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A machine-produced listing of all the words in a publication with 

the frequency of occurrence of each word and all the positions of 

each word's appearance could be used to check galleys for certain 

errors before printing. Such a procedure may speed up publication 

and cut composing costs. 

NOTICE This document contains information of a preliminary nature 
and was prepared primari Iy for internal use at the Oak Ridge National 
Laboratory. 'It is subject to revision ar correction and therefore does 
not represent a final report. 
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This report wos prepared as an account of Government sponsored work. Neither the Unihtd. Staters, 

nor the Commission, nOor any person acting on behalf of the Commission: 

A~ MaKos any warranty or representation, expressed or implied, with respect to' the accuracy, 

completeness, or IJseEuiness of the information contained In this rsport, or that the use of 

any information, apparatus, method, Of process disclosed in this report may not infringe 

privately owned rights; or 

B. Assumes any liabilities with respect to the use ofl or for domages resulting from the use of 

ony information, apparatus, method, or procoss disclosed in this report. 

As used in the above, uperson acting on behalf of the Commission" inc1udes any employee or 

controctor of the Commission, or employee of such controctor, to the extent that such employoe 

or contractor of the Commission, or employee of such contractor prepores f dissominates, or 

provides access to, any information pursl,lant to his employment or contract with the Commission, 

or his employment with such contractor .. 
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FREQUENCY -COUNTING CONTENT ANALYSIS 

AS A PROOFREADING AID 

by Frederick M. O'Hara, Jr. 

By counting the number of times each word appears in the text of a 

message, the content of that message can, to some degree, be analyzed. 

The term applied to this process is frequency-counting content analysis 

(FCCA). Such frequency counting could be used to aid proofreading 

since, it is rationalized, misspelled words should produce .low fre

quency counts. Were this counting procedure to be computerized and 

applied to galley text, the major questions about its employment would 

be (1) whether the precision of proofreading would be as good as or 

better than that produced by conventional proofreading means, (2) 

whether the actual cost of such an operation would be comparable to or 

less than ordinary methods. 

The first step in an investigation of the use of FCCA in proof

reading would be to obtain the message both as typed galley and in a 

machine-readable form. Employment of composing machines that produce 

punched paper or magnetic tapes would solve this problem, since the 

information on these tapes could be automatically converted .. to a form 

suitable for mechanical analysis. 

An optimum message size would have to be found. With short mes

sages most words would have a very low frequency count. With long mes

sages a long list of words would build up; this would increase computer 

costs more or less exponentially, up to a point, because the list must 

be searched in the processing of each word scanned. However, after some 

fraction of a·long message has been scanned and listed, the list will 

usually have grown almost equal in size to the vocabulary used in the 

whole message, and cost per word will reach a plateau. These facts are 

reflected in Figs. 1 and 2. 

As the computer processes the text, a number is assigned to each 

line of galley and this information would be attached to each word re

corded. The number of times of occurrence of each word is also computed. 

For the ease of the person who will review the data, all words in the 

given section of text are listed in alphabetical order,and beside 
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Total Number of Words in Message 

Fig. 1. For the first few words of a message, correspondence 

between the numbers of words in the list and message will be one to 

one, but this ratio will fall orf as words are repeated. A maximum 

value for the list is set by the vocabular.1 used in the message. 
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Total Number of Words in Message 

Fig. 2. Costs for running the FCCA program will increase 

exponentially as a function of message length up to a point, because 

the longer the list of words used in the message, the more time must 

be spent in searching that list to see if the next word in the message 

is on the list. As the list of words approaches a constant value, 

this search time does, also. 
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each word its frequency of appearance and the number assigned to each 

line on which it appears is listed. 

The human proofreader could then use this printout in two ways. 

Scanning the column of frequency counts, he could check the spelling 

of all words that had a low frequency of occurrence. Also, since every 

word in the message is listed in the output, but only listed once, he 

could scan the alphabetized list of words in the message for misspell

ings. Thus, had a word been systematically misspelled throughout the 

text and had therefore not been accorded a very low frequency count by 

the machine, the misspelling could be caught in this manner. 

Unfamiliar words that appeared only once in the text, such as 

authors' names, and alphanumeric designations, such as mathematical ex

pressions and chemical notations, would have to be checked against the 

original manuscript. 

Because of alphabetization, the two halves of words broken at the 

end of a line would probably be widely separated in the listing, and 

the human proofreader could not easily tell whether a fragment such as 

"her-" were part of a correctly hyphenated word as "herself" or part of 

an incorrectly hyphenated word as "hereafter. 1f Either all the byphena-

tions at the ends of lines wQuld have to be checked separately in the 

galley by the human proofreader, or a manner of handling such 

words would have to be written into the program. 

