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1. Lasso &, Ridge [El%F, Elastic Net
3HODEF L, CRLEBEIRT, /<TA—% By, fiE, BTFORICE »CHEE Sh &
3, (R ® library glmnet (ZB99 2% SCER125 5] H)
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a=0%t L7284, Ridge Fl)FE 725,
a=1%+ L7445, Lasso[BlRE 725,
O<a<0 & L7254, Elastic Net & 72 %,

A%, complexity Parameter & FEZiL, AN 072 &, BH ORI _FTIE—ET 5,

2. RTORE#%E A

library(glmnet)|Z (%, glmnet B34 & cv.glmnet B33 & 0 £ 57,

cv.glmnet BA%0%, “2ZEMGRIE (cross validation) F T,

WTHOBERE T A—Z AL, RO 2BV DOELLNDHETRHELET,

(D) EEAOMERZEET 5, KEMRIETIE, 0% A TO MSE(Mean Squared
Error)iZ X V) il 72 A Z2ikD FE T,

1 Regularization Paths for Generalized Linear Models via Coordinate Descent

, http// www.stanford.edu/~hastie/Papers/glmnet.pdf


http://www.stanford.edu/~hastie/Papers/glmnet.pdf

(2) B#hEE (BECBEE) HiEk BL A, & 4, ?tlambda.min.ratio) & %L

(nlambda) #45E LC, AFIEIERT 5. REHEIL, ZOAFTITNET,
TNTN DG B DOEMERFOEI,
lambda.min.ratio = ifelse(nobs<nvars,0.01,0.0001)
nlambda = 100
T9, nobsl¥, 7—%%N T, nvars L, AL p TH5D,
Auin = Amax ¥ lambda.nin.ratio 7205, A, #RDIUL, log A~ —/LC nlambda {# % 53F|

ThUE, AFNEERkHsREd, Z ORI OfE(al)iL,
alf**(nlambda-1) = lambda.nin.ratio 725,

alf = lambda.nin.ratio**(1/(nlambda-1)) &7V £,
nobs=100, nvars=20, nlambda=100 & 73 % &, lambda.nin.ratio=0.0001 T
alf = 0.0001**(1/99)= 0.9111628
Z Offii%, lambda.min.ratio & nlambda NHREDHD T, T—FNELS>THRELETT,
(NNTA=EEEZTH, alf i, FLTY)

L, EDEIIT LT A PIEEZRET 20TT, ZiuL, WETHFLET,

Z D alf HIZ OV TEFRIC R OB THEEL THET,
glmnet B3%(® help @ Examples TOf] (GLEED 55D L)

glmnet BIOFERD  lambda X7 MR, BEEGE SN AS] () T,

JEBHD 5 DDA B THET,

> x=matrix(rnorm(100*20),100,20)
> y=rnorm(100)
> fitl.1=glmnet(x,y,alpha=1) # a=1
> fitl.2=glmnet(x,y,alpha=0) # a=0
> fit1.3=glmnet(x,y,alpha=0.2) # «a =0

> fit1.1$lambda[2:6]/fit1.1$lambdal[1:5]

[1] 0.9111628 0.9111628 0.9111628 0.9111628 0.9111628
> fit1.2$lambdal2:6]/fit1.2$lambda[1:5]

(1] 0.9111628 0.9111628 0.9111628 0.9111628 0.9111628
> fit1.3$lambdal2:6]/fit1.3$lambda[1:5]

(1] 0.9111628 0.9111628 0.9111628 0.9111628 0.9111628
FRCFE UE T,



3. A DRHFE

Amax (E, A % huge-value (ZDRHINT A—% BT XTER) OIF&FEER A DE/N
ETHO EJ, 2D LDOFRN glmnet Package source MN2IZH Y F97,

lambda.max is not given, but easily computed from the input x and y; it is the smallest
value for lambda such that all the coefficients are zero. For alpha=0 (ridge) lambda.max
would be infty; hence for this case we pick a value corresponding to a small value for

alpha close to zero.)
*7-, 1ZETEHR L7= PDF N® 2.5 Pathwise Coordinate Descent PNIZIZ,
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(glmnet Package source N glmnet¥src¥ glmnet5.f90 PN CHERR, 1.0e-3 X [E EfH)
2FD
_ max; [{X, V)|
™ N * max(,0.001)
ZIT X IR LS fE
g, BIEkIZ 515k family 23 gaussian” (EBMEET V) OLAETT, Mo XA 7Tk
HipnXoTT, toX A4 7L UL, KETHRILET,
RIZ, glmnet B%LD help @ Examples T, A, & A . & huge-value TR D
WaBIRWNET,

