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E x t e n d e d  Abstract 

The LIVE-projec t  ( L e i s t u n g s b e w e r t u n g  yon  I n f o r n m -  
t ion  Retr ieval  Verfal~_ren) at  the  Techn i sche  Un lve r s i t ae t  
Berlin,  West  G e r m a n y  IS conce rned  w i t h  the  eva lua t ion  
of I n f o r m a t i o n  re t r ieva l  s y s t e m s .  Two fields a re  m a i n l y  
u n d e r  inves t iga t ion .  

One a rea  IS a b o u t  the  inves t iga t ion  of methodologica l  
f o u n d a t i o n s  of  re t r ieva l  e x p e r i m e n t s .  There  a re  m a n y  
a u t h o r s  / 1 /  w h o  state ,  t h a t  t h e r e  a re  st i l l  m a n y  pro-  
b l e m s  to be solved. A s u m m a r y  on  these  p r o b l e m s  can  be 
f o u n d  i n / 2 / .  Resu l t s  of the  LIVE-project  In  t h i s  a rea  can  
be seen  o n  t h r ee  d i f fe ren t  areas:  o n  the  one h a n d  
m e a s u r e m e n t - t h e o r e t i c a l  c r i t e r ia  fo r  the  app l ica t ion  of 
sLmflari ty a n d  eva lua t ion  m e a s u r e s  in  r e t r i sva l  ex- 
p e r i m e n t s  have  been  cons idered  a n d  developed. Some of 
the  r e s u l t s  can  be f o u n d  i n / 3 / , / 4 / , / 5 / .  F u r t h e r  w o r k  
h a s  been  done  in  the  appl ica t ion  of s ta t i s t ica l  p r inc ip les  
of  e x p e r i m e n t a l  d e s i g n  i n  i n f o r m a t i o n  r e t r i e v a l .  
E s p e c ~ l l y  con t ro l  s t r u c t u r e s  of fac tors  in  retx~eval t es t s  
have  been  lnveet igated a n d  s o m e  a spec t s  of s ta t i s t ica l  
mode l s  fo r  e x p e r i m e n t a t i o n  in  I n f o r m a t i o n  retwleval. 
Some of these  r e s u l t s  can  be f o u n d  i n / 6 / , / 7 / , / 6 / , / 9 / .  

The o t h e r  topic in  the  LIVE-projec t  - -  w h i c h  is the  
m a i n  con t en t  of t h i s  p a p e r  - -  ls the  c o n d u c t i o n  of a 
r e t r l sva l  e x p e r i m e n t  in  co-opera t ion  w i t h  FIZ4 (FachIn -  
f o r m a t i o n s Z e n t r u m  4) w h i c h  IS a n  I n f o r m a t i o n  service 
c e n t e r  f o r  m a t h e m a t i c s ,  p h y s i c s  a n d  e n e r g y  in  
K a r l s r u h e ,  West  G e rm any .  A m o n g s t  the  m a n y  da t abases  
w h i c h  FIZ4  is o f fe r ing  the  LIVE-pro jec t  u s e s  t he  
da t abase  a b o u t  p h y s i c s  in  t he i r  re t r ieva l  exper l rnent .  
FIZ4 IS u s i n g  the  I n f o r m a t i o n  re t r ieva l  s y s t e m  GRIPS 

• (General  Rela t ion based  I n f o r m a t i o n  l~oceee ing  System) 
w h i c h  w a s  developed b y  DIMDI (Deutsches  I n s t i t u t  flLer 
Medlz in ische  D o k u m e n t s t i o n  u n d  In fo rnmt ion ) .  The 
q u e r y  l a n g u a g e  of GRIPS IS a n  e x t e n d e d  Boolean 
l anguage  / 10 / .  Besides the  o p e r a t o r s  ' and ' ,  ' o r '  a n d '  no t '  
the  GI~PS re t r ieva l  l anguage  con t a i n s  t h e s a u r u s  - -  
o p e r a t o r s  to ex t en d  the  q u e r y  a n d  t r u n c a t i o n  - -  a n d  
con t ex t -ope ra to r s  for  f r ee tex t  a n d  Boolean sea rch ing .  

To a given q u e r y  GRIPS p a r t i t i o n s  the  d o c u m e n t  collec- 
t ion  in to  two sets:  the  re t r ieved  a n d  the  no t  re t r ieved  
d o c u m e n t s .  To the  u s e r  the  re t r ieved  d o c u m e n t s  are  
p r e s e n t e d  in  the  r eve r sed  o rde r  of the i r  r e g i s t r a t i o n  in to  
the  database .  U n d e r  the  a s s u m p t i o n  t h a t  th i s  t e m p o r a l  
o rde r  is no t  cor re la ted  w i t h  re levance  the  se t  of re t r ieved  
d o c u m e n t s  IS cons idered  as  a n  u n o r d e r e d  set. 
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The r e s e a r c h  h y p o t h e s e s  for  o u r  r e t r i sva l  e x p e r h n e n t  
m th i s  c on t e x t  is: ' t he  r e t ~ e v a l  o u t p u t  of the  GRIPS- 
s y s t e m  can  be impr ove d  b y  the  app l ica t ion  of a s imi l a r i ty  
mes~tLTe'. 

