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Figure 1: Dependence of performance on patient number and ob-
servation time: Shown is the performance (Pearson’s correlation (r), Spear-
man’s correlation (ρ), mean absolute prediction error (MAPE), R squared
(r2) and Cumming’ s Prediction Measure (CPM) of the neural network de-
pending on the patient number and the length of the observation period in
years.
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1.1 Python code for deep learning model

import keras

from keras . l a y e r s import Input , Dense , F lat ten
from keras . models import Model , Sequent i a l
from keras import opt im i z e r s

model = Sequent i a l ( )
inpt = Input ( shape=(X tra in . shape [ 1 ] , X tra in . shape [ 2 ] ) )
x f = Flat ten ( ) ( inpt )
x = Dense (50 , input shape=(X tra in . shape [ 1 ] ∗ X tra in . shape [ 2 ] , ) , a c t i v a t i o n=’ r e l u ’ , u s e b i a s=True , k e r n e l i n i t i a l i z e r=’ normal ’ ) ( x f )
x = keras . l a y e r s . Dropout ( 0 . 2 5 ) ( x )
x = Dense (50 , a c t i v a t i o n=’ r e l u ’ ) ( x )
x = keras . l a y e r s . Dropout ( 0 . 2 5 ) ( x )
x = Dense (50 , a c t i v a t i o n=’ r e l u ’ ) ( x )
x = keras . l a y e r s . Dropout ( 0 . 2 5 ) ( x )
x = Dense (50 , a c t i v a t i o n=’ r e l u ’ ) ( x )
x = keras . l a y e r s . Concatenate ( ax i s =−1)([x , x f ] )
outs = Dense ( y t r a i n . shape [ 1 ] , a c t i v a t i o n=’ l i n e a r ’ ) ( x )

model = Model ( inputs=inpt , outputs=outs )

Adam = opt im i z e r s .Adam( cl ipnorm=1. , amsgrad=True )

model . compile ( l o s s=’ mean squared error ’ ,
opt imize r=Adam,
metr i c s =[ ’mse ’ , ’mae ’ ] )
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