3. 1 glmnet B#®D help ® Examples T, A, DXDOHER

glmnet B OFEFR D  lambda <7 FUA, BEERESNIZAFT, 1EFHOMEDN A, T

E

> set.seed(1)

> x=matrix(rnorm(100*20),100,20) # nrow=100, ncol=20

> y=rnorm(100)

> xx<-set.ms(x) # UL set.ms iR

> xxy <- matrix(y, nrow=100, ncol=20)*xx #  X;V;

2 glmnet_2.0-10.tar.gz glmnet¥inst¥doc¥ glmnet_beta.pdf



# a=1
> max(abs(apply(xxy,2,sum)))/(100*1)
[1] 0.1975946
> fit1.1=glmnet(x,y,alpha=1)
> fit1.1$lambdal[1]
[1] 0.1975946
# a=0 -->0.001
> max(abs(apply(xxy,2,sum)))/(100*0.001)
[1] 197.5946
> fit1.2=glmnet(x,y,alpha=0)
> fit1.2$lambdal1]
[1] 197.5946
# a=0.2
> max(abs(apply(xxy,2,sum)))/(100%0.2)
[1] 0.9879729
> fit1.3=glmnet(x,y,alpha=0.2)
> fit1.3$lambdal1]
[1] 0.9879729
> set.ms <- function (x)
{
1 <- dim(x)[1]
m <- apply(x, 2, mean)
s <- apply(x, 2, sd)*sqrt(1-1)/1)
n <- dim(x)[2]
XX <" X
for(k in 1:n)
xx[,k] <- (x[,k]-m[k])/s[k]

XX

3. 2 A, & huge-value TORIZEDHER

Huge-value |Z, lmnet Package source N glmnet¥src¥ glmnet5.f90 N CiL, 99e35
OEZEFEA L CHELTHWET, 2o ERfdm oA, FTOAE, T XTR%ED
FEERTY,  FEERIC lambda 51241C 99e35, 10000, A, ® 3{EAZEE LT, EIREEK S, B
% glmnet BAZCCHE LTl L TAE T,



# a=1
> fit1.1a=glmnet(x, y, alpha=1, lambda=c(99e35, 10000, fit1.1$lambdal1]))
> fitl.1a$a0  # %[,

sO sl s2
-0.1417928 -0.1417928 -0.1417928
> fit1.1$b # A5 B
20 x 3 sparse Matrix of class "dgCMatrix"
s0 sl s2
Vi 0 0 0
V2
V19
V20
# a=0

> fit1.2a=glmnet(x ,y ,alpha=0, lambda=c(99e35, 10000, fit1.2$lambdal1]))
> fit1.2a$a0

sO sl s2
-0.1417928 -0.1417930 -0.1418009
> fit1.2a$b

20 x 3 sparse Matrix of class "dgCMatrix"

sO sl s2
V1 1.134031e-38 1.122573e-05 5.649140e-04
V2  1.634864e-38 1.618346e-05 8.158905e-04

V19 6.534351e-39 6.468080e-06 3.249566e-04

V20 -2.074094e-39 -2.052037e-06 -1.005880e-04

# a=02

> fit1.3a=glmnet(x ,y, alpha=0.2, lambda=c(99e35, 10000, fit1.3$lambdal1]))
> fit1.3a$a0

sO sl s2
-0.1417928 -0.1417928 -0.1417928
> fit1.3a$b

20 x 3 sparse Matrix of class "dgCMatrix"
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a=1, a=02i%, BERNTT, EBFHDORE L, (a0iT, y OFHET, F5 13T~
TERrTY, a=0 (Ridge [Hlff) TIE, LRI ¥ XA MERIZRLBRVOPFFREO LD
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(Y » VERE, ERZRTER Ao CEmHo b oo 1 5T, Uy UREIIREK
Z 0 IZIHE L2V DT, BROBRIATOET Ao LWV IR IMP v~ =27 LZd 5
Z 9 TT,

£72, glmnet BIXD A O BBBIERF TOMRD 1HER (A,) OREUL, A% 99e35 &
LCHBA LTARETT, (A CORBTIEDHY THA), A, JEHIE, 2FHOAMEEFHE

THDIHEH L TWET,
FEERZIL glmnet BB OBRZE OB T, 2 KB L SFEHOAES 1 FHOMEEFHE L T
ELTWET,

4 =exp(2log(4,) —log(4;))

4. gaussian U502 1 TDRES
L DOBEZLEN T, gaussian LSO X A T DA OFEIRIT RS20 A TLRER,
LLF X FORTRAN Y — A (glmnet5.f90) % H.C OHERI T,

(1) multivariate Gaussian

HERIECY 25, | %ot
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A —
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ZZT <Xj’y>:zi,\ilxijyi

glmnet B2 ® help @ Examples
> y=matrix(rnorm(100*3), 100, 3)

