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Liver-disorders 26.36 0. 0058 4.9190
Sonar 20.63 0.0115 4.1041
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®7T EHARNBENTHRER

MREFEE  IIgEE I (s) WA e e
Wiks RRF(% ) A (% ) (s)

Lasso 0.00 0.2649 1.46 0.0312
AZH. Lasso 0.00 0.8807 1.35 0.0953
4YEAEH Lasso 0.00 0.6012 1.12 0.0556
RV RF AL 0.00 0.9516 1.23 0.0936
3 lRal 0.00 0. 0000 9.20 0.7956
33545 0.00 0. 0000 8.98 0.7488
UK AT 6.61 1.4196 4.04 0.2184
Pt 0.00 0.7332 14.93 0.1092

5 4 i

N AR ik 6] 4 38 HLME Y &, B F 43 )2 Lasso
A AR SCHEH T logistic [ JH 43 238 H. Lasso A
RIFGEL 46 0 T BERYE SC AR A S A
M EAR TN A bR B RS R B . 4 4 UCT ¢
PEEEFN 1 4 ICI20Y H 3 A 06 3 sh U R S 1 S5 58
GERARR T A EEAEBERL S K rp AP A B R A
0T W 37 2 ) AR AT SRR TN A LR Y
Lasso J7 i M RPERE XA, A B/ 2T B B
AL YAE B, Lasso Jrik sy KRB AT, X 36
AR AZ AN R AR SRR GRS 2 v H
2 NEERN BT s T
Wep ik R 3SR O 1) 3 -0 S5 AR AL AR AR D Bk, &2
% logistic [A1HJ5 3% 1943 )2 38 . Lasso J7 3%, W8 7
T3 sl R R) ) 245 IR A BT

B3k

[ 1] Tibshirani R. Regression shrinkage and selection via the
lasso[ J]. Journal of the Royal Statistical Society, 1996,
58(1):267-288

[ 2] Park M Y, Hastie T. Ll-regularization path algorithm for

generalized linear models[ J]. Journal of the Royal Statis-

tical Society B, 2007, 69(4) :659-677

WuTT, Chen Y F, Hastie T, et al. Genome-wide asso-

ciation analysis by lasso penalized logistic regression[ ] ].

Bioinformatics, 2009, 25(6) ; 714-721

[ 4] Friedman J, Hastie T, Tibshirani B. Regularization paths

[ 6]

[10]

[11]

[13]

for generalized linear models via coordinate descent|[ ] ].
Journal of Statistical Software, 2010, 33(1) ;122
Lim M, Hastie T. Leaming interactions via hierarchical
group-lasso regularization[ J |. Journal of Computational
and Graphical Statistics, 2015, 24(3) :627-654
Schwender H, Ickstadt K. Identification of snp interactins
using logic regression [ J ]. Biostatistics, 2008, 9 (1) .
187-198
Jiang H, Dong Y. Structural regularization in quadratic
logistic regression model[ ] ]. Knowledge-Based Systems ,
2019, 163(1) :842-857
Wu J, Devlin B, Ringquist S, et al. Screen and clean; a
tool for identifying interactions in genome-wide association
studies[ J]. Genetic Epidemiology, 2010, 34 (3):275-
285
Nardi Y, Rinaldo A. The log-linear group-lasso estimator
and its asymptotic properties [ J]. Bernoulli, 2012, 18
(3):945-974
Yuan M, Joseph V R, Lin Y. An efficient variable selec-
tion approach for analyzing designed experiments[]J].
Technometrics, 2007, 49(4) 430439
Chipman H. Bayesian variable selection with related pre-
dictors[ J]. The Canadian Journal of Statistics, 1996, 24
(1):17-36
Choi N H, Li W, Zhu J. Variable selection with the
strong heredity constraint and its oracle property [ J].
Journal of the American Statistical Association, 2010, 105
(489) :354-364
Bien J, Taylor J, Tibshirani R. A lasso for hierarchical
interactions[ ] |. The Annals of Statistics, 2013,41(3) .
1111-1141

— 355 —



EEAGEI 202044 H 30K H4H

[14] Yuan M, Lin Y. Model selection and estimation in re- Journal of Computational and Graphical Statistics, 2003 ,
gression with grouped variables[ ] |. Journal of the Royal 12(3) .475-511
Statistical Society: Series B, 2006,68(1) :49-67 [19] Peter H, Xue J. On selecting interacting features from
[15] Jenatton R, Audibert J Y, Bach F. Structured variable high-dimensional data [ ] ]. Computational Statistics and
selection with sparsity-inducing norms [ J |. Journal of Data Analysis, 2014 ,71(1) :694-708
Machine Learning Research, 2011, 12(10) ; 2777-2824 [20] E4W 2=, . YU A e 5 T % 50 T
[16] Radchenko P, James G M. Variable selection using adap- PALSRTEAR L[ J]. RGO H 4R, 2009, 21(16) .
tive nonlinear interaction structures in high dimensions 5080-5083
[J]. Journal of the American Statistical Association, [21] Anguita D, Ghio A, Oneto L, et al. Human activity rec-
2010, 105 (492) . 1541-1553 ognition on smartphones using a multiclass hardware-
[17] Bach F, Jenatton R, Mairal J, et al. Structured sparsity friendly support vector machine[ C] // Proceedings of the
through convex optimization [ ] ]. Statistical Science, International Workshop of Ambient Assisted Living
2012, 27(4) 450468 (IWAAL 2012), Vitoria-Gasteiz, Spain, 2012, 7657 .
[18] Ruczinski I, Kooperberg C L M. Logic regression[J]. 216-223

Weak hierarchical interactive Lasso penalized logistic regression model
and improved coordinate descent algorithms

Li Jing", Yu Hui", Wang Jinjia™

( " School of Science, Yanshan University, Qinhuangdao 066004 )
( ** School of Information Science and Engineering, Hebei Provincial Key Laboratory of Information Transmission

and Signal Processing, Yanshan University, Qinhuangdao 066004 )

Abstract
Based on hierarchy theory and variable interactions, the hierarchical interactive Lasso penalized logistic regres-
sion model is proposed. First, an interaction model and the hierarchical constraint conditions are defined, and then
the coordinate descent algorithms are used to solve model coefficients. The experiments on four UCI data sets and
activities of daily living recognition are performed. The experimental results prove that the variable interaction
makes great contribution to the classification results, and hierarchy contributes to the classification results. Hierar-
chical interactive Lasso shows more advantages than the Lasso and interactive Lasso.

Key words: variables interaction, hierarchy, Lasso, logistic regression, coordinate descent
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