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* R is a language and environment for
statistical computing and graphics. ... R
can be considered as a different
implementation of S. There are some
important differences, but much code
written for S runs unaltered under R.

https://www.r-project.org/about.html & D
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News :

e DSC 2007, the 5th workshop on Directions in Statistical Computing, February 15-16, 2007,

Auckland, New Zealand.

® Sources of R 2.4.0 alpha and beta releases (daily snapshot).

* R News 6/3 has been published on 2006-08-24.
* R version 2.3.1 has been released on 2006-06-01.
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Getting Started
[Home]
R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
Download variety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
CRAN mirror.
If you have questions about R like how to download and install the software, or what the license terms
R Project are, please read our answers to frequently asked questions before you send an email.
About R
Logo News
Contributors ) )
What's New? * R version 3.6.1 (Action of the Toes) has been released on 2019-07-05.
Reporting Bugs + useR! 2020 will take place in St. Louis. Missouri, USA.
Conferences
Search * R version 3.5.3 (Great Truth) has been released on 2019-03-11.
Get Involved: Mailing Lists « The R Foundation Conference Committee has released a call for proposals to host useR! 2020 in
Developer Pages North America.
R Blog

You can now support the R Foundation with a renewable subscription as a supporting member

The R Foundation has been awarded the Personality/Organization of the year 2018 award by the
professional association of German market and social researchers.

R Foundation

Foundation




M) useR! 2019 @UseR2019_Conf - Aug 26, 2019 L J
Some facts about useR! 2019 participants (1/9):

useR! 2019
@UseR2019_Conf

1178 participants, including 182 guests / sponsors / scholars
with a free registration. Facts are available for paid registrations
only (2/9)

6 11:59 PM - Aug 26, 2019 @

useR! 2019
@UseR2019_Conf

151 oral presentations, 71 flash presentations and 94 posters
(among 467 submitted abstracts) (8/9)

O 6 12:00 AM - Aug 27, 2019 ()

£ See useR! 2019's other Tweets >




Navigation

Current Issue
Accepted articles
Archive

R News

Mews and Notes
Submissions
Reviews and
Proofreading
Editorial Board

Subscribe

RSS Feed &
ISSN: 2073-4850

The R Journal

The R Journal is the open access, refereed journal of the R project for statistical computing. It features
short to medium length articles covering topics that should be of interest to users or developers of R.
The R Journal intends to reach a wide audience and have a thorough review process. Papers are
expected to be reasonably short, clearly written, not too technical, and of course focused on R. Authors
of refereed articles should take care to:

= put their contribution in context, in particular discuss related R functions or packages,
= explain the motivation for their contribution;

= provide code examples that are reproducible.

Following revision of the content description of The R Journal, from January 2017 submitted articles
may include:

Reviews and proposals:
surveying and discussing challenges and opportunities of potential importance for the broader R
community, including proposals and proof-of-concept implementations.

Comparisons and benchmarking:
of implementations in base-R and contributed packages with each other, and where relevant with
implementations in other software systems.

Applications:
demonstrating how new or existing techniques can be applied in an area of current interest using R,
providing a fresh view of such analyses in R that is of benefit beyond the specific application.

Add-on packages:

short introductions to contributed R packages that are already available on CRAN or Bioconductor, and
going beyond package vignettes in aiming to provide broader context and to attract a wider readership
than package users. Authors need to make a strong case for such introductions, based for example on
novelty in implementation and use of R, or the introduction of new data structures representing general
architectures that invite re-use.
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FEDOBEBNNE(CTEDT — ...

plus <- function(a, b) {
a+b

}
plus(2, 3)

## [1] 5




DOWNLOAD  SUPPORT  COMMUNITY Q

Products v Resources ¥  Pricing About v Blogs v

RStudio IDE Features

RStudio is the premier integrated development environment for R. It is available in open

source and commercial editions on the desktop (Windows, Mac, and Linux) and from a web

browser to a Linux server running RStudio Server or RStudio Server Pro.

