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Abstract The service, '"Hot Search Keywords’, provides a list of the most hot search terms of
different web services such as Naver or Daum. The service, bases the changes in rank of a specific
search keyword on changes in its users’ interest. This paper introduces a temporal modelling
framework for predicting the rank change of hot search keywords using past rank data and machine
learning. Past rank data shows that more than 70% of hot search keywords tend to disappear and
reappear later. The authors processed missing rank value, using deletion, dummy variables, mean
substitution, and expectation maximization. It is however crucial to calculate the optimal window size
of the past rank data. We proposed an optimal window size selection approach based on the minimum
amount of time a topic within the same or a differing context disappeared. The experiments were
conducted with four different machine-learning techniques using the Naver, Daum, and Nate 'Hot
Search Keywords’ datasets, which were collected for 2 years.
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Fig. 1 The rank change of the search keyword ‘Sewol
Ferry’ for 24 hours
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(a) The rank change of the search Keyword ‘Ebola’ for
24 hours (From 12am, 21 August 2014)
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(b) The rank change of the search Keyword ‘New Year's

Greetings' for 24 hours (From 10am, 17 February 2015)
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Fig. 2 Search keyword disappearance from the hot search keyword list
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Table 3 Optimal window sizes for search engines of

‘Naver’, ‘Daum’, and ‘Nate’
Naver Daum Nate
Optimal window size 7 6 8
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Table 4 Rank-change prediction accuracies according to

different missing rank handling approaches and

window size

Window | sing Value | NB | NN | SVM | DT
Size
5 Dummy value |79.74% |88.22% |79.92% | 88.76%
5 EM 80.13% | 88.95% | 80.84% | 89.88%
5 Mean 75.14% | 86.57% | 77.32% | 87.52%
5 Pairwise deletion | 75.96% |85.47% | 77.55% | 85.78%
7 Dummy value |83.94% |93.59% |85.41% | 93.09%
7 EM 83.04% | 93.72% | 86.07% | 94.06%
7 Mean 80.29% |91.11% | 83.26% | 92.95%
7 Pairwise deletion |82.98% |92.83% |83.97% |90.13%
9 Dummy value |83.92% |92.56% |85.37% | 93.05%
9 EM 83.03% |92.57% | 85.66% | 93.94%
9 Mean 80.41% 191.46% | 83.36% | 92.21%
9 Pairwise deletion |82.94% |90.96% | 83.94% |90.14%
. Actual Changes  —@—
5 :'-. | Predicted Changes s >
3
4
%5
£ 6
7
8
9
10

Under 10

012345678 9101112131415161718192021222324
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Fig. 4 Future Rank Prediction of ‘MERS’ from the hot
search keyword list
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Table 5 Topic distribution of hot search keywords

Topic | Entertainment Sports Politics

Fashion

World Obituaries Technology

% 42% 28% 10%

6%

5% 4% 3% 2%
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