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The t i t l e  of t h i s  paper i l l u s t r a t e s  the  inherent  ambiguity of n a t u r a l  

language. 

documents included i n  the t e r m  '(prior a r t .  

"What i s  r e l evan t  i n  a patent search?" may r e f e r  t o  the t y p e s  of 

*I Many types of published documents 

are "relevant"--patents, journa l  ar t ic les ,  books, etc.  Whether o r  not the 

subjec t  matter of a p a r t i c u l a r  document i s  r e l evan t ,  i s  another question. Further- 

more, the s p e c i f i c  purpose of a patent search  a f f e c t s  relevance. Frequently only 

t h e  searcher can determine relevance (1). Those who have f i l e d  patent app l i ca t ions  

know too painfu l ly  how the inventor and t h e  examiner can d i sag ree  on what i s  

re levant .  What i s  re levant  t o  one man may be i r r e l e v a n t  t o  another.  There i s  

no objec t ive  measure of relevance. 

On the o the r  hand, s i m i l a r i t y  (2) i s  an ob jec t ive  r e l a t i o n s h i p  t h a t  e x i s t s  

between two documents. S i m i l a r i t y  can be measured i n  seve ra l  ways. These are 

not ye t  p rec i se  measures. They are r e l a t i v e .  One measure of s i m i l a r i t y  i s  word - 
or desc r ip to r  coupling (3)--another is bib l iographic  coupling (4).  

Key words o r  d e s c r i p t o r s  are n a t u r a l  language terms used i n  conventional in- 

dexing systems as i n  the  Uniterm Index t o  Chemical Pa ten ts  o r  Chemical Abs t rac ts .  

In the  Uniterm sys t em,  the number of Uniterms shared i n  common by two pa ten t s  

-- 

determines t h e i r  s i m i l a r i t y .  If the same set of Uniterms is  used t o  index two 

d i f f e r e n t  pa t en t s ,  either the pa ten t s  are e s s e n t i a l l y  t h e  same o r  the  indexing 

has not been s u f f i c i e n t l y  deep t o  revea l  their  d i s s i m i l a r i t y .  The same would be 

t r u e  of two pa ten t s  indexed by CA. 
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Bibliographic coupling is based on c i t a t i o n  indexing. In  c i t a t i o n  indexing, 

the  footnotes o r  references used by authors i n  wri t ing technical papers are the  

indexing terms (5). The Science Ci ta t ion  Index, including its Patent Ci ta t ion  

Index, is based on c i t a t i o n  indexing. In  t h i s  system, the  s imi l a r i t y  between 

two c i t i n g  documents is a function of t he  reference c i t a t i o n s  they share i n  common. 

Theoretically,  i f  two d i f f e ren t  papers contain the same list of "references," then 

they a re  e s sen t i a l ly  the  same. If not ,  a s  i n  word indexing, the  number of c i t a t i o n s  

is not suf f ic ien t  t o  e s t ab l i sh  their d iss imi la r i ty .  

Patents,  however, a re  a special case. In  patents  there  are t w o  kinds of 

reference citations-those occasionally provided by the inventor-and those pro- 

vided more frequently by the patent examiner. It is of sociological i n t e r e s t  t o  

note that the examiner is comparable t o  the referee of a technical  paper. It is 

a proper function of the referee (or ed i tor )  t o  determine i f  an author has cited 

pertinent pr ior  a r t .  The inventor aff i rms t h a t  t o  the best of h i s  knowledge h i s  

invention is novel. The l a w  does not require t h a t  he search the l i t e r a t u r e  or  

consult  h i s  peers t o  determine the v a l i d i t y  of h i s  declaration. T h i s  is l e f t  t o  

the patent examiner. 

The examiner's pr ior  a r t  search usual ly  turns  up a l i s t  of per t inent  references,  

These references a re  frequently the basis f o r  disallowing one o r  more claims. 

l i s t  of these '*references cited," which sometimes includes the inventor 's  own 

The 

references,  is published a t  the end of each patent.  

w e  include a l l  of those references a s  indexing terms. 

those occasional references appearing in the  specif icat ion.  

the expensive task of reading each patent but could be economically included i f  

such references were published i n  one prescribed locat ion,  such a s  is done for the 

In the Science Citat ion Index, 

W e  do not process as y e t ,  

These would require  

references c i t ed , "  a t  the end of the patent.  1' 

The majority of references,  therefore ,  a r e  provided by the examiner and con- 

s t i t u t e  the  pr ior  a r t  which the examiner used t o  disallow one o r  more claims. 
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Obviously if a l l  claims are disallowed (and about 50% of a l l  patent appl icat ions 

f a l l  i n  t h i s  category), the patent i s  not issued. The examiner obviously, by 

def in i t ion ,  cannot c i te  pr ior  ar t  f o r  the allowed claims, though i n  f a c t  many c i t ed  

references a re  included which d i d  not r e su l t  i n  disallowance. 

