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A Study on Automatic Text Generation for Describing the Trends of Time-series Data
using spectral Clustering
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This paper describes a method to verbalize the trends of time-series data. As an example of time-series data, we
use the price of Nikkei stock average and develop a method to generate texts which describe how the stock price goes
in the market. As the basic idea for making linguistic descriptions of the stock price trends, we firstly classify all the
time-series data including a newly observed time-series data, i.e., the target to be verbalized, by means of spectral
clustering employing Dynamic Time Warping distance as its similarity metric. Secondly, a bi-gram language model
for the newly observed data is built by weighting the bi-gram language models of the other time-series data classified
in the same cluster according to he similarity to the target data. Lastly, linguistic summarization for the target
data is generated by finding the most likely combination of words be means of dynamic programming, employing

the weighted bi-gram model.
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Algorithm 1 DTW:The standard DTW algorithm
Input: S: Sequence of length n, Q: Sequence of length

m.
Output: DTW distance.
InitializeD(i,1) < 6 for each ¢
InitializeD(1,j) < 1§ for each 4
for all 7 such that 2 <i <n do
for all j such that 2 < j <n do

D(i—1,5)
D(i,j) = d(i,j) + min ¢ D(i — 1,5 — 1)
D(i,j—1)
end for
end for

return D(n,m)
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