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Data <- read.table("https://onlinecourses.science.psu.edu/statb01/sites/

onlinecourses.science.psu.edu.statb01/files/data/skincancer.txt" ,header=T)

attach(Data)
Y <- Mort
X <- Lat

plot(X,Y, pch = 19 , xlab = "Latitude (at center of State)",

ylab

"Mortality (Death per 10 million)",
main = "Skin Cancer Mortality versus State Latitude")
abline(Im(Y~X),col="red",lwd= 2)

text (45,220, expression(paste(widehat(Y), "= 389.19 - 5.98", X)))

A
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library(scatterplot3d)
Data <- read.table("https://onlinecourses.science.psu.edu/statb01/sites/
onlinecourses.science.psu.edu.statb01/files/data/skincancer.txt" , header=T)
attach(Data)
Y <- Mort
X1 <- Lat
X2 <- Long
s3d <-scatterplot3d(X1,X2,Y, pch=19,type = "p",
xlab = "Latitude (X1)", ylab = "Longitude (X2)", grid = FALSE,
zlab = "Mortality (Y)",

main="Skin Cancer Mortality versus State Latitude and Longitude")
fit<-1m(Y~X1+X2)
s3d$plane3d(fit, draw_polygon=TRUE)

mtext (expression(paste(hat(Y), " = 400.67 -5.93 X1 -0.15 X2")))
:\.Y.\<Jb$ L l{fjﬂ Jg

set.seed(1)

X1 <~ rnorm(20)

X2 <- rnorm(20,mean = X1, sd = 0.01)
cor (X1,X2)

E <- rnorm(20)

Y<-3+X1+X2+E

OLS.model <- 1m(Y~X1+X2)

OLS<-coef (OLS.model); OLS

sum((Y- OLS[1] - OLS[2]*X1 - OLS[3]*X2)~2)
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sum( (Y- 3 - 1*X1 - 1%X2)72)

OLS[3] + OLS[2]

(0Ls[2])~2 + (OLS[3])"2
ridge.model<-1m.ridge (Y~X1+X2,lambda =1)

ridge<-coef (ridge.model); ridge

| Lﬁl& “ Lifj».x§

curve(1-plnorm(x),0,10,x1lim=c(0,10) ,ylim=c(0,1) ,xlab = "t",
ylab = "Survival Function")

text(0.7,1, expression(S(0) == 1))

text(9.5,0.05, expression(S(infinity) == 0))

abline(h = 0, 1lty= 2)

x <= ¢(1,2,3)
sfun <- stepfun(x,c(1,2/3,1/3,0))

plot(sfun,xlab = "t",ylab = "Survival function",main = " ")

10.) JS5 & by e S

h<-function(t,p,lambda) p*(lambda~p)*(t~(p-1))

curve(h(x,1,1),0,2,1lwd = 2,ylab = "Hazard function",

xlab = "Time",ylim c(0,3))

curve(h(x,1.5,1),0,2,col

"red", lwd = 2,1ty =2, add=TRUE)
curve(h(x,0.5,1),0,2,col = "blue", lwd = 2, 1ty =3, add=TRUE)
legend(1.5,3,c("p = 1", "p > 1", "p < 1"),

col = c("black","red","blue"),lwd = 2,1ty = c(1,2,3))
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library(survival)

myeloma=read.table("myeloma-65data.txt" ,header=T)

head (myeloma)

summary (myeloma)

attach(myeloma)

cox.myeloma<-coxph(Surv(Time,VStatus)~LogBUN + HGB + Platelet + Age
+ LogWBC + Frac + LogPBM + Protein + SCalc, data=myeloma)

cox.zph(cox.myeloma)

par (mfrow=c(3,3))

plot(cox.zph(cox.myeloma))