o

An IDE that was built just for R

Bring your workflow together

® Syntax highlighting, code completion, and smart ® [ntegrated R help and documentation

indentation
® Execute R code directly from the source editor

® Quickly jump to function definitions

e Easily manage multiple working directories
using projects

® Workspace browser and data viewer

—‘

—

Powerful authoring & Debugging

® Interactive debugger to diagnose and fix errors
quickly
® Extensive package development tools

e Authoring with Sweave and R Markdown
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[ J (| - —
" " 'Y I -uI ==
-
) RStudio - O e
File Edit Code Mew Plots 5Session  Builld Debug Profile Tools Help
© - OF| <2~ A Gotofile/function = Addins - R Project: (None) =
@' codetr | Environment  History Connections - ]
; Source on Save | 4 /’ - = Run | "= T Source +| = = K| “* Import Dataset = l’ Grid =
1~ plus <- function(a, b) { 7} Global Erwironment =
2 a+b
3 Mame A Type Length Size Value
4 plus(2, 3)
5

5:1 & [Top Level) R Script =
Console  Terminal R Markdown |
-u-Jlr
YOU are welcome TO redisTtribute 1T UROEr CerTaln CconaiTtions.
Type '"license()” or "licence()' for distribution details.
R is a coll
Type 'contr ~ ‘L —
‘citation()
Type 'demo
"help.start()' for an HTML browser interface to help.
Type 'q()" to gquit R.
-

Files Plots Packages Help Viewer

Ol Install | @ Update
Mame Description

User Library
abind Combine Multidimensional Arrays
acepack ACE and AVAS for Selecting Multiple

askpass
assertthat
backports

basebdenc

Regression Transformations

Multilevel/Hierarchical Models
Safe Password Entry for R, Git, and 55H
Easy Pre and Post Assertions

Reimplementations of Functions
Introduced Since R-3.0.0

Tools for basetd encoding

= 1
Version
LS
1.4-5
1.4.1

1.1
0.2.1
1.14

0.1-3
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Files Plots Packages Help  Viewer
Ol Install | @ Update
Mame Description
e
+  survRM2 Comparing Restricted Mean Survival Time
= EXIDIE Pararnetnic survival and o state todels
muhaz Hazar i i i i i cig
< survival Survival Analysis '

O
SUrv 1

VErsion
3.36
1.0-2
1.1.1
1.2.6.1
2.44-1.1
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DEH :

- A _LEEH SImport Dataset — From
Text (readr)...

Environment  History Connections

1 e From Text (baze)...
From Text (readr)...

From Excel... Environment is empty

From 5P55...
From 545...

From 5tata...

 Excel SAS, SPSS, StatadD>—73 (C E X
I




e File/Url: https://nshi.jp/dat.csv — Update
— [Import

Import Text Data

https://nshi,jp/dat

JOEW

o—

Data Preview:

X u event t edf km expna Fy
(double) T (double) (double) T {double) T [double) T (double) T (double) (double)
2.501758605 0.90523437 1 0.003994846 0.01 0.9500000 0,9900498 0.9960130 .
0.246755883 0.93216550 1 0.006510342 0.02 0.9800000 0.9800997 0.9935108
0.006581957 2.28677471 1 0.006581957 0.03 0.9700000 0.9701485 0.9934397
1.742746090 0.01539260 1 0.007366976 0.04 0.9600000 0.9601993 0.9921639
Code Preview: O

Tibrary(r

view(dat)

eadr)

dat <- read_csv("https://nshi.jp/dat.csv")

m e

16




dat

L - - s B I " I . ¥ B

== =k =k =k =k =k =k =k =k =k
L= - - R e

20

event

0
0

1

" Filter

X

0.003994946
0.006510342
0.006581957
0.0073665976
0.009091824
0.012717100
0.014613740
0.015392597
0.017095131
0.023167162
0.023712310
0.029013252
0.031725529
0.033379962
0.040102330
0.084437639
0.088539510
0.083909842
0.089513152
0.089949671

