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Rank(R) Term Frequency (F)    R*F (10**6)
1 the 69,971 0.070
2 of 36,411 0.073
3 and 28,852 0.086
4 to 26,149 0.104
5 a 23,237 0.116
6 in 21,341 0.128
7 that 10,595 0.074
8 is 10,009 0.081
9 was 9,816 0.088

10 he 9,543 0.095
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Words in decreasing frequency order

Non-significant
high-frequency 

terms

Non-significant
low-frequency 

terms

Presumed resolving power
of significant words
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Simple Indexing Scheme Based on Zipf’s Law
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➃
pHe$±1±KsHjleqo~sxiq¬ kHo$# eq¬ w ³©w uxn$±Se�sqw v¥s©nquxk:¬ ifh
�,jle��¥¯xequxr�g�±,eqj,³�o

➄ % o�e�jleq³�nHw uqw ufv©±,eqj,³�oDnfo�w uxkHe
&�±SeHjS³ºo

Use term frequency information only:

� � � � ��� ��� � � 	 
 � � � 
�� � '

 ©�q�©ûüûý*,(�)

( LCM @a03@*)¥I]IG/3?HN+. ?�?AIÎ@;8½8½. 032COI�>,/103?$TG9;>�8½. 0¥2,+©9;>.-E?©IG9 >S9Y9UIDTS97>�8
/10$|A���$���S� ������0$|¢���~�����A� �20$|A���A�������S� |A�43º}G|f� �����

( 6653T,T�. )87Y/3?A@9- 8X@UI M 9:-1?
�<; eq³ºi �fe>=~nq¨Hw ¬ w ±�g@? �Sjliq³A=�r~iq³ �H¯$±,nq¨qw ¬ w ±�g@?
� =�B>?DC uxefo�o�­@=�B$?EC w �fef­!F jleq³ºi �fe

( 6653T,T�. )8G . ?$IIHKJf9703IG@L)3I�>M51G @Y?

� � � � � � ��� � � 	 
 � � � 
�� � N

� %�������1�"�1�� 3 1�0����

(PO I M @U?$/151>Q53?�/1. 8:?�/3I
� r$¬ nfo�o~w �,w r~n$±Gw iqu©i��1h]i3jlkqo&w u©n ¬ nqufv3¯xnfvqe
� �liqj1n©h]i¥jlkH­Ew ±;v3w �fefo�jleq¬ n¢±Sefk©±,e¥j,³ºoChCsHw rAs©nqjle
¨HjlifnfkHeqjY±�sfnHuf­1ufnqjÎj�iHh]eqjY±GsfnHuH­Uo�nq³ºe{nxoR o�gquxiqu¢gx³ºoTS�nquxk�i����fiHo�efk©±Si R nqux±,iquxgq³�oDS�i��
±Gsfe©v¥w �¢eHu©h]iqjlk R i$±Gsfe3j;§$w uxkqoDi��
jleq¬ n¢±Kw iquxoAsHw �xo�³ºn$g{e
&qw o�±,­Ue3² vY² ­Yr~iq³ �xifo�efk:i���S

c pf±,n$±Kw r4U;sxefo�nq¯Hj,¯Ho�U1nq¨H¬ efo
y����~�~�����~� �f�,�S���~� �����
���~���,�~�~�����q����}��~�  ~�~� ��� 	
y{�$|��~����V �U�S£����G�$�~�����
y&�&|A� ��Wf���3���Eõ~���~� ��}�����|A�

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

XZY�[�\2]_^4`D^�\ba>^4c [�\edL]gf�]4c \2hji![lkL[�]4`mf�[�n
( <3>,9;8 /½?$@Y/1>oJ M @;032�. 0¥@ep�53@7>�J,G 9Y2

� ° ��±,eqjY±�g��Hw uxv��¥¯xeqj,w efo�­E¨Hj�iHh]o�eLB
�Iq ���¥¯xeqj�g � nquxk��¥¯xeqj�g@ �¬ efnfkHo]±,i�±Gsfe©o�nq³ºe
kqixrA¯H³�equ¢±
/3�3£��~���q�$� ��� � �~��rts$���~� �
u���s$�~�~� �Evxw

