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Abstract Ridge regression (RR) has been one of the most classical machine learning algorithms in
many real applications such as face detection, cell prediction, etc. The ridge regression has many
advantages such as convex optimization objection, closed-form solution, strong interpretability, easy
to kernelization and so on. But the optimization objection of ridge regression doesn’t consider the
structural relationship between instances. Supervised manifold regularized (MR) method has been one
of the most representative and successful ridge regression regularized methods, which considers the
instance structural relationship inter each class by minimizing each class’s variance. But considering
the structural relationship interclasses alone is not a very comprehensive idea. Based on the recent
principle of optimal margin distribution machine (ODM) learning with a novel view, we find the
optimization object of ODM can include the local structural relationship and the global structural
relationship by optimizing the margin variance interclasses and the margin variance intraclasses. In
this thesis, we propose a ridge regression algorithm called optimal margin distribution machine ridge
regression (ODMRR) which fully considers the structural character of the instance. Besides, this
algorithm can still contain all the advantages of ridge regression and manifold regularized ridge

regression. Finally, the experiments validate the effectiveness of our algorithm.

Key words ridge regression (RR); manifold regularization; optimal margin distribution machine

(ODM) ; margin variance; global structure
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Table 1 Dataset and the Dimension of Its Instances and Features
R1 BEEREEAMSILE
Datasets # Instance X # Feature Datasets # Instance X # Feature
letterDvsP 1610X16 austra 690X 12
letterEvsF 154316 digitl 1500241
letterlvs] 1502X16 g241n 1500X241
letterlvsl. 160816 isolet 600X617
letterMvsN 1575X16 vehicle 435X 18
letterUvsV 1577X16 wdbc 569X 30
letterVvsY 1550X16 letterDvsO 1558X16

4.2 ZWHER

R 2RISR A R A B R 4 AT 10
YRS A 211 HAH L T 2. b IR A3 SR 2
FRATEE A S ge 45 2R FATRE AR 7 PR bn ] 4

ANBEHE B P DN EOR R H i ) — LS O 2 R
TERRRESCH T T S B 2 A ok 18] 5

R SH SR I8 10 A8 IR 7 23 1

I AR AEL 7R 5 SR UE Y1 B v 4% 80 20 i Il 24k

Table 2 Experiment Result
®2 KBER

Total Costs (mean=std. )

Datasets

RR MRRR ODMRR ODMRR_3h ODMRR_S1 ODMRR_S1_3h

austra 0.8641+0. 01 0.8649+0. 01 0.8632=0. 01 0.8635£0. 02 0.8623=0. 01 0.8643+0. 01
digitl 0.9479=0. 008 0. 947 70. 008 0. 949310. 008 0.9481=0. 008 0. 94774-0. 008 0. 946 1=£0. 009

g241n 0.8565+0. 01 0.8569+0. 01 0. 8588+0. 01 0.8579-+0. 01 0.8508+0. 01 0.8508+0. 02
isolet 0.9967£0. 004 0. 996 3£0. 004 0. 993 3+0. 009 0. 996 3£0. 005 0. 9954-0. 005 0. 993 7+£0. 006
letterDvsO 0.964810. 004 0. 96460, 004 0. 964 2+0. 004 0. 964 8+0. 005 0. 964 8+0. 004 0. 964 4=0. 005
letterDvsP 0.9772%£0. 005 0.9771-0. 005 0. 97740. 005 0. 976 6+0. 006 0.9771-0. 005 0.9771+0. 005
letterEvsF 0.9581+0. 007 0.9582+0. 007 0. 9584=+0. 007 0. 9588+0. 007 0. 9584-0. 007 0. 9584+0. 005
letterlvs] 0.92240. 007 0.9212-+0. 007 0. 9208=0. 009 0. 9211=40. 007 0. 921 9=£0. 007 0.9227=0. 006
letterIvsL 0.9777+0. 007 0.9775-0. 007 0.9775+0. 007 0. 977 4+0. 007 0.9778=0. 007 0. 977 3=£0. 007
letterMvsN 0. 9658=0. 006 0. 966210. 006 0. 965 720. 007 0. 966 210. 006 0. 966 1=£0. 006 0. 966 1=£0. 006
letterUvsV 0.9871+0. 003 0.9874-+0. 003 0. 987 220. 003 0. 9877=10. 003 0. 987 20. 003 0. 987 220. 002
letterVvsY 0.9437+0. 009 0.9437-+£0. 009 0. 943 9=0. 009 0.944410. 007 0. 9432=0. 009 0. 943 5=0. 009

vehicle 0.9581+0. 02 0.959410. 02 0. 95940. 02 0. 9585+0. 02 0. 959940. 02 0.9599=0. 02
wdbe 0.9542+0. 01 0. 956 3=£0. 009 0. 968=0. 009 0.9687=%0. 01 0. 9563=40. 01 0. 9585=£0. 009
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