cox.myeloma

plot(survfit(cox.myeloma),conf.int = F,xlab = "Time",

ylab = "Estimated survavial function")
N Jsdr @ by NLY

set.seed(1234)
library(CoxRidge)
library(glmnet)
library(survival)
Myeloma = read.table("myeloma-65data.txt",header=T)
attach(Myeloma)
Myelomal[,3:11] <- apply(X,2,function(x){(x-mean(x))/sqrt(var(x))})
cox.Myeloma<-coxph(Surv(Time,VStatus)~LogBUN + HGB + Platelet + Age
+ LogWBC + Frac + LogPBM + Protein + SCalc, data=Myeloma)

cox.Myeloma
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Myeloma =read.table("myeloma-65data.txt",header=T)
attach(Myeloma)
X <- cbind(LogBUN , HGB , Platelet , Age ,

LogWBC , Frac , LogPBM , Protein , SCalc)

pairs(X, main="Simple Scatterplot Matrix")
¥ Jodr 4 by e IS

set.seed(1234)

library(CoxRidge)

library(glmnet)

library(survival)

Myeloma = read.table("myeloma-65data.txt",header=T)

attach(Myeloma)

X <- cbind(LogBUN , HGB , Platelet , Age , LogWBC , Frac , LogPBM , Protein , SCalc)
X <- apply(X,2,function(x){(x-mean(x))/sqrt(var(x))})

fit.ridge=cox.ridge (Surv(Time,VStatus)~X,lambda=1) ;fit.ridge

N.boot = 1000

B.ridge <- matrix(O,nr= 9, nc = N.boot)

while(i < N.boot + 1){
index<-sample(1:nrow(Myeloma) ,nrow(Myeloma) ,replace = T)
D.boot <- Myelomal[index,]
fit=cox.ridge(Surv(Time,VStatus)~.,lambdaFixed = T,data = D.boot)
B.ridge[,i]<-fit$coef

i=i+1 }
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apply(B.ridge,1,sd)/sqrt(N.boot)

library(glmnet)
Myeloma =read.table("myeloma-65data.txt",header=T)
attach(Myeloma)
X <- cbind(LogBUN , HGB , Platelet , Age ,

LogWBC , Frac , LogPBM , Protein , SCalc)
X <- as.matrix(X)
X <- apply(X,2,function(x){(x-mean(x))/sqrt(var(x))})
cv.fit <- cv.glmnet(X, Surv(Time, VStatus),

family = "cox", maxit = 1000)

plot(cv.fit)

library(glmnet)
Myeloma =read.table("myeloma-65data.txt",header=T)
attach(Myeloma)
X <- cbind(LogBUN , HGB , Platelet , Age ,

LogWBC , Frac , LogPBM , Protein , SCalc)
X <- as.matrix(X)
X <- apply(X,2,function(x){(x-mean(x))/sqrt(var(x))})
cv.fit <- cv.glmnet(X, Surv(Time, VStatus),

family = "cox", maxit = 1000)
fit.lasso <- glmnet(X, Surv(Time, VStatus), family = "cox", maxit = 1000)

Coefficients <- coef(fit.lasso, s = cv.fit$lambda.min)



AO

Coefficients
exp(Coefficients)
N.boot = 1000

B.lasso <- matrix(0,nr= 9, nc = N.boot)

while(i < N.boot + 1){
index<-sample(1:nrow(Myeloma),0.7*nrow(Myeloma) ,replace = F)
D.boot <- Myeloma[index,]

X <- as.matrix(D.boot[,3:11])
Time <- D.boot[,1]

VStatus <- D.boot[,2]

cv.fit.boot <- cv.glmnet (X, Surv(Time, VStatus), family = "cox", maxit = 1000)

1000)

fit.lasso.boot <- glmnet (X, Surv(Time, VStatus), family = "cox", maxit
B.lasso[,i]<-as.matrix(coef(fit.lasso.boot, s = cv.fit.boot$lambda.min))
i =i+l }

apply(B.lasso,1,sd)/sqrt(N.boot)
A8 SR W 7 U9 SRV CpVRPINLY

set.seed(1234)

library(CoxRidge)

library(glmnet)

library(c060)