Showing 1 to 20 of 100 entries

t

2.501758605
0.246758883
0.006581957
1.742746050
0.387182584
0.089949671
0.824081515
0.202617901
0.838040319
0.760430301
1.880076678
1.596105418
1.658662384
3.052458100
1.750680133
0.031725529
0.876960574
0.014613740
1.835064027
0.519341271

library(readr)

dat <- read _csv("https://nshi.jp/dat.csv")

u

0.90523437
0.93216550
2.29677471
0.01539260
0.26488450
0.93352384
0.48513873
0.27782263
0.08390984
0.64370236
0.66540532
046546444
0.36623081
0.96312247
0.535710594
0.052616599
0.46460377
0.92381014
1.30984019
2.02151392

edf

o.m
0.02
0.03
0.04
0.05
0.05
0.06
0.06
0.07
0.08
0.08
0.09
0.0
o
o1
o012
013
013
013
014

km

0.99000000
0.93000000
0.97000000
0.96000000
0.95000000
0.95000000
0.93989362
0.93939362
0.92967738
0.91846115
0.91%46115
0.90913012
0.89879910
0.58346807
0.58346807
0.87801551
0.86756254
0.86756294
0.86756294
0.85685229

expna
0.99004983
0.93009967
0.97014950
0.96019934
0.95024518
0.950245918
0.94019372
0.94019372
0.93002957
0.91938654H
0.9198654
0.90958769
0.89930993
0.883903226
0.88903226
0.87863434
0.86823642
0.86823642
0.86823642
0.85758335

Fy

0.9960130
0.9935108
0.9934397
0.9921639
0.9505454
0.9873634
0.9854925
0.9847253
0.9830502
0.9770991
0.9765666
0.9714036
0.9687724
0.9623472
0.9606911
0.9190250
0.915266%
0.9149281
0.9143762
0.9139772

trt

test

test
standard
standard
test
standard
test

test

test

test

test
standard
test
standard
test
standard
standard
test

test

test

ntrt

=0

17




c event: TRV KD =1,74L =0
e X: X = min(t, u)

e t: TRV R

e« u: ¥190 D KR5S
edf: ¥XER>REEEN

e km: —

» expna: —JU U TzNelson-Aalenif €= D IR E
Fy: EDO D RBESUE

JU U TzKaplan—-Meierit i E 2

e trt: SBEEET ("test”, “standard”)

o ntrt: J&

BT (“1” [test], 0" [standard])

KEEE
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LD+

€ Rstudio
File  Edit
[+ O

Code  View

e -

T

=/ — R Script

€3 Rstudio
Eile Edit Code View Plots Session Build Debug
Plots  Session Build Det O -0 - H B & A cotofiesundion
A Go to file/fun dat - @ Untitledt

@ RScript  Ctrl+Shift+N

Q
H Source on Save | 4

;R R Motebook

| Create a new R script i{ o

© R Markdown...
E Shiny Web App...

Text File
o C++ File
2] R Sweave
@ RHTML

'I;l' R Presentation

@ R Documentation

rall

wi"https://nshi. jp/t
L. frame(dat)
shi{surv(x, event) - 1

ixfit))

o

Profile Tools Help
= Addins -

19




T e R (1)

A<

« RENDSEIC, REDDITDF T2 -

A

« L\B UL\ STLEFEN "xxx(argments)”

- AR (5 120)

dat <- as.data.frame(dat)

e as.data.frameBA#(Cdat= IE5E

=L C

L ISR Z dat(C 151K

D %=

Il

1\
)
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el

« =4,

— SRR
— Tabd—

\

/

=0
\=
i

el

2 BINILTHhE

8
9 pl|

< plclust {stats} =~

& plnorm stats}

» plogis stats}

& plot {graphics}

& plot.default fgraphics}

+ plot.design fgraphics}

&+ plot. ecdf {stats}

o plot.function graphics}

— k&

E

H S

plclusti{tree, hang = 0.1, unit = FALSE, level = FALSE,

N

hmin = 0, square = TRUE, labels = MULL, plot. = TRUE,

axes = TRUE, frame.plot = FALSE, ann = TRUE, main
", sub = NULL, xlab = NULL, ylab = "Height™)

Press F1 for additional help

These functions are provided for compatibility with clder versions of B
only, and may be defunct as soon as the next release.