�Iq ���¥¯xeqj�g � ¬ efnfkHo]±,i � ifrA¯H³�eHu$±;hCw ±Gsº±Kw ±K¬ e§�e$gfh]i¥jlk+df­
/3�3£��~���q�$� ��� � �~��rts$���~� �
u�� ñ w

� U;sfeHuf­P±KjlnquHo~w ±Gw �qw ±�gLB
(,y . J3>,9U?$91TSI>z1@U?$@Y/1>oJ M|{ M . 03/!} ?<+©9;>�N:. 0~b~b~K�L�|�M~ @70¥Z�@UI]/1Gt�t�&9;0,�10LJf/1>SI�/+9;01G . 03@

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

� %����ò��#��q`X" ,3 +b���#]��� `©����0
c � k¥w o�±Gw uxr�±1±Seqj,³ºoCnqjle©n �fnqw ¬ nH¨q¬ e2�1r~nq¬ ¬$±Gsfeq³�� "L� �D�����	.�Z� i¥jY±Gsfe,� ���T�
�:�
� ��	��
c�U;sxe w ufkHe
&�±,eqj,³�o&j�e��qjlefo�equx± w ³ �xiqj�±Snqux±1±SeHjS³ºo

�liqj1nqu©n����H¬ w r~n¢±Kw iqu�F n��¢exr�±Si3jY±,i jle��3jlefo�equx±1±Gsfe
kHifrA¯H³ºequ$±
¾Z�E���,Ì � �GÌ �x�GÌ �D��Ì �T�D�;Æ�Ò��E��� �
�o� Ì ��� � ��� Ì ��� �D�M� Ì ��� �D�M� Ì ��� �x���.�

T1=architecture
T2=bus
T3=computer
T4=database
T5=xml

computer science
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T1 T2 ….      Tt

D1 d11 d12 … d1t

D2 d21 d22 … d2t
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Dn dn1 dn2 … dnt
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T3

T1

T2

D1 = 2T1+ 3T2 + 5T3

D2 = 3T1 + 7T2 +  T3

Q = 0T1 + 0T2 + 2T3

7

32

5

• Is D1 or D2 more similar to Q?
• How to measure the degree of 

similarity? Distance? Angle? 
Projection? � � � � ��� �
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CosSim(Di, Q) =
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D1 = 2T1 + 3T2 + 5T3     CosSim(D1 , Q) = 5 / √ 38 = 0.81
D2 = 3T1 + 7T2 +   T3     CosSim(D2 , Q) = 1 / √ 59 = 0.13
Q = 0T1 + 0T2 +  2T3

D1 is 6 times better than D2 using cosine similarity but only 5 
times better using inner product
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8 988 0.8 0.50
9 578 0.8 0.44

10 985 0.8 0.40
11 103 0.8 0.36
12 591 0.8 0.33
13 772 x 1.0 0.38
14 990 1.0 0.36

Suppose:
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R=2/5=0.4; p=2/2=1

R=5/5=1; p=5/13=0.38

� � � � ��� ��� � � � � � � � �<� � Z �

g ¡�����ì î���î)}�¡>�D¡ð¢ |	��ë:�� '  ���G�
��ç��ðë } è }�¡>�
n RecallPrecision
1 0.2 1.00
2 0.4 1.00
3 0.4 0.67
4 0.6 0.76
5 0.6 0.60
6 0.8 0.67
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Q  = ( 5,  0,  3,  0,  1)
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Sim(Q,D1) = (5•2)+(0 • 1)+(3 • 2)+(0 • 0)+(1 • 0) = 16
Sim(Q,D2) = (5•1)+(0 • 0)+(3 • 0)+(0 • 0)+(1 • 2) = 7
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New Similarity Scores:

Sim(Q’D1)=(5.75 • 2)+(0.5 • 1)+(4 • 2)+(0 • 0)+(0.5 • 0)=20
Sim(Q’D2)=(5.75 • 1)+(0.5 • 0)+(4 • 0)+(0 • 0)+(0.5 • 2)=6.75
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