How relevant are  these references t o  the subject matter of any given search? 

Obviously the examiner considers them relevant enough t o  disallow claims. 

interested i n  learning h i s  reasons can examine the "wrapper" containing the  cow 

ple te  f i l e .  The high frequency of requests f o r  these "references cited" w a s  the 

Anyone 

reason f o r  l i s t i n g  t h e m  from February 4,  1947, t o  the  present. For patents issued 

before 1947, i t  is  still necessary t o  consult the wrapper. 

I n  the past f e w  months, the Patent Office has taken another important s t e p  i n  

helping the searcher. Next t o  each c i t ed  patent,  i t s  c l a s s i f i ca t ion  number is 

a l so  given. 

In using the Patent Ci ta t ion Index, w e  a re  not a s  much concerned with the 

Is the cited patent relevant t o  the c i t i n g  patent?" as the converse 1, question, 

and more s ignif icant  question, "Is the  c i t i n g  o r  the ret r ieved patent relevant 

t o  the c i ted  patent?" The c i ted  patent i s  the s t a r t i n g  point of the c i t a t i o n  index 

search, This i s  frequently forgotten or  misunderstood by those who have not used a 

c i t a t i o n  index. Patent attorneys should not have t h i s  d i f f i c u l t y  a s  they are used 

t o  the c i t a t o r  sys tems long established i n  lega l  searching a s ,  e .g . ,  Shepard's 

Ci ta t ions (6). 

If one has a par t icular  patent i n  mind, i t  may be v i t a l  t o  know whether the 

technology disclosed has been modified, improved, or u t i l i zed  i n  any way. This 

can be done quickly using the Patent Ci ta t ion Index. Arranged i n  numerical and 

thereby chronological order,  the c i t ed  patent is quickly ident i f ied .  As whom i n  

Figure 1 (sample page of the =I) ,  a f t e r  each c i t ed  patent there is a list of - 
c i t i n g  patents and/or journal a r t i c l e s .  Most of the c i t i n g  documents w i l l  be 

patents,  and a l l  the c i t i n g  patents a re  presently U. S. patents. However, c i t ed  

foreign patents a re  inclutied. 
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Having found one or more c i t i n g  patents,  the searcher can now turn  t o  the 

SCI Source Index which provides the  f u l l  bibliographic descr ipt ion of the  c i t i n g  

patent including a l l  inventors,  assignees, patent t i t l e ,  c l a s s i f i ca t ion  number, 

date of issuance, and the number of references c i t ed  i n  the  patent. He  can then 

_c 

( 9  decide w h e t h e r  t o  examine the patent ,  or its 

Chemical Abstracts. Patents a re  processed and avai lable  t o  users  of our Automatic 

Subject Ci ta t ion A l e r t  (ASCA) system within an average of three weeks. However, 

the SCI is issued quarter ly  and cumulated annually. The average time lag i n  the 

pr in ted  Indexes is about three months. 

abstract*' i n  the Patent Gazette or 

-- 
- 

]is the retr ieved patent or the c i t i n g  patent relevant? The answer cannot be 

categorically black or white. It is always some shade of gray which only the 

searcher can determine. Consider some spec i f ic  circumstances. A par t icu lar  1949 

patent describes subject matter which the searcher has determined is relevant.  H e  

looks up the patent i n  the 1964 and 1965 Patent Ci ta t ion Indexes and f i n d s  a f e w  

1964 or 1965 patents which have c i t ed  i t .  The examiner c i t ed  the  1949 patent 

because he considered it ant ic ipatory pr ior  a r t .  For t h i s  reason, he disallowed 

one claim which does not appear i n  the list of allowed and published claims. The 

or ig ina l  claim could be seen i n  the wrapper. The subject matter of the specifica- 

t i on  has not been a l te red  one io t a .  The crux of the question is t h i s :  What is 

the degree of s i m i l a r i t y ,  in any given patent,  between the specif icat ion and the 

ungranted claims? 

completely dissimilar claims. They may be spec i f ic  embodiments or appl icat ions 

of a general method, a s ,  e .g . ,  two d i f f e ren t  spec i f ic  chemical compounds or  two 

d i f fe ren t  generic substi tuents.  But  even i f  we found a patent that  had two com- 

p l e t e l y  diss imilar  subject matters claimed, the information disclosed i n  t h e  

specif icat ion is the main question. 