Myeloma = myeloma=read.table("myeloma-65data.txt",header=T)

attach(myeloma)

X <- cbind(LogBUN , HGB , Platelet , Age , LogWBC , Frac , LogPBM , Protein , SCalc)

X <- as.matrix(X)
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X <- apply(X,2,function(x){(x-mean(x))/sqrt(var(x))})

bounds <- t(data.frame(alpha = c(0, 1)))

colnames(bounds) <- c("lower", "upper")

nfolds <- 10

set.seed(1234)

foldid <- balancedFolds(class.column.factor = Y[, 2],cross.outer = nfolds)

fit <- epsgo(Q.func = "tune.glmnet.interval", bounds = bounds,

parms.coding = "none", seed = 1234, fminlower = -100, x =X, y =Y,

family = "cox", foldid = foldid, type.min = "lambda.lse",
type.measure = "deviance")

s.fit <- summary(fit, verbose = TRUE)

plot(s.fit)

plot(s.fit,type = "points")
F.F ol 0 by e IS

p=9

AIC.cox = 2%cox.Myeloma$loglik -2*p; AIC.cox
AIC.ridge = 2+fit.ridge$loglik-2*p; AIC.ridge

index <- which(fit.lasso$lambda == cv.fit$lambda.min)

AIC.lasso = -2xdeviance.glmnet(fit.lasso) [index]-2%2; AIC.lasso

C\CMJJ AML@))} 6LA°J\.> L;")"‘f‘\-’j’j-’fﬁ

source("https://bioconductor.org/biocLite.R")
biocLite("GEOquery")
library (GEOquery)

gds <- getGEO("GSE12417") #download from the site directly
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dataDirectory <- system.file("extdata", package="Biobase")
gsm <- getGEO(filename=system.file("extdata/GSE12417.txt.gz",
package="GEOquery"))
exprsFile <- file.path(dataDirectory, "exprsData.txt")
eset <- as.matrix(read.table(exprsFile, header=TRUE, sep="\t", row.names=1,
as.is=TRUE))
pDataFile <- file.path(dataDirectory, "pData.txt")

pData <- read.table(pDataFile,row.names=1, header=TRUE, sep="\t")

0. Ko a by, us

library(c060)

library(glmnet)

library(survival)

cvres <- cv.glmnet(y = Surv(pData(eset)$os, pData(eset)$os_status),
x = t(exprs(eset)), family = "cox", nfolds = 10)

plot(cvres)

library(c060)

library(glmnet)

library(survival)

fit.lasso <- glmnet(y = Surv(pData(eset)$os, pData(eset)$os_status),
x = t(exprs(eset)), family = "cox")

coef(fit.lasso, s = cvres$lambda.min)
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cof <- coef(res, s = cvres$lambda.min)

Plot.coef.glmnet(cvfit = cvres, betas = rownames(cof) [which(cof != 0)])

x <- t(exprs(eset))

y <- cbind(time = pData(eset)$os, status = pData(eset)$os_status)

bounds <- t(data.frame(alpha = c(0, 1)))

colnames(bounds) <- c("lower", "upper")

nfolds <- 10

set.seed(1234)

foldid <- balancedFolds(class.column.factor = y[, 2],cross.outer = nfolds)
fit <- epsgo(Q.func = "tune.glmnet.interval", bounds = bounds,
parms.coding = "none", seed = 1234, fminlower = -100, x = x, y =y,

family = "cox", foldid = foldid, type.min = "lambda.lse",

type.measure = "deviance")
g5°,5"3 &Lﬁm}b dbﬂ o CA&&&»‘}” J-?JJ}TJ.’ a ‘Lj"f J.f

fit.enet <- glmnet(y = Surv(pData(eset)$os, pData(eset)$os_status),
x = t(exprs(eset)), family = "cox",alpha = 0.013)

coef (fit.enet, lambda=14.72)



