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Feature Selection for Longitudinal Data Based on Dynamic Covariance Modeling
CHEN Xinyue
School of Mathematics and Statistics, Southwest University, Chongqing 400715, China

Abstract: In order to make statistical analysis effective, feature screening has been widely studied by many scholars in the
ultra-high dimensional field. Aiming at the problem that the existing feature screening methods cannot flexibly deal with
the intra-group correlation of ultra-high dimensional longitudinal data, an iterative feature screening method based on
dynamic covariance modeling was proposed. This method is called the iterative dynamic feature screening method. At each
iteration, the modified Cholesky decomposition was used to replace the static covariance matrix modeling method to
dynamically model the intra-group covariance matrices of longitudinal data to obtain the flexible estimators of them, and
then these estimators were substituted into the generalized estimating equation (GEE) to establish the feature screening
criteria for screening according to the idea of GEE-based screening procedure (GEES). Finally, the final submodel was
obtained when the iterative algorithm converged. Random simulations and yeast cell-cycle gene expression dataset were
introduced to test the iterative dynamic feature screening method, GEES and the other two classical independent feature
screening methods. The results show that the iterative dynamic feature screening method can quickly screen out important
covariates, can deal with the intra-group correlation of longitudinal data more flexibly, and has higher screening accuracy.
Keywords: ultra-high dimensional longitudinal data; feature screening; modified Cholesky decomposition; generalized

estimating equations; dynamic covariance modelling
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Pa T3 AR R A REE

5 000 2.360 0. 908

Bl 10 000 2.300 0. 481
20 000 2.365 0. 909

5 000 2. 485 0.558

Ha2 10 000 2.570 0.614
20 000 2.510 0. 549
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Table 2 Screening performance over 200 simulations for Case 1

MMS

P P AE I %t 7 P,
5% 25% 50% 75% 95% 100%
SIS 15 15 15 15 15 18 0. 995
NIS 15 15 15 15 20 34 0. 980
5 000 GEES-IND 15 15 15 15 15 18 0. 995
GEES-AR(1) 15 15 15 15 18 77 0. 980
GEES-CS 15 15 15 15 15 18 0. 995
IDFS 15 15 15 15 15 16 0.995
SIS 15 15 15 15 15.05 19 0.985
NIS 15 15 15 15 20. 05 104 0.975
10 000 GEES-IND 15 15 15 15 15.05 19 0. 985
GEES-AR(1) 15 15 15 15 19. 05 79 0.970
GEES-CS 15 15 15 15 15 17 0. 995
IDFS 15 15 15 15 15 17 0.995
SIS 15 15 15 15 15.05 20 0. 990
NIS 15 15 15 15 21.05 81 0.975
20 000 GEES-IND 15 15 15 15 16 21 0.990
GEES-AR(1) 15 15 15 15 19. 05 260 0. 965
GEES-CS 15 15 15 15 15 16 0. 990
IDFS 15 15 15 15 15 16 0.990
F3 BR2 T 200 XAEBFHIIFIELR
Table 3 Screening performance over 200 simulations for Case 2
Jo ik s MMS
P HARTR R 5% 25% 50% 75% 95% 100% Py

SIS 15 15 15 17 62. 05 348 0. 940
NIS 15 16 19 35 207.20 1552 0. 870
GEES-IND 15 15 15 17 62 314 0.935
5 000 GEES-AR(1) 15 15 15 17 57.20 315 0. 920
GEES-CS 15 15 15 17 48. 05 342 0.925
IDFS 15 15 15 16 24.10 109 0. 945
SIS 15 15 15 18 94.50 1165 0. 940
NIS 15 16 21 55.25 581.95 2203 0. 855
GEES-IND 15 15 15 18 88.20 1124 0.920
10000 GEES-AR(1) 15 15 15 19 91.10 1 002 0.915
GEES-CS 15 15 15 18 76. 15 1128 0.930
IDFS 15 15 15 17 54.25 766 0. 945
SIS 15 15 16 20 185. 05 1343 0.915
NIS 15 17 26. 50 82.75 1428.60 6711 0. 825
GEES-IND 15 15 16 21.25 213.55 1337 0.930
20°000 GEES-AR(1) 15 15 16 22.25 174. 05 926 0.925
GEES-CS 15 15 16 21 193.30 1199 0.910
IDFS 15 15 15 17.25 88. 15 3 447 0. 945
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Table 4 The estimators and sample standard errors and 95 %

normal confidence intervals of y and A

e AREE 95% it 75 B A2 X id]
2 0.297 0.014 (0.270,0. 323)
Y, -2.996  0.086 (-3.165,-2.827)
4 s 6.211 0.212 (5.796,6.627)
Y.  -3.864  0.153 (-4.163,-3.565)
A, =0.746  0.099 (-0.940,-0.553)
A A, -4.301  0.806 (-5.881,-2.720)
A 4. 804 1.728 (1.417,8.191)
A, -1.918  1.051 (-3.978,0. 142)

R5 6 FFIETRIS. B 15 FAT 25 MR P HIEE SR
BE AN ENEZHREFHNE
Table 5 The first 5,15 and 25 selected covariates
contain the numbers of 21 known important transcription

factors for the six methods

SIS NIS GEES-IND GEES-AR(1) GEES-CS IDFS

WSA 0 0 0 2 1 4
WISA 0 0 0 3 4 7
254 0 0 0 4 7 8

Tl
ND

B 1 ZASCEriR7 % (IDFS) 5SMA F % (NIS, SIS, GEES-IND, GEES-AR(1), GEES-CS) 7£ 81 25 ik thas

T RSN,
68.72.83.93,
95,102,

o =)
=

EERE

HMthEE ID

E ﬁn“

"RERTEARMAETE 25 MAMEMEE ID WL,

Fig. 1 The ID of the same covariate in the first 25 selected covariates between the proposed method (IDFS) and the existing
methods (NIS, SIS, GEES-IND, GEES-AR(1), GEES-CS)
Note:the symbol “ N” represents the intersection of the first 25 selected covariate IDs under the two methods.
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