It has ra re ly  been my experience t o  f ind  patents containing 

I n  a patent once issued t o  m e  on a select ive copying device, the examiner 

c i ted  a seismographic recording device. 

seismographic recording device patent consider my patent relevant? The writing 

Would the searcher interested i n  the 
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uni t  of a se lec t ive  copying device i s  a recording instrument! 

t o  determine relevance on an - a p r i o r i  basis .  

s i m i l a r i t y  between the c i t i n g  and cited patents  by.examining the primary c l a s s i f i -  

cat ion t o  which each was assigned. These c l a s s i f i ca t ions  are  now included i n  the  

Patent Ci ta t ion  Index because t h e y  are provided, a s  mentioned e a r l i e r ,  i n  the 

published patents.  

It i s  not possible 

One can presume a given degree of 

The provision of the c l a s s i f i ca t ion  numbers i n  the t i t l e  of the c i t i n g  and i n  

the cited patents provides useful  information during a Ci ta t ion  Index search, but 

it is perhaps even more helpful  i n  the ASCA system. In  t h i s  current  a l e r t i n g  sys- 

t e m ,  the subscriber receives a weekly report  informing h i m  where any given patent 

has been cited i n  current journal articles or U. S. patents.  H e  can a l s o  be noti- 

- 

f i e d  of a l l  current ly  issued patents which f a l l  i n t o  a par t icu lar  c l a s s i f i c a t i o n  

or  those assigned t o  a par t icu lar  company. 

par t  of h i s  i n t e r e s t  p ro f i l e  or  any specific technical  paper or book ever published. 

The scope of t h i s  service i s  qu i t e  la rge ,  involving a t  present about 1,100 leading 

journals and a l l  U. S. patents--some 3,000,000 reference c i t a t i o n s  per year appear- 

ing i n  225,000 source papers and probably 75,000 U. S, patents i n  1965 a t  the present 

r a t e  of issuance. A copy of a typ ica l  ASCA report is shown i n  Figure 2. 

He can a l s o  use an inventor's name as 

- 
It has been our experience t h a t  u s e r s  of t h i s  system have found a high degree 

of pertinence i n  the patents  and papers disseminated by the ASCA service o r  re- 

t r ieved by the Science Citat ion Index. Since there is  no objective measure of 

relevance, w e  would prefer that our c r i t i c s  evaluate the  system on the  basis of 

a pos te r ior i  user judgments ra ther  than any a p r i o r i  and ill-conceived notions of 

relevance. 

- 

- - 

In  closing I should l i k e  t o  refer t o  some correspondence between the J n s t i t u t e  

f o r  Sc ien t i f i c  Information and the U. S. Patent Office Research Department on the 

problem discussed i n  t h i s  paper. 

t i o n ,  I w i l l  quote verbatim the comments of R. Spencer ( 7 )  and my reply ( 8 ) .  

In  order not t o  avoid any possible misinterpreta- 
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Mr. Spencer wrote: 

"It is possible,  although not too l i k e l y ,  that the  examiner might r e f e r  
t o  some other reference i n  the  body of the  le t te r .  Such a c i t a t i o n  
would not be l i s t ed  a t  the end of t he  patent.  It is not unusual f o r  the 
applicant or  attorney t o  c i t e  related a r t  i n  h i s  letters. Such c i t a t i o n s  
a re  not l isted unless the examiner spec i f ica l ly  cites them ( i n  the  proper 
form) i n  a subsequent of f ice  action. In addition references a re  c i ted i n  
the body of the specif icat ion.  Such c i t a t i o n s  a re  included t o  show the 
state of the a r t ,  t o  ident i fy  a p r io r i ty  appl icat ion,  t o  ident i fy  a 
copending appl icat ion or  t o  ident i fy  an appl icat ion of which the in s t an t  
one may be a d iv is ion ,  a continuation i n  par t  o r  a continuation, etc. 
Such c i t a t i o n s ,  although they may be very c lose ly  re la ted  t o  the subject 
matter of the  patent ,  a re  not listed. Although appl icat ion numbers are 
generally given i n  cases a s  or ig ina l ly  f i l e d ,  the corresponding patent 
numbers are frequently added by amendment i f  such appl icat ions mature 
i n t o  patents  during the  pendency of the in s t an t  one. 