&y

oLl wm,jﬂ;uéum;wszc,m;,m)tﬁu;,jj.(Wh) ol ol [V ]

v\..?-ﬁ.’ eli.i.l\; gJ..::J‘ wujg ML’

£33 LthQ\jS Off""fdzi) JJM (YYAQ) .&c@b) 2 gj\sﬁﬁ oy Loy [Y]
o5 ply oBas LT o hulen et (s 5 sla pie SN 3 w3l 015G

YooYy 4)‘).&‘

[3] Abramsky, S. and Jung, A. (1994). Domain Theory, in: S. Abramsky, D.M. Gabbay, T.S.E.
Maibaum (Eds.), Handbook of Logic in Computer Science, 3, Clarendon Press, Oxford, 1 -

68.

[4] Akaike, H. (1973). Information theory and an extension of the maximum likelihood princi-

ple. Proceeding 2nd Inter Symposium on Information Theory, 267-281, Budapest

[5] Andersen, P. K. (1991). Survival analysis 1982—-1991: the second decade of the proportional

hazards regression model, Statistics in Medicine, 10, 1931 - 1941.

[6] Burnham, K.P. and Anderson, D.R. (2002). Model Melection and Multimodel Inference: a

Practical Information-Theoretic Approach, Springer, New York.

[7] Cox, D.R.(1972). Regression models and life tables (with discussion), Journal of the Royal

Statistical Society, Series B 34, 187 - 220.

[8] Cox, D. R. (1975). Partial likelihood, Biometrika, 62, 269 - 276.

A4



C>-\J.c Q-

[9] Craven, P. and Wahba, G. (1979). Smoothing noisy data with spline functions estimating
the correct degree of smoothing by the method of generalized cross-validation, Numerische

Mathematika, 31, 377-403.

[10] Efron, B., Hastie, T., Johnstone, I. and Tibshirani, R. (2004). Least angle regression, Annals

of Statistics, 32, 407-451.

[11] Fan, J. and Li, R. (2001) Variable selection via nonconcave penalized likelihood and its

oracle properties. Journal of American Statistical Association, 96(4), 1348-1360.

[12] Feigl, P. and Zelen, M. (1965). Estimation of exponential survival probabilities with con-

comitant information, Biometrics, 21, 826 - 838.

[13] Freedman, D. A. (2008). Survival analysis: a primer, The American Statistician, 62(2),

110-119.

[14] Friedman, J., Hastie, T. and Tibshirani, R. (2008). Regularization paths for generalized

linear models via coordinate descent, Journal of Statistical Sofiware, 33(1), 1-22.

[15] Goeman, J. J, (2010). L1 penalized estimation in the cox proportional hazards model, Bio-

metrical Journal, 52, 70-84.

[16] Grambsc, P. and Therneau, T. (1994). Proportional hazards tests and diagnostics based on

weighted residuals. Biometrika, 81, 515-526.

[17] Hastie,T. and Tibshirani, R. (1990). Generalized Additive Models, Chapman and Hall .

[18] Hoerl, A.E. and Kennard, R. (1970). Ridge regression: biased estimation for nonorthogonal

problems, Technometrics, 12, 55-67.

[19] Klein J. and Moeschberger M. (1997). Survival Analysis: Techniques for Censored and

Truncated Data, Springer Verlag, New York.



4N o

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Krall, J.M., Uthoff, V.A., and Harley, J. B. (1975). a step-up procedure for selecting vari-

ables associated with survival, Biometrics, 31, 49 -57.

Li, C., Wei, X., and Dai, H. (2015). Adaptive elastic net method for cox model, arXiv:

1507.06371v1

Liua,G. and Piantadosib, S. (2016). Ridge estimation in generalized linear models and pro-
portional hazards regressions, in:Merck Research Laboratories,351 N Sumneytown Pike.,

Statistics in Medicine, 13.