AR

CA7]
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dat <- as.data.frame(dat)

sfit <- survfit(Surv(x, event) ~ 1,
data = dat)

plot(sfit)

“S- Publish =

10

08

06

04

02

00

0.0 05 1.0 15 2.0
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¢ Y

[
L

s readrMMEXTLVIZRIEA R ICELEX
# Library(readr)
# dat <-

read_csv("https://nshi. jp/dat.csv”)
load(url("https://nshi.jp/dat.RData"))

REEBTCIIANZENWXZEIXABIET NG
??(IyTTZZ/:E%§3<ﬂﬁ;E§(/\

HLIBMIOX Y REUTIRDNTE T (£
TS NIELLY)

7 1]
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£ EMDT

R AT

) Rstudio

File

o -

EERRER N

Edit Code
Of | =2* -

Plots  Session

@] Untitled1*

H Source on Save

sTit <

dat <- as Cdat)
4 Save current
document (Cirl+S)

plot(sfit

Build  Debug

A Go to file/function

~ 3
& 5 -

event) -~ 1, data

Profile

Tools  Help
* Addins ~
dat)

J(FCSave

>/

€ save File - Untitled1 X

i e« sury » handson v O handsonDi&sE 2

EE - FLWTANA - Bz [ 7]
& Fovo-F ~ W =] EEN

B FA7hyT [] .Rhistory 2019/10/23 16:01 RHI

FFaAvk 02 codet.docx 2019/10/23 1516 Mici

OFv codel.r 2019/10/23 15:15 3

& E9F od R

B 7t 02 codez.docx 01910231558 Mic

D s-997 ) codenr 2019/10/23 16:13 R73
i o-fll =30 c B@ coded.docx 2019/10/23 1216 Mic o

>

~ TallS-DIEER Save el
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E DExport — #EH IR

« 5 FDPlots|H

|

Files Plots § Pac
A Zooml - Export = ¥

=t
=1

—
=

‘| Save as Image...
e the current plot

as an image file

Save as PDF...

| Copyto Clipboard... |
I

08

0.0
|

0.0 0.5 1.0
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£ He CI-TS -

e survdiffBa%K

survdiff(Surv(x, event) ~ trt, data = dat)

## Call:
## survdiff(formula = Surv(x, event) ~ trt, data = dat)
H#

#Hi N Observed Expected (O-E)~2/E (O-E)"2/V
## trt=standard 42 25 17.7 2.97 4.94
## trt=test 58 26 33.3 1.58 4.94
H#

## Chisg= 4.9 on 1 degrees of freedom, p= 0.03

26




» coxphBa#Y

coxfit <- coxph(Surv(x, event) ~ trt, data = dat)
coxfit

## Call:

## coxph(formula = Surv(x, event) ~ trt, data = dat)
H#

Hit coef exp(coef) se(coef) Z D
## trttest -0.6568 0.5185 0.3005 -2.185 0.0289
HH#

## Likelihood ratio test=4.8 on 1 df, p=0.0285

## n= 100, number of events= 51

exp(confint(coxfit))

HH# 2.5 % 97.5 %
## trttest 0.2877159 0.9345059

27




e rmst2 BE &

rfit <- rmst2(dat$x, dat$event, dat$ntrt)
rfit

H#

## The truncation time, tau, was not specified. Thus, the de
fault tau (the minimum of the largest observed time on each
of the two groups) 0.991 1is used.