In almost a l l  case, references are  'cited' f o r  their substantive content. 19 

The c i t a t i o n  might be re la ted  t o  a lega l  issue such a s  a requirement f o r  
r e s t r i c t i o n  or  divis ion or  a r e j ec t ion  f o r  double patenting e t c . ,  but  it 
is the  substantive content of the  document t h a t  supports the legal  require- 
ment. However, there need not be a c lose re la t ionship  between the content 
of the cited document and the content of the application. 

"I think the r e a l  point is t h a t  the  use of c i t a t i o n  indexing is based on 
the theory tha t  ci ted references have a high probabili ty of being re la ted  
t o  the document i n  which they  a re  cited.  In the case of patents  the c i ted 
references not listed a t  the  end may be the most c losely related. The 
examiner may not have been able t o  use such references during the  pendency 
of any par t icu lar  patent bu t  he might very w e l l  be able  to  use t h e m  t o  
apply t o  some other appl icat ion.  Further,  the l isted references a re  those 
the examiner selected a s  being the  closest p r io r  a r t  with respect t o  the 
claims that were presented throughout the prosecution. Therefore, a l l  the  
l isted references are not necessar i ly  related t o  disclosed but not claimed 
subject matter or t o  the  allowed claims.'* 

My reply s ta ted :  

..... most references listed a t  the end of a patent a r e  due t o  t h e i r  sub- 
s tan t ive ,  and not lega l ,  content.  ..... he w i l l  be directed t o  subsequent 
documents, patents,  and journal art icles,  ..... The degree of relevance 
between the cited and the c i t i n g  patents is always r e l a t ive .  There is no 
measure of relevance, of which I am aware, t h a t  anyone can use a t  present 
f o r  evaluating any system, including the SCI." 

$1 

..... the  'references c i ted '  a re  f a r  from exhaustive of the  documents which 
could be cited i n  a patent.  
cludes such 'references cited'  and not the references appearing i n  the  t e x t  
of the patent specif icat ion.  T h i s  is a s t ep  w e  can take a t  a t i m e  when w e  
can j u s t i f y  the expense of the 'pre-edit '  required t o  ex t rac t  these ex t r a  
c i t a t ions . "  

1 9  

Furthermore, our present processing only, in- 
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..... While it may or may not be true....tbat the cited references not ,l 

listed a t  the end of a patent are more closely related to  the subject 
matter of the source (c i t ing  patent) ,  t h i s  i n  no way affects the Ugh 
degree of relevance between those that are listed and the citing patent. 
Stated another way, the c i t i n g  patent might not be re t r ieved on a search 
beginning w i t h  the unl is ted ..... patent. 
t r ieved on a search beginning w i t h  those tha t  are listed. This dichotomy 
is  a l so  t rue  of tbe exis t ing  c l a s s i f i ca t ion  system. Patents are classified 
on the basis of claimed subject matter and not on the basis of subject 
matter disclosed or referred t o  i n  the specif icat ion.  

The c i t i n g  patent would be re- 

"As t o  w h e t h e r  the unl is ted cited references a re  'the m o s t  c lose ly  related,' 
the question is: Related t o  what? ..... the assumption tha t  one 'descriptor '  
(cited reference) is more relevant than another 'descriptor '  shows that you 
are thinking i n  terms of the conventional r e t r i eva l  approach. If Spencer 
means that the most novel aspect of an invention, and f o r  which the inventor 
is granted a patent,  is not 'covered' by any of the references cited, ..... 
there probably does not exist any pertinent l i t e r a t u r e  or  patent f o r  the 
inventor or the examiner t o  c i t e  w i t h  regard t o  that novel aspect. 
c i t a t i o n s  which the inventor can and may provide as background, e.g., t o  
show what has gone before, w i l l  be unmeasurably relevant t o  h i s  invention. 
So w i l l  the c i t a t i o n s  which were used t o  reject some of his claims. As t o  
which would be most c losely re la ted ,  I hesitate t o  predict  as i t  obviously 
w i l l  vary. ..... 