> fitlm=glmnet(x, y, family="mgaussian", alpha=1)



[1] 0.2506854 0.2284152 0.2081234 0.1896343 0.1727877

> yl<-yl[,1]

> y2<-y[,2]

> y3<-yl[,3]

> xxyl <- matrix(y1, nrow=100, ncol=20)*xx
> xxy2 <- matrix(y2, nrow=100, ncol=20)*xx
> xxy3 <- matrix(y3, nrow=100, ncol=20)*xx
> tmpl<-apply(xxyl, 2, sum)2

> tmp2<-apply(xxy2, 2, sum)”2

> tmp3<-apply(xxy3, 2, sum)2

> max(sqrt(tmpl+tmp2+tmp3))/(100%1)

[1] 0.2506854

(2) binomial —ALEET LV B RAT 4 v 7 [ENF
HEgBsY 28 [1,2]) o 2Eo<27 by F—x .

21— Max; X,y =D
max N *max(«,0.001)
27T <Xj Y= = Z:ilxij (yi -9
Y %[0 1] I2Z&# L C, gaussian DX &£

glmnet B4 ® help @ Examples

> g2=sample(1:2,100,replace=TRUE)

> fit2=glmnet(x, g2, family="binomial", alpha=1)

> fit2$lambdal1:5]

[1] 0.1557289 0.1418944 0.1292889 0.1178032 0.1073379

> xg10 <- matrix(g2-1, nrow=100, ncol=20)*xx
> tmp10 <- apply(xg10, 2, sum)/(100*1)

> max(abs(tmp10))

[1] 0.1557289



* i3

Y Z47%(nrow) 2% 2 DFTHI Q) 12 Ha

yi=1->0;,=19,=0
yi=2->0,=00;,=1
_ max;, [(x,,9,)|
™ N *max(a,0.001)
ZZT (X, 0) =ZiN:1Xij9n
> yg2 <- diag(2)[g2,]
> xgl <- matrix(yg2[,1], nrow=100, ncol=20)*xx

> xg2 <- matrix(yg2[,2], nrow=100, ncol=20)*xx
> tmpl <- apply(xgl, 2, sum)/(100*1)

> tmp2 <- apply(xg2, 2, sum)/(100*1)

> max(tmp1,tmp2)

[1] 0.1557289

(3) multinomial ~ —ALBBET LV LR VAT ¢ v 7 ElE
HroBY 28 [12, ...kl o7 Mk FEOMH T—% Y,
Binomial ORI D X 512, Y 2478 (arow) 2’ k D175 g, (1225 Hh

Yi=m-—g;, =1g; =0(=m)

_ max; ; | X900 |
™ N *max(e,0.001)

EHEE L E LIS, RERDADLENET,

glmnet %2 help @ Examples

> g4=sample(1:4, 100, replace=TRUE)

> fit3=glmnet(x, g4, family="multinomial", alpha=1)

> fit3$lambdal1:5]

[1] 0.11285781 0.10283183 0.09369653 0.08537279 0.07778851

> yg4 <- diag(4)[g4,]
> xgl <- matrix(yg4l[,1], nrow=100, ncol=20)*xx

> xg2 <- matrix(yg4l[,2], nrow=100, ncol=20)*xx
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> xg3 <- matrix(yg4l[,3], nrow=100, ncol=20)*xx

> xg4 <- matrix(yg4l[,4], nrow=100, ncol=20)*xx

> tmpl <- apply(xgl, 2, sum)/(100*1)

> tmp2 <- apply(xg2, 2, sum)/(100*1)

> tmp3 <- apply(xg3, 2, sum)/(100%*1)

> tmp4 <- apply(xg4, 2, sum)/(100*1)

> max(tmp1,tmp2,tmp3,tmp4)

[1] 0.09579216

FERVIEVWET, gd 2 E2 2L —HT256000, BUEREFT,

(4) poisson  —MALBIEET L KTV R
HAOBE%Y 1%, ¥ vl bR
Gaussian & [A] Uz
_ _ max; | (X, W)
™ N * max(a,0.001)
22T LY =N,
glmnet B9%5(® help @ Examples
> N=500; p=20

> nzc=5

A

> x=matrix(rnorm(N*p),N,p)

> beta=rnorm(nzc)

> f = x[,seq(nzc)]%*%beta

> mu=exp(f)

> y=rpois(N,mu)

> fit=glmnet(x ,y, family="poisson", alpha=1)

> fit$lambdal1:5]

[1] 9.034805 8.232178 7.500854 6.834499 6.227341

> xx<-set.ms(x)

> xxy <- matrix(y, nrow=500, ncol=20)*xx
> max(abs(apply(xxy, 2, sum)))/(500*1)
[1] 9.034805
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