HH#

## Restricted Mean Survival Time (RMST) by arm

st Est. se lower .95 upper .95

## RMST (arm=1) ©0.658 0.057 0.546 0.769

## RMST (arm=0) ©.537 0.061 0.418 0.655

28




e rmst2 BE &

## Restricted Mean Time Lost (RMTL) by arm

HH Est. se lower .95 upper .95

## RMTL (arm=1) ©.333 0.057 0.221 0.445

## RMTL (arm=0) 0.454 0.061 0.335 0.573

H#

H#

## Between-group contrast

HH Est. lower .95 upper .95 p
## RMST (arm=1)-(arm=0) 0.121 -0.042 0.284 0.146
## RMST (arm=1)/(arm=0) 1.225 0.927 1.620 0.153
## RMTL (arm=1)/(arm=0) 0.734 0.480 1.122 0.153
plot(rfit)
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Files Plots Packages Help Viewer = ]

] & Zoom | -ZEport- | O | § ‘5, Publish =
arm=1 arm=0
O =
o | © ]
L} L}
w | ©« ]
L} L}
< | < |
L} L}
o ™
L} L}
o =
L} L}
| | | | | | | | | | |
0.0 05 1.0 1.5 2.0 0.0 0.2 04 06 0.8 1.0

RMST: 0.66 RMST: 0.54 30
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* https.//nshi.jp/codesurv.r

# Lload Library & data

library(survival)

library(survRM2)

library(readr)

dat <- read_csv("https://nshi.jp/dat.csv")
dat <- as.data.frame(dat)

# KM plot
sfit <- survfit(Surv(x, event) ~ 1, data = dat)
plot(sfit)

# log-rank test
survdiff(Surv(x, event) ~ trt, data = dat)

# Cox regression
coxfit <- coxph(Surv(x, event) ~ trt, data = dat)

coxfit

exp(confint(coxfit))

# RMST

rfit <- rmst2(dat$x, dat$event, daténtrt)
rfit

plot(rfit)
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R Markdown
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 Markdownzd)E+ R

R Markdown
from (@) Studio

— R mE(F DL

Get Started Gallery Formats Articles Book & References o

Analyze. Share. Reproduce.

Your data tells a story. Tell it with R Markdown.
Turn your analyses into high quality documents,

reports, presentations and dashboards.

R Markdown documents are fully reproducible.
Use a productive notebook interface [ to
weave together narrative text and code to
produce elegantly formatted output. Use
multiple languages [f including R, Python, and
SQL.

806 - ~/presentations jnotebooks-with-r-markdown - m
CARIR= & = EY i F v L Adding -
©' image-graphics.imd » = I
a A prevew - @ - ‘a SRan e G a
i a
17- &% Using Terrain Colors
18 val

19° “qr} z "
28 imoge(x, y, woleono, col-ternain.colors(108),anes-FALSE)

21 contour(, y, volcano, levels-seq(99, 208, by-5), add-TRLE, col-"brown"}

22 oxis(l, at-x.ot)

23 oxis(2, at=y.ot)

24 box()

25 title(main-"Mounga Whau Volcano”, sub - "col-terrain. colors(100)", font.main-4)

%

Maunga Whau Velcano

J 400 500 600
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- X E (BN EZMZIEE
Y—DT7 v IEEEDN—&E

# R Markdown

### (HAAB
> TFEIRT 7TV EBEEEIMT T DNE(ICEIE,

- Nelson--Aalen¥E £ (T $¥hat{¥Lambda}(t)$ T,
- U XDEEDY 1 X (3 $¥bar{Y}t)$TT,

- Kaplan--MeierffE £ (I $¥hat{S}t)$ T,
- BlJ%&Product Limit Estimator

)
a<-1
b<-2
a+b

L CEeh g 3

R Markdown

{2 FR 4

TH A D7 ) E SRR T ED
SCECETR,

. Nelson—AaIen?ﬁEE[E&ﬁ[t}f"a“o

o ADESOYIARY ()T,
« Kaplan-Meiertlf EBE5(t) T7.