The 

there exis ted i n  the l i t e r a t u r e  a perfect match between two patents ,  
then there would have been, ips0 f ac to ,  no novelty. A c i t i n g  patent 
w i l l  be re t r ieved by SCI  due t o  'closeness' of the allowed claims and 
the rejected claims i n  a single invention. If enough pr ior  a r t  e x i s t s ,  
the c i t a t i o n s  p i l e  up u n t i l  there is  no novelty or  patentable invention 
a t  a l l .  I agree there i s  a real poss ib i l i ty  t h a t  the disclosed but un- 
claimed subject matter of a patent specif icat ion may contain information 
not disclosed anywhere else. However, I don't know whether t h i s  informa- 
t i o n  is retr ieved any more e f fec t ive ly  through the  unlisted or listed 
references. I could imagine cases of both kinds. ..... 
We would welcome the addition of the presently unl is ted references i n  

the form of a bibliography a t  the end of the patent specif icat ion.  This 
would improve the overa l l  effect iveness  of the SCI  w i t h  a reasonable ex- 
pendi ture  of energy. However, it i s  not necessary for the effect iveness  
of the SCI system t o  have a complete listing of every possible document one 
could cite.  
journal l i t e r a t u r e .  An author i s  se lec t ive  i n  the c i t a t i o n s  he chooses. 
This is i n  part conditioned by how w e l l  the pr ior  art is known. 

v, 

This is  the  very same principle  w e  have found i n  handling the 

It i s  not necessary fo r  every telephone improvement patent t o  c i t e  (* 

Alexander Graham B e l l .  If someone f i l e d  on Bell 's  invention toaorrow, 
w e  would expect that the examiner would be knowledgeable enough t o  c i te  
the B e l l  patent. If the new application had one par t icu lar  novel 
feature  and a claim were granted, we would consider it per t inent  f o r  
the examiner t o  re t r ieve  tha t  improvement patent each t i m e  he looked 
up the  Bell c i t a t i o n  i n  the SCI .  In subsequent improvement patents ,  
the earlier improvement patent would tend t o  be c i t ed .  ..... one operates 
on the assumption tha t  the examiner or s c i e n t i s t  has some knowledge of 
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the prior ar t  and can begin h is  search from there. That t he  first I 1  

dozen claims i n  the above-mentioned f i c t i o n a l  case would be rejected by 
reference to  the B e l l  patent would not diminish i t s  relevance t o  a search 
on telephone a r t .  Nor is that c i t a t i o n  less relevant than a c i t a t i o n  the 
inventor might make t o  the Morse telegraph ..... The relevance would be a 
function of the  par t icu lar  search. 
be relevant.  And on a search of telegraph a r t ,  it might not be relevant .  
If the invention were admittedly an improvement on the B e l l  telephone, 
then the inventor would cite the B e l l  patent ,  and the examiner might 
not be able t o  f ind  any other pr ior  art.  
shortcoming of the S C I  not t o  include the inventor's reference. 

In  a search on telephone a r t ,  it would 

In t h a t  case,  it would be a 
I t  

It has been said that  a c i t a t o r  system is necessary and useful  for the  lawyer 

because American law is  based on the "doctrine of Stare  Decisis which means t h a t  

a l l  courts  must follow precedents l a id  down by higher cour t s  and each court  gener- 

a l l y  also follows i ts  own precedents" (6). This has been misconstrued a s  the 

raison d'etre for the citator system. On the contrary,  it is because the  lawyer 

"must make sure tha t  h i s  au tho r i t i e s  are still good l a w ,  that is, t h a t  the case 

has not been overruled, reversed, l imited o r  dist inguished i n  some way tha t  makes 

it no longer useful a s  a va l id  authori ty .  

Ci ta t ions comes in .  ..... The amazing ef f ic iency  of the c i t a t i o n  method is such 

tha t  once the s t a r t i n g  case or  s t a t u t e  i s  found it becomes a key t h a t  unlocks the  

e n t i r e  store of l a w  on a given point" ( 6 ) .  

Here is where the use  of Shepard's 

By analogy, the patent search involves not only w h a t  is commonly called 

?I pr ior  a r t "  but a l s o  what may be cal led subsequent ar t ."  Technological innova- I* 

t i ons  are  not conceived i n  a vacuum; nor are they  pulled f r o m  the a i r  by magic. 

Every patent involves one or  more primordial concepts which the inventor has 

joined together i n  a unique way t o  j u s t i f y  h i s  claim for patent protection. 

Finding the needles i n  the  haystack--the per t inent  patents or  publications-- 

rapidly and ef f ic ien t ly- - i s  the function of any index. We believe t h a t  the 

Patent Ci ta t ion Index does t h i s  and, if proper ly  used i n  combination w i t h  Bxist- 

ing too l s ,  cannot only save many valuable hours of search t i m e  but also m a k e  the  

t i m e  spent i n  searching productive of information tha t  would otherwise be 

d i f f i c u l t  or impossible t o  uncover. 
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