The eva lua t ion  w a s  done  by  c o m p a r i n g  the  u n o r d e r e d  
o u t p u t s  of the  GRIPS-sys tem w i t h  o rde red  o u t p u t s ,  
w h i c h  were  ob ta ined  b y  app ly ing  a slmflsmlty m e a s u r e  to 
the  re t r i eved  d o c u m e n t s .  F o r  the  eva lua t ion  p r o b l e m s  
a r i se  s u c h  as: w h i c h  objects  a re  m e a s u r e d ,  w h a t  does 
' be t t e r '  mean ,  w h a t  is a n  a p p r o p r i a t e  m e a s u r e ,  w h i c h  
ave rag ing  m e t h o d s  s h o u l d  be u s e d ?  

I n  the  LIVE-projec t  we did n o t  u s e  the  u s u a l  eva lua t ion  
m e a s u r e s  s u c h  as  r eca l l -p rec i s ion-g raph  because  the  
m e a s u r e m e n t  va lues  a re  diff icult  to In te rp re t .  I n s t e a d  in 
co-opera t ion  w i t h  FIZ4 eva lua t ion  v i ewpo in t s  we re  defin- 
ed. An  e x a m p l e  of a n  eva lua t ion  v iewpoin t  is: 'a  u s e r  
w a n t s  exac t ly  five r e l evan t  d o c u m e n t s  a n d  w a n t s  to get 
as  few n o n r e l e v a n t  d o c u m e n t s  as  possible .  A re t r ieval  
r e s u l t  R1 IS be t t e r  t h a n  a n o t h e r  one 1~, If the  u s e r  gets  
f ewer  non. re levant  d o c u m e n t s  w i t h  R1 t h a n  w i t h  1~ ' .  F o r  
t h i s  eva lua t ion  v iewpoin t  the  ' expec ted  s e a r c h  leng th '  of 
C o o p e r / 1 1 / I S  a n  a p p r o p r i a t e  eva lua t ion  m e a s u r e .  As in  
the  v i ewpo in t  defined above on ly  the  o rde r  of p re fe rence  
of re t r ieva l  r e s u l t s  IS defined, the  m e a s u r e  m a y  on ly  be 
u s e d  as  a n  o rd ina l  scale. To u s e  it  as  a n  in t e rva l  scale the  
a s s u m p t i o n  ls made,  t h a t  every  addi t iona l  n o n r e l e v a n t  
d o c u m e n t  w h i c h  the  u s e r  re t r ieves  c a u s e s  the  s a m e  addi- 
t iona l  a m o u n t  of u n p r o d u c t i v e  l abour .  

I n  a s im i l a r  w a y  severa l  o the r  v i ewpo in t s  a n d  evalua- 
t ion  m e a s u r e s  were  defined a n d  appl ied  in  the  re t r ieva l  
e x p e r i m e n t .  U n d e r  the  a s s u m p t i o n  t h a t  the  eva lua t ion  
m e a s u r e  IS a n  in te rva l  scale ave rag ing  IS done by  
ca lcu la t ing  the  a r i t h m e t i c  mean .  

As levels of the  e x p e r i m e n t a l  f a c t o r / 8 /  the  fol lowing 
s imi l a r i t y  m e a s u r e s  were  used:  I n n e r  p r o d u c t  me asu re ,  
cos ine  m e a s u r e ,  over lap  m e a s u r e ,  coefficient  of daccard  
a n d  Euc l idean  dis tance.  As s l tua t ive  f ac to r s  / 8 /  the  
n u m b e r  of d o c u m e n t s  re t r ieved  b y  GRIPS, the  n u m b e r  of 
desc r ip t io r s  of the  quer ies ,  genera l i ty  a n d  topic of 
d o c u m e n t s  were  used .  

The retrieval experiment Is not yet finished completely 
but several results have already been obtained. For ex- 
ample in the average (over 81 queries) for the above 
defined viewpoint the ranking with the inner product 
measure does not indicate a significant improvement 
compared with the GRIPS-output. In the case of the 
Euclidean distance measure it seems that in the average 
the user has to Inspect less nonrelevant documents. This 
means an improvement compared with the unordered 
re t r ieved  se t  f r o m  the  GRIPS-output .  

F o r  m o r e  detai ls  of the  so called ' two-level  re t r ieval  
p roces s '  and  f u r t h e r  e x p e r i m e n t a l  r e s u l t s  we re fe r  to the  
long  ve r s ion  of th i s  paper .  
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