= RIEProduct Limit Estimator

a <- 1

b < 2
a+ b

## [11 3
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« £ _EDFile — New File = R Markdown...

pu—
= 4= =
* Document — B AE
—_— —
L) Rstudio Mew R Markdown

Edit Code View Plots Session Build Debug Profile Tools Help
New File ’ | R Script Ctrl+Shift+N Document Title: | Untitled |
New Project...

. R Motebook 1;[ Presentation Author: | User Namel E

Open File... Ctrl+0
Re: ith Encodin LR Markdown.. -

SpPEN Wi .

pen it = 9 Shiny Web Appo. k' Shiny Default Output Format:
Recent Files L4
Onen Profect Text File From Template (® HTML

EN Froject..

ped J . . C++ File Recommended format for authoring (you can switch to PDF
Open Project in New Session... or Word output anytime).
Recent Projects 4 R Sweave
Import Dataset 4 RHTML ] O PDF

R Presentation PDF cutput requires TeX (MiKTeX on Windows, MacTeX
Save Ciles R Documentation 2013+ on 05 X, TeX Live 2013+ on Linux).
Save As... . i
Save with Encoding... | () Word
S Previewing Word documents requires an installation of M5
Word (or Libre/Open Office on Linu).
z m— r \‘ :E 1’Ej e
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Il
N
N
A
=
(Rt
HF

« Knit — Save Filetg(C XX

& Untitled1 =
; H Y A & knit - - 1 Insert - #Run~ | & - | =
1- —- ~
2 title: "untitled”
3 author: "User Name"
4 date: "2019F 108 248"
5 output: html_document
E _—
7|
B~ "' '{r setup, include=FALSE} b
9 knitr::opts_chunkiset(echo = TRUE)
10
11

12 -~ ## R Markdown

13

14 This is an R Markdown document. Markdown is a simple formatting syntax for authoring HTML, PDF, and MS wWord documents.
For more details on using R Markdown see <http://rmarkdown.rstudio.coms.

15
16 when you click the **kKnit** button a document will be generated that includes both content as well as the output of any
embedded R code chunks within the document. Yyou can embed an R code chunk Tike this:

17

18- " "{r cars} =
19 summary(cars)

>0

21

22 - ## Including Plots

23

24  vou can also embed plots, for example:

25

26~ "' '{r pressure, echo=FALSE} = )
27 plot{pressure)

o8 o

29

30 Note that the "echo = FALSE™ parameter was added to the code chunk to prevent printing of the R code that generated the

nlnt
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rmd0.html

Open in Browser

R Markdown

This is an R Markdown document. Markdown is a simple formatting syntax for authoring HTML, PDF, and MS Word documents. For more details

on using R Markdown see hitp://rmarkdown_rstudio.com.

When you click the Knit button a document will be generated that includes both content as well as the output of any embedded R code chunks
within the document. You can embed an R code chunk like this:

sSummary (cars)

#+
##
##*
L2
¥
L2
##

Min. :
1st Qu.:
Median
Mean

3rd Qu.:
Max.

speed

1z,
15,
:15.
19,
125,

[ T s Y S s o T

dist
Min. 2

1st Qu.: 2Ze.
Median : 36.
.98

Mean 42

3rd Qu.: 56.
Max. 1120,

Including Plots

You can also embed plots, for example:

pressure

.00

0o
Qo

Qo
Qo

600 800
| 1

400
1

“5- Publish =




# B U (X)

## B U ()

### B U ()Y
B UII6EEE T,

rmd2.html . | Open in Browser

RHUL(X)

RHEL(H)
RHELEN)

Rt LiGeEEET.
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### BT\

W I T

Nelson--AalenifEE : $¥hat{¥Lambdal(t)$

$$

¥hat{¥Lambda}(t)=¥sum_{j ¥mid X_j ¥leq t,

¥delta_j="1}¥frac{D_j}{¥bar{Y}(X_))}.

$$
I

Nelson—Aalenff E R : fu[t}

40
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### 1) X ~ 2R
1. item 1
1. 1tem 1 2 item 2
2. 1tem 2 » item 3
- Item 3 " ItIELm-a_isem 3-1-1
- Item 3-1

- item 3-1-1




A E T

##4# ROD J— REDR

)
a<-1
b <-2
a+b

a <— 1
b «- 2

a + b

L2

[11]

T (AT

ROI— kagsik

3

I

R

25)
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o« RN FFN(D D FULILE)
« N[footnote]

#H)DD

[R Markdown](https://rmarkdown.rstudio.com/)
Afootnote]

IV,

R Markdown !

