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[Abstract]

Since social big data often includes new words or proper nouns, statistical morphological analysis
methods have been widely used to process them properly which are based on the frequency of
occurrence of each word. However, these methods do not properly recognize compound nouns, and thus
have a problem in that the accuracy of keyword extraction is lowered. This paper presents a method to
extract compound nouns in keyword analysis of social big data. The proposed method creates a
candidate group of compound nouns by combining the words obtained through the morphological
analysis step, and extracts compound nouns by examining their frequency of appearance in a given
review. Two algorithms have been proposed according to the method of constructing the candidate
group, and the performance of each algorithm is expressed and compared with formulas. The
comparison result is verified through experiments on real data collected online, where the results also

show that the proposed method is suitable for real-time processing.

» Key words: Big data analysis, Social reviews, Keyword extraction, Morphological analysis,
Compound noun extraction
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I. Introduction
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II. Related Work
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Table 1. Classification of References by social big
data analysis steps

Analysis Step Techniques Reference #
Review Open search API, (4, 10]
Collection Web crawling ’
. Statistical approach [7-11]
Morphological Dictionary-based
Analysis [5, 6]
approach
Noise Review Pattern matching [4]
Filtering Machine learning [18-20]
Review Sentiment analysis [15-17]
Analysis and Keyword analysis [10-12]
Applications Miscellaneous [13, 14]
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function getFreqs(rev, cand) {
var toks = rev.split(" “);
var nouns = cand.split(" ");
var freq = O;
for (var i=0; i<toks.length-1; i++) {
if (toks[i].endsWith(nouns[0] &&
toks[i+1].startsWith(nouns[1]) freq++;
}

return freq;

}

Fig. 2. Algorithm to get frequency of a compound noun
in the given review text
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function getCompoundNouns2(keys, revs) {
// [STEP.1] build a token list from revs
var toks = [];
for (var i=0; i<revs.length; i++) {
var rev = stripSpecialChars(revs]i]);
toks = toks.concat(rev.split(" "));

}

// [STEP.2] calculate frequency of each candidate
var res = []
for (var i=0; i<keys.length; i++) {
for (var j=0; j<toks.length-1; j++) {
if (toks[j].endsWith(keys[i)) {
var cand = checkCand(keys, i, toks, j);
if (cand != null) res = addFreq(res, cand);
}
}
}

// [STEP.3] sort a result list by frequency and
eliminate an element if its frequency < 5
res.sort(function(a, b) {
return a.freq > b.freq ? -1 : 1;
i
for (var i=res.length-1; i>=0; i--) {
if (res.freq < 5) res.splice(i, 1);
}

return res;

}

Fig. 3. Algorithm to get compound nouns in a gradual fashion
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function checkKeys(keys, kidx, toks, tidx) {
for (var i=0; i<keys.length; i++) {
if (i == kidx) continue;
if (toks[tidx+1].startsWith(keys[i)) {
return keys[kidx] + “ " + keys][i];
}

return null;

}

function addFreq(res, cand) {
for (var i=0; i<res.length; i++) {
if (res[il.key == cand) {
res[il.freq++;
return res;

}

}
res.push(fkey: cand, freq: 1});
return res;

}

Fig. 4. Implementation of function checkKey() and addFreq()
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IV. Experimental Results
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Table 2. Summary of source data used for our
experiments

Nam Dong Buk Ulju Jung
gu gu gu gu
# of
. 2,204 1,869 1,767 2,128 1,904
reviews
# of
69,320 | 59,847 | 57,604 | 71,525 | 62,968
tokens
# of 439 380 361 423 425
keywords
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Table 3. Number of compound nouns identified
from candidate expressions in our algorithm

Nam | Dong Buk Ulju Jung Mean
gu gu gu go
# of
. 1,875 | 1,406 | 1,274 | 1,739 | 1,772 | 1,613
candidates
# of
composite 15 14 13 9 12 13
nouns
Ratio 0.81% | 1.00% | 0.99% | 0.53% | 0.69% | 0.78%
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Table 4. Number of comparisons for compound
noun extraction in algorithms discussed in Section
3.2 and 3.3 (unit: 1,000)

Nam | Dong Buk Ulju Jung Mean

gu gu gu go
A'gg”zthm 25.062| 9,259 | 6,836 | 11,989| 16,103 | 13,849
A'g‘;”;hm 496 | 274 | 236 | 330 | 347 | 337
Ratio | 1.98% | 2.96% | 3.46% | 2.75% | 2.51% | 2.43%
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Table 5. Execution time of two algorithms discussed
in Section 3.2 and 3.3 (unit: milliseconds)

Nam | Dong | Buk Ulju Jung
gu gu gu go

2737.3 | 1560.4 1978.8 | 2759.4

Mean

Algorithm
3.2
Algorithm
3.3
Ratio

2035.5

36.4
1.33%

18.9 171

0.87%

26,5
0.96%

24.6
1.21%

1.21%
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Fig. 5. Execution time (ms, milliseconds) of two
algorithms discussed in Section 3.2 and 3.3
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Fig. 6. Correlation between number of comparisons and
execution time (ms) of algorithms discussed in Section 3.2
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Fig. 7. Correlation between number of comparisons and
execution time (ms) of algorithms discussed in Section 3.3
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Table 6. Ratio of execution numbers of h(kg) and
h(kilke) in algorithm discussed in Section 3.3

Nam | Dong | Buk Ulju Jung Mean
gu gu gu go
# of
h(ko) 406511 | 244,120 | 210,049 | 306,106 | 309,491 | 295,255
executions
# of
h(ki|ko) 1,693 | 1,111 | 1,083 | 771 1,179 | 1,167
executions
Ratio 0.42% | 0.46% | 0.52% | 0.25% | 0.38% | 0.4%
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Fig. 8. Execution time (ms) of the gradual algorithm for
top five stores whose numbers of reviews are larger than
others in the data set of our experiments

V. Conclusion and Future Work
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