�OH�N�FOzL�p���nO+M��NS�R VHC � m1I¯�S+M��Ìk��NM¼R8w1w�3R A J�k A 3lnm1�S+M G o �NSzMDO�R8M VHC � m1I¯�S+M E m1M
��SHk A 3lnm1�S+M G o �NS C MDO1 A¼VHC � m1Ij�SHM^J�


¹ � J Î<Uü� � ?'V
¹ÄÂ S�R8M�m A R G�G R8S1�Fm�R8�FYlnm1 A o	� R8S E  A ��+R ApV  V RFJ�R VHC � m1Ij�SHM3Ç� J ÎK�ML (  J N ��P L J

\
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���5J � m�JDJr� C S�J6Ç

¹0q C Ijw�R A ��S1� VHC � m1Ij�SHM^J�M CÙVHC � m1Ij�SHM^J�Ç�M A 3R8M`�NS1�Klnm1 A �N3J¼RnJ VHC � m1I¯�S+M^J CFA�c � �  c  A JDRý


¹ @ R A R8� A R8w1O E RFJ` VxA �M A �N c R G Ç�M A 3R8Mf��S1�¯w�R A R8� A R8w1O�J�RFJ VHC � m1Ij�S+MpJ�M CjA �M A �N c  A  G  c R8SHM
w�R A R8� A R8w1O�JBk ADC I GNC S1� VHC � m1Ij�SHM^J�Ö � R8SUR G J C¯E �m�J` V M C k CFA I�m G R8MD�S1�L A R_S1�F�NS1�KR G � CnA �NMDO1IKJ
E RFJ` V~C S ù w�R A R8� A R_w1OKOH�NM^JDûý


¹0q C Ijw�R A ��S1��MDO1�Jr�NI�� G R A �NM o C k VHC � m1Ij�S+MpJ¼J`M A m � MDm A R GÌG o Ç � C Ijw�R A ��S1�¯w�R A R8� A R8w1O�JBk ADC I�M`L C
VHC � m1Ij�SHM^J�w�Rü� A L��5J` G o 


£#¤�W î�ª�¦F«ðï ¸�°�¬8Ò1¦F°�«�°²¶�µ�±F°r§#¶X�Ùµ�©ró�ª
¹ h�O1�w1m A w C J` C k�R8S~�NS V pÊUMD A I �5J�M CKV �5J`M`�NS1�FmH�5J`OeR VHC � m1I¯�S+M�k A�C I�R8S C MDO1 A 


¹ }²k VHC � m1Ij�SHM^J�R A  c �5J`m�R G �A@� V RFJ�pÊH�5J`M`�NS1�¯��S�R VHC � m1Ij�S+M�J`w�R � jö C kØOH�N�FO V �NIj�S�JÈ� C S�Jp÷^Ã�R�� CHC=V
��S V pÊQM� A I J`O C m G5V ù J`w A 3R V¯C m1M^ûÙMDO1 VHC � m1I¯�S+M^J�RFJ�I�m � OQRnJ�w C J�Jr� EHG F


original document space
good index term
after adding a after adding a

bad index term
Y

d1

d2

d3

d4

relevant

nonrelevant

À Ê�R8Ijw G  C kØ� CHC=V �NS V pÊ�MD A IKJ�R8S VxE R V �NS V pÊQMD A IKJ�Ç
R GÌG MD A I~J ��S V pÊ1 V E R V � CHC1V

PZ� öM[ �]\'� 4 � P �_^ ÷ ö \'� 4 � P ÷ öM[ �`\'� 4 � P ÷ ö \'� 4 � P �_^ ÷P � öM[ �]\'�]ab� P �_^ ÷ ö \'�]ab� P ÷ öM[ �`\'�]ab� P ÷ ö \'�`ab� P �]^ ÷Pdc öM[ � � ��ef� � ÷ ö � ��eg� � ÷ öM[ � � ��eg� � ÷ ö � �2eg� � ÷Pdh öM[ �]ig�2eg� � ÷ ö ig�2eg� � ÷ öM[ �`ig�2eg� � ÷ ö if��eg� � ÷
¹ }�S � G m V �NS1�j[jL�� GÌG IKR8�FYJr�NI�� G R A �NM o k CFA  c  A o w�R!� A¼C k VHC � m1Ij�SHM^J�� A 3R8M� A M�O�R8S�@� ADC Ã1L�OH� � O~�5J E R V
k ADC I M� A I V �)J � A �NI��NS�R8M`� C Sew C �NS+M C k c �N�LY