1. footnote<
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https://rmarkdown.rstudio.com/

o, PR, BRI |---

## T—J )

id | event | $T$ |
=== :[----

1 1 L

3] 1 3

w s M

A4




e BT

BUEX, XKZF, T« ENSTHRFE XHDOI—
~, KR

## 2B

TR, PRI, RE~RE~, REAREA, XD I — R

IKHR

dt

-T:.-"‘Eﬁﬂi

el o I SR s S T
i
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##4# 5|

> "An approximate answer to the right problem is worth a

good deal more than an exact answer to an approximate
problem."

>
> --- John Tukey

5|

“An approximate answer to the right problem is worth a

good deal more than an exact answer to an approximate
problem.”

— John Tukey
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* https:

codesurv.himl

/nshijp/codesurv.Rm

Open in Browser Find

Survivial Analysis Using R

2019-10-24
Nyr—Jer—3n00—F

library (survival)

library (survRM2)

library (readr)

dat <- read csv{"https://nshi.jp/dat.csv")

##% Parsed with column specification:
$#% cols|(

## event = col_ double (),
## x = col_double(),

## t = col_double(),

## u = col_double(),

##+ edf = col_double(),

## km = col_double(),

## expna = col_double(),
## Fy = col_double(),

## trt = col_ character(),
## ntrt = col_double ()

dat <- as.data.frame (dat)

Kaplan-Meier7 0Oy D& E

gfit <- survfit (Surv(x, event) ~ 1, data = dat)
plot (sfit)

“%- Publish ~
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WENXZFZ BT

title: "Survivial Analysis Using R"
date: "'r Sys.Date() "
output:
pdf_document:
latex_engine: xelatex
CJKmainfont: MS Gothic

Survivial Analysis Using R

2019-10-24
Ryr—SEF—80a—Fk

library(survival)
library (survRM2)
library(readr)

« HARZEPDF O 7 1 ILIE T # > REE LK
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* https.//bookdown.org/yihui/rmarkdown/

R Markdown: The Definitive Guide

R Markdown
e Definitive Guide
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e LaTeX& OFBMIENE < (BUT\, BibTeXZF),

=AN

YRk E BVERA]

2.1. Random-effects model

Let us consider the case of combining information from a series of K comparative studies by the random-
effects model (Cochran 1937; DerSimonian and Laird 1986). The random-effects model can be defined as
follows:

Yi = Op+e,
O = ptu,

where Yk is a random variable of an effect size estimate from the kth study, 8 is the true treatment effect
in the kth study, eg is a random error within a study, g is an unknown parameter of the overall mean
effect, ug is a random variable reflecting study-specific deviation from the overall mean effect. and e and
up, are assumed to be mutually independent and normally distributed, which means that ex ~ N{O,aﬁ),
ug ~ N(0,72), 0}: = 0,72 > 0. The parameters of the within-study variances, ag, are known and
replaced by their efficient estimates (Biggerstaff and Jackson 2008). The parameter of the heterogeneity
variance is an unknown parameter that should be estimated.

