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[Background] Since time-series data in medical care including irregular interval and inability of simultaneous
measurement of all items cause missing value, it often becomes a problem for time series analysis. To achieve better
estimation of missing value in laboratory test results, methods between those based on state space model and two
types of neutral networks (NN) are compared. [Methods] Three kinds of laboratory test results (WBC, Hb, and PLT)
for 25,272 inpatients conducted from their hospitalization to day 28 was obtained. Estimation of missing value was
compared between the following methods. 1) State space model (SSM): Since it is modeled by dividing into
observation and state in time series, observation is estimated based on a state at the same point in time even if the
observation was missing. 2) Auto Encoder (AE): AE is an NN which learns to make input and output to be the same.
It is applied to missing value estimation in time series based on a concept to restore input value even if a noise was
given. 3) Convolution-Deconvolution (CD): CD is an NN which learns to restore input by repeating convolution by
multiple times for one-dimensional input and repeating deconvolution by the same times. In the evaluation, an
absolute error between an estimate and a true value was calculated by masking each non-missing value after building
up a model. [Results] Absolute errors of Hb (unit:g/dL) are shown below. Average, mean, and maximum values of
errors were 0.58, 0.42, and 14.65 in SSM, 0.56, 0.42, and 8.32 in AE and 0.54, 0.40, and 8.48 in CD, respectively.
The method by CD tended to show lower error compared with those of other methods also in other two systems.
[Discussions] With a gap between average and mean values observed in all methods, several greatly outliers pushed

up the average values. Since it might affect actual use of those methods, further improvement is required.
Keywords: EHR, Laboratory Test, Missing Value Estimation, State Space Model, Neural Network.
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WBC (10°%uL) | 7.84 | 6.8 | 6.52 | 314,963 | 55%
Hb (g/dL) 106 | 10.4 | 217 | 314,940 | 55%
PLT (10*%uL) | 22.8 | 21.2 | 13.4 | 314,921 | 55%
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IZBITD 1 WTEAITRIE CD ZRFIET L EDNEIHa kIR
RS DL FDFEITWBC T210/ul, Hb T0.06g/dL,
PLT 7T 3000/ul. Th-olz, —HHTIZE 220, HEES L
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ffE>72FF /LI Autoencoder ZAF>7=FT VI 0H HEERS E
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WBC (x10°/uL) Hb (g/dL) PLT (x10%/uL)
THE Rl &KXIE FEHE hRfE HKE | FHE  $RE =KXIE
B (1R 1.51 0.86 236.45 0.57 0.40 10.09 | 2.23 1.40 74.30
R (2 R) 1.84 1.01 188.46 0.71 0.50 19.06 | 2.52 1.58 98.00
SSM (&) 1.61 1.00 200.92 0.58 0.42 1465 | 2.39 1.50 97.55
SSM (%) 1.74 1.04 237.36 0.59 0.42 16.14 | 2.39 1.46 104.29
AE (8) 1.44 0.85 170.61 0.56 0.42 8.32 2.13 1.42 71.90
AE (%) 1.47 0.87 190.47 0.55 0.41 8.23 2.11 1.45 80.61
CD (&) 1.38 0.81 244.90 0.54 0.40 8.48 2.06 1.33 64.60
CD (%) 1.35 0.79 242.18 0.53 0.39 8.87 2.03 1.34 70.97
F3 KIBFECLTG A OF TIER O i (k3875 0 Vi)
NM=1 NM=2 NM=3
WBC Hb PLT WBC Hb PLT WBC Hb PLT
B (1R 1.51 0.57 2.23 1.60 0.60 2.44 1.65 0.62 2.62
R (2 R) 1.84 0.71 2.52 1.90 0.72 2.65 N/A N/A N/A
SSM (#) 1.61 0.58 2.39 1.72 0.61 2.55 1.78 0.64 2.66
SSM (%) 1.74 0.59 2.39 1.87 0.62 2.56 1.92 0.65 2.66
AE (H) 1.44 0.56 2.13 1.47 0.57 2.24 1.51 0.59 2.37
AE (%) 1.47 0.55 2.11 1.49 0.56 2.28 1.52 0.58 2.40
CD (H) 1.38 0.54 2.06 1.41 0.56 2.19 1.46 0.58 2.35
CD (%) 1.35 0.53 2.03 1.38 0.54 2.17 1.44 0.56 2.32
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