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Missing Data Filling Method in Time Series
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Abstract: Aiming at the problem that the filling of missing values in time series usually relied on the
predictions of existing data, and the complexity and uncertainty of time series often led to errors in the
prediction results. In order to ensure the effectiveness of data filling, we proposed a time series
missing data filling method based on generalized center clustering. Firstly, we calculated the distance
between objects and classes, as well as between classes, quantified the relative positional relationship
between data points and cluster centers, and obtained the spatial relationship between data. Secondly,
we used information bottleneck algorithms to cluster the generalization centers in space, dividing time
series datasets containing missing data into the same class. Finally, we calculated the cluster radius,
divided the outlier data generated by the generalized center clustering into usable and weakly usable

randomly damaged data, set a fluctuation threshold, and compared the randomly damaged data within
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the fluctuation threshold with a string of the unified attribute values in the cluster, achieving the
missing data filling in the time series. The experimental results show that this method has high
standardized mutual information and hit rate in the clustering process, and can ensure a data
replenishment rate of over 80% when filling in missing data, indicating that this method can
effectively improve the integrity of time series data.

Keywords: generalized center clustering; time series; missing data filling; information bottleneck;

randomly damaged data; replenishment rate
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Fig. 1 Classification of data damage levels
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Table 1 Information of experimental dataset

LGRS FEARR/ A BRSO By A LVEITE S BEARK/ A R4S BB A
Car evalution 1878 6 752 Boston housing data 505 13 313
Mushroom 8 311 22 392 Credit approval 762 12 182
Abalone 4721 8 318
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Table 2 Comparative results of standardized mutual information of different methods %
E/E S k517 % kL6177 % B GNNAD RS AT ¥
Car evalution 33.32+2.45 39.86+1.53 34.56+1.87 52.43+1.42
Mushroom 31.64+2.42 36.86+1.67 33.76+£2.53 51.6712. 26
Abalone 36.54+1.63 42.54+2.42 40.96+3. 26 50.63+0. 75
Boston housing data 37.85+1.89 41.75+1.54 37.75+2.64 52.45+1.53
Credit approval 35.42+0. 67 44.43+2. 64 36.75+£2.16 53.67+1.86
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Fig.2 Test results of missing data hit rate (A) and replenishment rate (B)
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Table 3 Test results of missing data filling ability
EVEITE HEAEL /A BRI H /A G A ST VR AN $h R B/ A
Car evalution 1878 752 32
Mushroom 8 311 392 72
Abalone 4721 318 66
Boston housing data 505 313 45
Credit approval 762 182 26
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