Mantel, N. (1966). Evaluation of survival data and two new rank order statistics arising in

its consideration, Cancer and Chemotherapy Reports, 50, 163 - 170.

Metzeler KH, Hummel M, Bloomfield CD, Spiekermann K, Braess J, Sauerland MC, Hei-
necke A, Radmacher M, Marcucci G, Whitman SP, Maharry K, Paschka P, Larson RA,
Berdel WE, Buchner T, Wormann B, Mansmann U, Hiddemann W, Bohlander SK, Buske
C (2008). An 86 probe set gene expression signature predicts survival in cytogenetically

normal acute myeloid leukemia. Blood, 112(10), 4193-4201.

Oakes D. (1983). Comparison of models for survival data, Statistics in Medicine, 2, 305-

311.

Park, M. Y. and Hastie, T, (2007). L1-regularization path algorithm for generalized linear
models, Journal of the Royal Statistical Society: Series B (Statistical Methodology), 69,

659 -677.

Saseini, P. (2014), Cox Regression Model, Encyclopedia of Biostatistics. DOI:

10.10020470011815.b2a11013.

Schwarz, G. (1978), Estimating the dimension of a model, Annals of Statistics, 6, 461-464.



[29] Sill, M., Hielscher, T., Becker, N., Zucknick, M. (2015) Extended inference with lasso and
elastic-net regularized Cox and generalized linear models, Journal of Statistical Software,

62(5) 1-23.

[30] Simon, N., Friedman, J., Hastie, T., Tibshirani, R. (2011) Regularization paths for Cox’s
proportional hazards model via coordinate descent, Journal of Statistical Software, 39(5)

1-13

[31] Tibshirani, R. (1996). Regression shrinkage and selection via the lasso, Journal of the Royal

Statistical Society, 58(1), 267 — 288.

[32] Tibshirani, R. (1997). The Lasso method for variable selection in the Cox model,
in:Department of Preventive Medicine and Biostatistics and Department of Statistics, Uni-

versity of Toronto , Statistics in Medicine, 16, 385 - 395.

[33] Verweij, PJ. M. and Van Houwelingen, H C. (1994). Penalized likelihood in Cox regression,

in: Department of* Medical Statistics., Statistics in Medicine, 13, 2427 - 2436.

[34] Yang, Yi and Zou, H, (2013). A cocktail algorithm for sloving the elastic net penalized

Cox’s regression in high dimensions, Statistics and its Inference, 6, 167-173.

[35] Zou, H. (2006). The Adaptive lasso and its oracle properties, Journal of the American Sta-

tistical Association, 101(476), 1418-1429.

[36] Zou, H. and Hastie, T. (2005). Regularization and variable selection via the elastic net,

Journal of the Royal Statistical Society Series B, 67(2), 301-320.

[37] Zou, H., Zhang, H.H. (2009). On the Adaptive elastic net with a diverging number of pa-

rameters. Annals of Statistics, 37, 1733-1751.









