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The purpose of this structure search is to determine whether the 
syntactical patterns of English sentences, expressed symbolically, 
show that a relatively small number of such patterns represents a sig- 
nificantly large number of sentences. 

The routines written for SEAC (National Bureau of Standards Elec- 
tronic Automatic Computer) examine the structure of sentences within 
a corpus of expository prose chosen from scientific and technical 
writings. SEAC performs several functions in the search: (a) accurate 
high-speed tabulation; (b) precise comparison of data; (c) compression 
of coded data in terms of syntactical equivalence relationships. Prep- 
aration of the material includes coding the elements of the source 
sentences functionally according to the scheme shown in Figure One. 
This is but one of many feasible analytical schemes, and it represents 
a rather gross cut made according to traditional grammar. Each func- 
tional element to be coded is given a notation comprising one number 
and one letter, as shown in Figure Two. The notations (maximum 9) 
of each sentence then become SEAC input. 

Primary Search 
Except for tabulation, the program rejects the letters in the codes. 

(The letters are included in the raw data so that they may be available 
for other programs.) The computer reduces the first incoming sentence 
code to its numerical pattern (e.g., 56416500000) and stores the pat- 
tern. Each subsequent candidate sentence is reduced in the same way 
and its numerical pattern is compared with all stored patterns. If a 
candidate pattern is identical with a stored pattern, a recurrence tally 
of 1 is added into the least-significant place of the stored pattern and 
the candidate pattern is rejected. But if the candidate pattern proves 
to be unique, it is stored along with the others. Check routines are 
included in the programming of this preliminary phase to reject data 
erroneously prepared. 

When all sentences have been processed, the resultant unique pri- 
mary patterns, with their tallies, emerge from SEAC via high-speed 
magnetic wire, along with tallies showing (a) the number of sentences 
processed, (b) the number of patterns stored as unique, (c) the number 
of sentences rejected because of errors in preparation or inscription, 
and  (d)  the  number  of  patterns  having  1 digit,  2 digits,  ...9 digits. 

-151- 



Each  time 50 sentences have been processed,  SEAC prints out the 
number of unique patterns being held in storage. 

Compressed Search 
The unique primary patterns are then fed back into the computer for 

compression and a 1 is added to every pattern tally so that each tally 
will show the actual number of occurrences. The routine first rejects 
all-but-one of any digit that is contiguously repeated within a pattern. 
For example, 444166655 becomes 4165, but 414656 remains unchanged. 
The basis for compression in this manner is the assertion of equiva- 
lence relationships whereby “The little red hen clucks” (44416) is 
here considered to function syntactically as “The hen clucks” (416) 
or “The hen will cluck” (4166), etc. A compressed pattern is thus 
construed as a basic form from which all corresponding primary pat- 
terns could be developed by regular structural transformation. 

Since a number of patterns whose primary forms were different would 
probably be identical in their compressed form, the compressed pat- 
terns are then compared, each with all others. When SEAC finds that 
two compressed patterns are identical, their respective tallies are 
added together; the sum is stored in the least-significant places of 
the first pattern in question and the other pattern is cleared to zeros. 
At the end of this operation, the unique compressed patterns with (some 
new) tallies are printed out, together with (a) the number of compressed 
patterns  stored  as unique and  (b)  the number of unique compressed 
patterns  having  1 digit,  2 digits,   … 9 digits.     Separate  routines  are  
then employed to list the patterns in numerical order, as shown in 
Figure Three. 

Results of the Search 
The original corpus of 1002 sentences is a very small sample. The 

curve of cumulative occurrences (Figure Seven) shows little tendency 
to reach zero slope, as unique primary patterns were still occurring at 
a nearly fixed rate. The distribution of patterns according to the num- 
ber of digits (notations) per pattern is shown in Figure Four. The 
components of the raw and processed data are shown in Figure Five. 
Figures Six and Seven express the rate of occurrence of new patterns. 

The 1002 sentences yielded 541 unique primary patterns. Of these, 
the five most common are listed here in sequence, followed by the 
number of occurrences (in parentheses) and a sample sentence for 
each: 
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41665 (19) The dog has run across the street. 
414665 (17) The dog with floppy ears has run across the street. 

162 (16) Dogs eat bones. 
16434 (15) Fido is the dog with floppy ears. 

165 (14) Fido ran across the street. 
1665 (14) Fido has run across the street. 

The total number of sentences (95) shared by these patterns is less 
than 10 percent of the corpus. 

Compression of the 541 primaries yielded 247 unique compressed 
patterns. The five most common are listed here, as above; the paren- 
thetical number is the number of original sentences represented by 
the compressed form: 

4165 (80) The dog ran across the street. 
165 (62) Fido ran across the street. 

41465 (56) The dog with floppy ears ran across the street. 
54165 (35) Finally the dog ran across the street. 

416424 (28) The dog ate the bone which he had dug up. 

The total number of sentences (261) shared by these compressed pat- 
terns represents only 26 percent of the corpus. The first four com- 
pressed patterns listed above contain at least one adverbial element 
in every case and lack objects or predicative nominatives; these pat- 
terns represent 233 sentences or 23 percent of the corpus. 

The results must be viewed as specifically inconclusive because 
the corpus is small. But the technique of compression appears valid 
and useful for examining possible “base” or “kernel” forms of syntax. 

The computer is admirably suited to this type of search. To dupli- 
cate the search on other types of equipment would require consider- 
ably more time and more complex operations, especially in the com- 
parison and compression phases. The total SEAC running time for 
this program was about 40 minutes. 
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