At the present time, the publications produced by the Technical 

Publications Department are Varityped, proofread by a two-man team 

(copy/galley), corrected, checked, stripped up, a final reading, 

corrected, checked, figure sized, continuity checked, and final checked. 

In the final reading, all the text, legends, tables, and figures are 

read with the original copy available but not constantly read against. 

In continuity checking, the first and last sentences of each paragraph 

and the material immediately preceding and following each break in the 

typed galley are read against the original manuscript copy by a two

man team. In the final check, the ~agination is checked, the table of 

contents is compared with the headings in the text and their page num-

,~a bers, and the copy is scanned for obY.i.Qus-f!IT.O.r.sin-1l;y:phetl.a.t.iGn,-spe±-l------~-t, ing, etc. Thus, all copy is thoroughly read twice and is partially 
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1 TYPING lA TYPING 

1 l 
2 PROOFREADING 2A FCCA LIST SCANNING AND 

J 
THOROUGH READING 

! 
3 CORRECTING 3A CORRECTING 

1 ! 
4 CHECIaNG· 4A CHECIaNG 

1 ! 
5 STRIPPING 5A STRIPPING 

l 
6 FINAL READING 

1 
7 CORRECTING 

1 
8 CHECKING 

1 
9 FIGURE SIZING 9A FIGURE SIZING 

~ ! 
10 CONTINUITY CHECKING lOA CerTY CHECKING 

1 
11 FINAL CHECKING llA FINAL CHECKING 

Fig. 3. A graphic representation of the presently employed and 

proposed procedures. 
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checked as many as six times, and a high degree of precision (fidelity 

in reproduction of the manuscript copy) is attained. 

In using FCCA, the detection of many types of errors, such as 

omissions, repetitions, use of wrong fonts, and substitutions of singu

lars for plurals and vice versa, would necessitate something akin to 

the presently employed final reading, in addition to the human proof

readerfs scanning of the FCCA listing. If misspelled words made correct 

English words, the printout analysis would probably not catch the mis

print. For exa.mple, if the typist typed IIcan II instead of IIcam," the 

mistake would probably not be noticeable out of context. This type of 

error can easily be made systematically, too. The apprehension of such 

errors would be left to the final reader. 

The errors detected by the scanning of the printout and the reading 

through of the text would be marked directly on the galley, and the 

correcting and stripping would be carried on as usual. It is felt that 

this printout analysis and read-through would require fewer man hours 

than having two men read through the entire text aloud. 

The two procedures are compared in Fig. 3. 

The major questions that arise are: 

1. Are the costs accrued in executing steps 2, 6, 7, and 8 comparable 

to those generated by step2A? The cost of the development of 

equipment, mechanical techniques, and the original computer program 

should not be included in the calculation; many of these costs are 

unknown. The costs that would be held accountable are (I) machine 

time for the conversion to machine-readable copy, (2) machine time 

for the FCCA, (3) the time of the manager or executor of these first 

two steps, and (4) the time used by the person who does the print

out analysis and the total reading. The cost of time for the person 

mentioned in item (4) should be the same as that for one of the two 

men in the proofreading team in step 2A, since these are the people 

who would ultimately perform the function. 

2. Is the copy submitted in step 11 comparable in precision to that 

submitted in step llA1 TO find this out, several pairs of identical 

(" samples of galley copy could be proofread by both methods. Two 

(l versions of the proofread galleys would then be available: one 
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with the errors found by the two-man proofreading team corrected 

and one with the errors found by the printout analysis and read

through corrected. Since IP (in proof) changes by the 

are editing changes, not proofreading corrections, they would not 

be counted in the totals of errors. To simplify the scheme, all 

errors, no matter how or how grave, would be counted as 

equals. If the final is assumed to find all the errors 

that were in the galley as typed, the absolute percentage of errors 

found by each method could be determined, and a X-square test could 

be run on the two to determine whether or not they are significantly 

different. To a dedicated proofreader, even one missed error is 

significantj the a level used should reflect this fact. 

If close time and cost accounting were kept, this type of experi

ment would show: 

1. the cost of two-man proofreading of the test samples vs the cost of 

man-plus-machine proofreading, and 

2. the relative precision in (fidelity to copy) of which each 

method is capable. 

Any of several possibilities result from the experiment. The 

cost of machine time might raise the cost of man-plus-machine proofing 

above all realizability. The man-plus-machine method might,foronly 

slight added cost, produce better-proofed copy than the conventional 

method. The man-plus-machine method might, despite large operating 

, produce copy that is totally unacceptable for publication. Or 

the printout analysis and a quick scanning that is specific for certain 

types of errors might prove efficient in catching errors before the 

copy is stripped up, thus eliminating the necessity for a time-consuming 

thorough reading of the entire text before makeup. 
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