wrlé‘ 4 oy asliojls

FEGIESSION « « v v v vttt e ettt et e e e Qj:wvf)
Simple Jinear regreSSion « « « v v v v v v et sl o ) g ij
Multiple linear regression « « v v v oo vt ii it e 43\?4;7; ul"" O g Jf)
Penalized linear regression « « v v v v v v v vt dag > ul" O g ij
Pearson’s coefficient. . .. ..o oo ovi i i P ;L‘”o.h o o
SUM Of SQUATE EITOTS « - « « ¢ v v e ve et ee e e e e eeeeenenn aodsle £ sl g ¢ yores
Ordinary Least SQUAreS - « -« « «« v e vvvvmnunnneeenennnnnn. PEy £33 SOl S oS
Akaike Information Creterion « .« ..o o v v vt vnenne e .. &xKT C)Ua\ sl
Bayesian Information Creterion « . . « v vvvvvin oo eennnnn. S C)Ua\ sl
DTS « + v vttt e e e L;.J
Least absolute shrinkage and selection operato . . « « v oo v v v v ittt j.w‘}l
Least Angle Regression. . .« oo vvvuvtnn e et oslur o ) o ij
SCAD - o ettt e S|
EIaStENCE - « ¢ ¢ v e e ettt e e et e e e e e e e e e e CoSawY!
Naive BIaStENE . « o vt v ettt et ad ol o SawY!
Cross Validation « « . v v vttt oo sl
Generalized Cross Validation(GCV) . . ..o vvviiiiiin .. asdl e slesd
Projection MatriX . « « « o v v te et ettt e e e e G S s Sl
CONSOTEA - « « « v v e et e e e e e e et e et e e e e e e e e ol gunoluw
Hybrid . - oo e e e ‘{) 93
Probability density function. « . « .« v ven ettt Jlee] dSL<>- C’B
SUIVIVAl fUNCHON « - « v v vt et et e e e e e e e e ettt e et e B 6[3
Hazard fUNCHON. « « ¢« v vttt et e et e e e e e e Joses GLS
Kaplan-Meier method . « « . oo vvvtiin i A OST Gg,

Life time table method « « « v oot v ittt e e e o Jsb Jgd



B ] PV P P T

Cox proportional hazards (cph) « . .« oo vvivn i Sl ol s
OPHONAL « « ¢ v e et et e e e e e e e e e e e e e e oo
Conditional likelihood + « ++ v vttt b letiys
Newton-Raphson algorithm. . . ... ..covviii ... Osmdly— O g0 (" ﬁ\
HAzard TatO - « « « « e v vt e e et e e e e et e e e e e S e
Stratified Cox regressionmodel . ... ... oo, ol (Ghuog Jf U“S S &) o ij Jde
Schoenfeld residuals - « « v v v v vt vt My ol laodiladly
MICTOAITAYS « « + « v v v e ettt ettt ettt e et et et e et Lael,lg S
PRenOtYPe - o o e e e (Y g3
Possibly censored survival phenotyp . . .« ..o vvn... ol guilor ol gl slaS 33
CategoriCal « « v v vttt e Sl
FOrward SElECtioN. « - « v« v vttt et e e et e e e S ]
Backward . . ..ot e e 9y
S PWASE + + v v et ettt e e e rlf @ rlf
Best subset SElection. « v v vt 48 gazes ) o S o
INfOrmation MAriX « « « ¢ v v v vt ettt ettt e e e e et e z_)Ua\ ol
Shrinkage MOdel « - « « v v v v ettt e e e e e e e oLl Jde
Pasimonous MOAel « « « v v v vttt et e e 5243 o Jde
PIOZIAMIMIIE « « + « « « « v e v e et et e e e e e e e e e et e e e e e S yaeli
Updated Newton-Raphson methode . . .. ... .ot ol J 950 O gmdly O 9550 gy
Gradient descent algorithm . . . ..o v v it Sar oL Jf P jfl\
Coordinate-majorixation descent(CMD) . . . .. ... ..ot Sor olase = }Q\