¹ }�S � G m V �NS1� ^ Lv� GÌG�E1A �NS1� P � R8S V P � � G�C J` A M C �n�MDO1 A L�OH� G jJ`�w�R A R8M`�NS1�jMDO1�Iúk¿R A MDO1 A R3L�R o k ADC I Pdc
R8S V Pkh 


£#¤r£ml î�ª�¦n«�ï ¸�°�¬8Ò1¦F°r«�°²¶�µ�±_°r§#¶X�jµ�©ró�ªon õK§#¶<±_°r¶Øó�ª

¹ ]Fm1w1w C J`&M`L C�VHC � m1I¯�S+M^J�R A YJÈ��IÙ� G R A �ÌkÆM�O1 V �5J`M^R8S �  E �M`LË��SzMDO1�IX�NSQM�O1 VHC � m1Ij�SHM¼J`w�R � ��5J
J`O CFA M3
�h�O1 A pk CFA FÃ=RÙ� C+C1V �NS V pÊQMD A I JfO C m G5VeåFêpç3ë`êpä'p ê M�O1 Cüc  A R GÌG Jr�NI�� G R A �NM o E �M`L���S	MDO1
VHC � m1Ij�SHM�w�R!� A J6


a
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¹ }²k Ó �5J�M�O1�M C M^R G Jr�NI�� G R A �NM o c R G m1 C k�MDO1�pÊ+�5J`Mf��S1� VHC � m1Ij�S+M�J`w�R � {R_S V Ó J �5J�MDO1�M C M^R G
Jr�NI�� G R A �NM o c R G m1{R!k²MD A R V1V �NS1�¯��S V pÊ�MD A ISR�ÃHMD A ITRÙ�)J�R�� CHC1V ��S V pÊQM� A IX�Ìk Prq J �5J�w C Jr�NM`� c F


Prq`J Î Ó�s Ó J
Ó Î ?

t ö t s ? ÷vuw �Ax�� uwy Î ?
�{zÎ y

����� ö � � � � | ÷

¹ÄÂ V1V �NS1�	R�MD A I �5J G �N�F�R V1V �NS1� C S1�I CFA  V �NIj�S�Jr� C S�M C MDO1 c  � M CFA i�J`w�R � F


¹ � C � m1Ij�SHM^J�S C M � C S+M^Rü��SH�NS1�~MDO1�MD A IsL�� G»G S C M � O�R8S1�FF


¹ � C � m1Ij�SHM � C SHM^R!�NSH�NS1�KMDO1�M� A I�L�� GÌGÆE  ù VHA R8�F�F V û�R8w�R A M�k ADC IXMDO C J`�S C M � C SHM^R!�NSH�NS1�~MDO1�MD A IQÇ

good index term
after adding a

term1

term 2

term 3

original document space
(assumed 2−D)

term1

term 2

¹ h�O1 E 3J`M � RFJ`��5J�M C � C S�Jr� V  A MDO1 V �5J`M^R8S �  E �M`L���S	MDO1YJ`�M^J C k A  G  c R8S+M�R8S V � ADA  G  c R8S+M
VHC � m1Ij�SHM^J�Ã E m1M�MDOH�5J��SHM^R!� G J ä~}�ëpà>æFë^à �HS C L G  V �n C S	MDO1 A  G  c R8S �  C k VHC � m1Ij�SHM^J�


¹ÄÂ J�M�O1 VHC � m1Ij�SHM�k A 3lnm1�S �po ��S � A 3RFJ`3J�Ã1M�O1YMD A I V �5J � A �NI��NS�R8Mf� C S c R G m1&��S � A 3RFJ`3J�R8S V MDO1�S
V  � A 3RFJ`3J�


¹0q C Ijw1m1M^R_M`� C S C k Ó �)JvpÊ=w��S�Jr� c FÇ

� u�3lnmH� A  � C Ijw1m1M`�NS1�~MDO1YJr�NI�� G R A �NM o E �M`L���S t ö t s ? ÷��üZ VHC � m1Ij�SHM�w�R!� A J�k CFA 3R � O	MD A I
� C S�JÈ� V  A  V 


� u�3lnmH� A  A  � C Ijw1m1MpR8M`� C SQR!k²MD A�VHC � m1I¯�S+M�m1w V R8M�3J�


¹0q C Ijw ADC I��5J`��5J�M C Ç

� � �NS V M�O1 � �SHM ADC � V~C k�MDO1 VHC � m1Ij�S+M�J`w�R � 
� T�R!ÊH�NI��A@�YMDO1 V �)JfM^R8S �  E �M`L���SQM�O1 VHC � m1Ij�SHM^J�k ADC IsMDO1 � �S+M ADC � V 


g


