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[Abstract]

Social reviews such as SNS feeds and blog articles have been widely used to extract keywords
reflecting opinions and complaints from users’ perspective, and often include proper nouns or new
words reflecting recent trends. In general, these words are not included in a dictionary, so conventional
morphological analyzers may not detect and extract those words from the reviews properly. In addition,
due to their high processing time, it is inadequate to provide analysis results in a timely manner. This
paper presents a method for efficient keyword extraction from social reviews based on the notion of
cohesion scoring. Cohesion scores can be calculated based on word frequencies, so keyword extraction
can be performed without a dictionary when using it. On the other hand, their accuracy can be
degraded when input data with poor spacing is given. Regarding this, an algorithm is presented which
improves the existing cohesion scoring mechanism using the structure of a word tree. Our experiment
results show that it took only 0.008 seconds to extract keywords from 1,000 reviews in the proposed

method while resulting in 15.5% error ratio which is better than the existing morphological analyzers.
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Table 1. Frequency and cohesion score for each
word in social reviews for “Grappa Pizzaria”

word freq n exp2 score
1 746 1 -
et 82 3 (82/746)'? 0.334
Jdatmt 4 4 (4/746)* | 0.139
J 2t 2f 35 5 | (35/746)"* | 0.465
Jdetmm apg 2 6 (2/746)'° | 0.306
J12fmtm| 2| of 25 7 (25/746)"¢ 0.571
J 2T 2}2| OfQH T 2 9 | (2/746)'® | 0.477
J2fIH 22| OF2h= 115
= 2grmao| £ 1 16 | (1/746) 0.661

9] ool “LefuhiAte]olebs 5 arE ol A7 Hofo)
A%, WNEA7E 1oE B8 SR H47t W A
Uehtol, Zabsoz 7)9eg 23, o] gt
A ol2ojxlx] ke 2 dolEo] AAlS Had AL
AL 4 9leg HolET) BAlE QEylo 2y
A8 24 2jE5e ARy ooar]S Az st o
797} A gtk Holct. ol 7)ge 550 A
z0]7] 9i3t APgAle] Welo] Wade HojFC),

aor re 4> [o
G

H1
i

2. Proposed Algorithm
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Fig. 1. Tree constructed from word bags in Table 1
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Table 2. Frequency and cohesion score for each
word in social reviews for “Grappa Pizzaria” (in
our proposed method with the parameter n as a
depth of a tree node)

word freq n exp2 score
a 746 1 -
Jetm 82 2 | (82/746)"" | 0.110
Jatm ot 4 3 (4/746)"* | 0.073
T2t 2} 35 3 | (35/746)"2 | 0.216
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function getWordList(wdset) {
var list = [];
for (var i=0; i<wdset.length; i++) {
var found = false;
for (var a=0; a<listlength; a++) {
if (wdset[i] == list[a].key) {
list[al.cnt+ +;
list[a].freq++;
found = true;
break;
}

if (found) continue;
list.push({key: wdset[i], cnt: 1, freq: 1});

return list;

}

Fig. 2. JavaScript function to build a list of words with
their counts of exact matching
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Table 3. List generated from getWordList() for the
same input data of Table 2

Word freq n score
a1 644 - -
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function getScoredList(list) {
// [Step.1] initialize info for tree construction
list.sort(function(a, b) {
return akey.length < bkeylength ? -1 : 1;
Dk
for (var i=0; i<|ist.|ength; i++) {
list[il.id =
list[i].pid
list[i].dep
}

// [Step.2] calculate a freq. and a tree depth
// for each key
for (var i=0; i<listlength; i++) {
for (var j=i+1; j<listlength; j++) {
if (list[a].key.startsWith(list[i].key)) {
list[j].pid = list[i].id;
listj].dep = list[il.dep + 1;
list[i].freq +=list[jl.cnt;
}
}
}

// [Step.3] calculate a cohesion score for each key
for (var i=0; i<listlength; i++) {
list[i].score = Math.pow(list[i].freg/list[0].freq,
1/(list[il.dep + 1));
}

return list;

}

Fig. 3. JavaScript function to calculate a cohesion score
for each key in the list generated from getWordList()
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IV. Experimental Results
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Fig. 4. Experimental setup for measuring accuracy
and execution time of keyword extraction
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2. Experimental Results
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Table 4. Comparison of execution time of keyword
extraction (in milliseconds): Kokoma, Hannanum, and
Proposed method

#.Of Kokoma Hannanum RGOSR
reviews method
100 135,537 3,871 0.786
300 587,761 7,326 2.457
500 1,241,678 10,875 3.912
700 Memory error 14,269 5.532
1,000 | Memory error 20,375 7.857
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Fig. 5. Comparison of error ratio in keyword extraction:
Kokoma, Hannanum, and Proposed method
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Fig. 6. Error ratio vs. word frequency criteria for keyword
extraction in the proposed method
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