1 130, L= TS g



s & u“':.“lis‘ 4liejl g

Akaike Information Creterion « . ... ovvvvevnn oo eenn.n. ST C)Ua\ sl
Bayesian Information Creterion . . . .. ..o v v i i i e S C)Ua\ sl
Kaplan-Meier method . « -« v v vttt it e e NS Ay
Least absolute shrinkage and selectionoperato. . .. ... .ooveiiiii i, j.w\(
Least Angle ReGIession - - « « ¢« v vvvunnnee et eeeennn. a9l S O g ij
Newton-Raphson algorithm. . .. ..., Ogmdly— O g0 g0 =) jﬁ\
Ordinary Least SqUATES - « « « « « v e vemeunenneneenennenn. Py £93 SOl o aS
Pearson’s coefficient. . ... ..o v i i P g:w o2
Penalized linear regression « « « v v oo vi ittt i dog > L)a:- O g Jf)
T4 LIS o) 1 P O g J§J
Simple linear regreSSion « « v v v vt it i ii et o3l g)"' O g Jf)
SUM Of SQUATE EITOTS « « « + + v v v e e et e iie e e eanns Lol £ sl g ¢ ot
Backward . . . oo v i e e e 9y
Best Subset SeleCtion . « « « v« vttt 48 goren 13y (S o]
Cate@OriCal « « v v vttt e ey
CeNSOTEA « + « v vttt ettt e 0l ) gun L
Conditional likelihood « . .+ .ot et i b leys
Coordinate-majorixation descent(CMD) . . . . .................. J 9 < lanses V;'*’ ) jfj\
Cox proportional hazards (cph) . . ... .o oviii i U.S < el Ol JJa_>-
Cross Validation . .« v v v vttt oo Lol
2 T (=1 2 oS!
Forward Selection. .« o v oottt Sy ]
Generalized Cross Validation(GCV) . . ..o vvvivii .. abdl Y slesd
Gradient descent algorithm . . . ... .o ovvvveeeiie . Sy obsl S (= S|

Hazard fUnCHON . « -« v v ot e et e et e et et e e et et et e e e e e e J.la:- c’b



b 4 IS aaliolls A

Hazard ratio. .« o oo oo e e J.la>- Cond
Hybrid . . oo e e 45) 93
INfOrmMation MAriX « « « « ¢ v v v vt e et e e e et e et e e e e e C))\.b\ ool
Life time table method « « « o v oo ittt e e e e Job Jsd=
MUCTOAITAYS « « « ¢« « e e et e et e e e e et e e e e e e e e e e e e e e Lael T S
Multiple linear regression « « oo oot it e e ‘\:’qu\;%' LQ::— O gow Jf)
NaIVE EIaSHENEGE « « « « v v v v e ettt e et ettt e e ie e e eeana aJ ol coSawy!
(@773 70121 AP oo
Pasimonous MOAEl « « « v v v v v vttt ettt et e e e 524d o Jde
PathWiSE « v v v et e e e e e e et
PRENOLYPE « « « v v ettt et e NV
Possibly censored survival phenotyp . .« .« .o i v ol guilor ol gl slaS 33
Probability density function. « . .« .. oveueet i Jlaz] JK:; C’B
PIOGIAMMING « + « + ¢ v v ettt e ettt et et e e et et e et e et e S ydall
Projection MatriX . « « o v v v ettt et S sS o lo
SCAD . vttt et SLw
Schoenfeld residuals « .« o oo v e My ol (gl iladly
Shrinkage MOdel « - « v v v v ettt et e el Jde
N 0 1 (= di:;
S PWISE « « v v e e e ettt e e flf @ rlf
Stratified Cox regressionmodel . .. ................ ol (gKuo Jf J‘S S} | o )fj Jde
SUIVIVAL fUNCHOMN « « -« v v ettt et e e e e e e e e e e e e e e e (B GLS

Updated Newton-Raphson methode . . . ......... ... .. ... o J 950 O amdly OS50 gy



Aabstract

With the advancement of technology in data storage, recently the big data are appeared in
clinical trials. Determining the effective variables in predicting the time of death in a disease leads
to save cost and also time, and is therefore of great importance. Nowadays in many medical studies,
microscopic technology is used to find the relationship between the behavior of the genes and the
various clinical features of the patients.

In this dissertation, the three famous penalty functions, ridge, LASSO and a combination of
these two functions, Elastic net are used in a Cox proportional hazards regression model and com-

pared.

Keywords:
Cox proportional hazards regression model, Elastic net estimator; Penalized Regression; Survival

analysis.
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