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Linear SVM, C = 1000, dimension = 39

2 . . ; f/,f
+0 2 tep =T - L0
Ck‘:"s ”””” Ff- class
o +!"++ 7 -‘\ \
Eb : . P
2 3 4
Est'd Projection
+
1 +
oR
0.5
0
-4 -2 0\2 4
'SC ¥y = =\, ¥ ~ N(i&'leu I) " o

Puling’

Distance Weighted Disc., dimension = 39

0

True Projection

Est'd Proiection

0.4 0.4

0.3 & 0.3

0.2 e 0.2 O

0.1 0.1

0 = 0

4 -2 0 2 4 -4 -2 0 2 4



O ptimiyation Formchafions | B

bave (% %3] € R v S S Al
lex X =lw Lea EERRER Ve R,
Y=Mﬁj)e RY\“-“ (XGRJ\\FQ‘\).

Gouen we &0, fe & st

= (j;L ( \L?W‘\‘ P)\> of
L N( KW Be) T Y XKW B
WMk PR Cowjpo«dud? f Ia “(N'ac 0(3?0!»'

S~

' ol PYLE
’\m?aSSLKa_ L, even~ (e

Moo e
A
pos. lekrod wte _B e B, ece, to
L ?ukﬂ\po) re_suvaﬁ,f
pi= ¥ T s X W B « T
SUM : Ceex e W e W

W e N

WD T meug 2 e Loy



5 Vr\?ot& V‘cc__(“*oﬁ(‘ machh :a\@

‘F{r-sb‘ oSS wunaz nNo EvcdoCS.

o 5 F= YW apy, Trle, YW S )

4

S\“"\% &

M~ "‘;_‘*’1-"‘ . Yxhvw*@g_aﬁ,

il

Neu ollow tu&wrﬂoa&\‘ov\s ) P"“‘cﬁ ed Vi L‘ ol

N \/lwhvvl — CE:‘-\S
w,%»,l - _
(FSV:JJ wa+ ej *\S- ? <
3 7z O.



O?*‘\M% Cohoq\\*\.OBS :
e:ml* = e o

(;g«;K_«_ﬂK"w ~w , g4%=0

5 = \r\(-v\,.\ '\%j-\r} - 70, 7O

Lonn Coavay \Ma.\\

o of clas> —4




Tis rmnce WLEQAT-@gq dRacvionaads 7

— e

Nod moe :-rw:v_ Cem .’Q Pq.c‘..r rroeadd .@
s Z L(: +« C e‘tj

,wRk,s L 3
- = YK W -'r%:( ~ 5

\y Y. < > O
ey, 37

> O

(C_ow\j\ C;ol\}:‘-}{_f Z ?CPL) ’ —F Smu;\‘\\‘
c_pm’—b‘vvag Mj -!s—O.)

Q”E“M"Lde - SocX. Use Second -or/g o

L-Om"% Coa n
S =5l We ® T gzl

\'\)r:‘\L (—; aq_‘-—-m ’ n Q:r'\*-\r_-i’







CMjn'-ﬂi g%:qwq&d.{v 9

o — (K(x 0 ~ Qe a7
(8 Y
ga=0, O0<xs Ce.

Con ctuce (B ) asd @M) oot <58 \0@3
ferrlfe whkios | o bosn opeel sins and As
a5

OQHMJJQ Conllians -

Wok Feas \L'.Q;t, o or"\’\-oo :

(v (wiw) = 72 = (X'\‘sﬁ;:.?:.\v(gi 3 T)=0
Nebw : @ Soc: w7 (d:v) =0 %

(¢ rnj<0 oc (d:9)=0 o Wull=g, W= &, wst=V.
YKTW"“@‘!)*T—(*" =D, Y «=0
x>0, x<Ce T 290, (Ce-x)"X = O,
Eder XY¥x = o0 ad twlgd or

w = KI% . KN T X ™~
( e —
el WK %~ X%
K N N _
= L ) g~ = %3 | ‘
Q 20, e 2L\



\o

q 0 o e  Lates fd\t&"*—*\.‘“\

ASGL'“" aSsumc ol ophmal o < Ce,

~ A

N ~ * A
Wde o =YX, e & = e« =4

Vhen~ &:»-.m\ ‘—’L‘*’“" RN

? e (S8 ACRD) Sa- 0
—‘—\ K ~ . N ETQ_; |
4%y X-"( \k E & "

o, A =D

50 ‘b..a_. M ‘(“- mi«:a:)-:)ﬂ.— —k~l_ Nolm sz\

Cowes Combdnedons of e Clasy A ( an) ~flo
C‘ASS -\ \36:0*3, ‘a&b SQ‘_Qq) Dﬂ\m LJ "H‘(

S.Iw.c. o(' e sum Q.P "H‘L $1M Fos'ﬁg
all Convex M‘J\“*’ (_'('Lva 'GPL!J afA o - }o)

(o AN £ o ANEX. WA\ o{:
c(a.ss ( class =\



Lo

. . ' \\
\ O\NMEL NS\ oA (‘eéw{\a L

Lﬁbv\b) - Qe 4 Q.-L Cons{*r.._,.:,\h’
d+ 2+« Wa W\“&\u (SA-M ) .

R.) . 4duss cas, &>>n.

d< n
C_\mr!_,l >( = && ' Qe & ’ or{'tho% colls

R c R ) vfr_f {T;.Ow\).

FER
Kq\mtq_ YXT“J (‘J;w)ég 4
o, YT o (wi¥)eST
“C-Dfrl_}toq\olimcj:\ "g fear o eoluhons via
W= QT w. Solve Senallar prellem to
gek o?‘\'\;-.ag W ond Wwe BV tsola B
Or'j\;».Q Pro\-\iw"-
A sumdar ‘Peo wodss S R N

e aonlanear Cvaz Vi oo ke el ‘anc:\"\m'
5;,..:\\9-.(" Yo M"V(\ Tl SVVM.



04 T T T T T

0.35

o
w
T

o

N

()]
T

Proportion Wrong
o
s o
o (N

©
-—
T

0.5 1 1.5 2 25 3 3.5
log ; 0(dimension)

FIGURE T: Simulation comparison, for the “wobble” distribution. This is a
case where DWD gives superior performance to MD and SVM.
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FIGURE 8: Simulation comparison, for the “nested sphere” distribution. This
case shows a fair overall summary, because each method is best for some d,
and DWD tends to be near whichever method is best.



Group 1 Luminal cancer vs. other cancer types and normals: A first rough classi-
fication suggested by clustering of the data in Perou et al. ([12]). Tested
using n4. = 47 and n_ = 38 tramning cases, and 51 test cases.

Group 2 Luminal A vs. Luminal B&C: an important distinction that was linked

to survival rate in Perou et al. ([12]). Tested using ny = 35 and n_ = 15
training cases, and 21 test cases.

Group 3 Normal vs. Erb & Basal cancer types. Tested using ny = 13 and n_ = 25
training cases, and 30 test cases.

Group 4 Erb vs. Basal cancer types. Tested using n, = 11 and n_ = 14 training
cases, and 21 test cases.
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FIGURE 9: Graphical summary of correct classification rates for gene
expression data.