The overall mean effect, u, can be estimated as i = (ELI tﬁkYk)/(Zle i), where

g = (o + 7")‘1, and 7 is an estimator of the heterogeneity variance that has been proposed by a
number of researchers [Sidik and Jonkman (2007); Veroniki et al. (2016); Petropoulou and Mavridis (2017);
Langan et al. (2018); see also Appendix A.1.]. Similarly. many methods to estimate a confidence interval of
the overall mean effect, i, have also been proposed [Brockwd
Marin-Martinez (2008); Veroniki et al. (2018); see also Append

22 Higis Thompson-siegaterpredicioniy w2 —\b{ﬁ_['t“:E, (G,

Higgins, Thompson, and Spiegelhalter (2009) proposed a simy

expressed as
8- o/ + Varla, i+

where Var[fi] = 1/(2{21 W) is an approximate variance estimator of 4, £y 5 1

percentile of the ¢ distribution with K — 2 degrees of freedom, ff)L is the DerSimonian-Laird estimator of
the heterogeneity variance (DerSimonian and Laird 1986) that is defined as

73y = max(0, (@ - (K ~ D}/{5, + 5,/5,)@ = X (¥ - V.S, = T o, 51
v = (of) Land¥ = {Zfﬂ kak)j(Eiil w}). This prediction interval is essentially based on the
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- TT—A8Y T B, B, XF, ...
c T—HEE ARNU KJLBY 1THIRY

RPLTOTS=ZVIMNTES

— A CEEIXIRAFL

» %74 Contributed Package
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F—S 8 srBA
SmIE(E TRUE or FALSE
B o -2,-1,0,1,2, ...
EH 1.234567809...
| 1+1i
prasll “text”
5DDNT—HENRERINTULD

» FICITS[FERTIND
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* 1s.logical()

* 1s.Integer()

* Is.numeric|()
* 1s.complex()
* s.character()
* mode()

int <- 1L
txt <- “text”

is.

HH
is
HH
is

HH

is.

HH

integer(int)
[1] TRUE

.integer(txt)

[1] FALSE

.character(int)

[1] FALSE
character(txt)
[1] TRUE

mode (txt)

H#

[1] "character"
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» as.logical()

* as.integer()

* as.numeric()
* as.complex()
* as.character()

1lgc
int
num
cmp
txt
as.

HH#
as.
HH
as.

HH
NA

HH
ds
H

<- TRUE

<- 1L

<- 1.5

<- 1+21

<- "string"
integer(lgc)
[1] 1
integer(num)
[1] 1
numeric(txt)
Warning: 5&H|IZ2HIZ LV
DAERSIVE LTz
[1] NA

.complex(num)

[1] 1.5+0i 57
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_.1:7"'

lgc <- TRUE
num <- 1.5
txt <- "text”
lgc + num

## [1] 2.5

mode(lgc + num)

## [1] "numeric”
paste@(lgc, num, txt)

## [1] "TRUE1.S5text"
mode(paste(lgc, num, txt))
## [1] "character”

num + txt

Error in num + txt : non-numer
1C argument to binary operator
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scalar A= —

vector NDT IV

matrix 1751

data frame 1T DL, _ﬁU CE (C?‘—’S’EE?’?‘{ED

TRV, SAST—31tv k&ERU

array BcAll

it EEOBEEOATI 10 = AFIN

= Ccay

factor A8 B+ 31—+ 0

ordered.factor |

BT E DA FE




s MO THIEDRCEMNTES

c BIg D5 —SHBIDESI(TEE

c(l, 2, 3.4, -5.6) # numeric
## [1] 1.0 2.0 3.4 -5.6

iihl| A

c("one", "two", "three") # character

## [1] "one" "two" "three"

c(TRUE, FALSE, TRUE, FALSE) #logical

## [1] TRUE FALSE TRUE FALSE

c(1L, "true") # character!!!

## [1] II1II Iltr‘uell
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. /\‘9 ~ VB % B | U DRB8#Imatrix()|(C,
TENEH B xIEET D

WT%&?J%’ED(T%«.K?’J"C“%%
(HelptEEZR | ?matrix)

matrix(c(1, 2, 3.4, -5.6), nrow = 2, ncol = 2)

#i#t [,1] [,2]
## [1,] 1 3.4
## [2,] 2 -5.6

matrix(c(1, 2, "three", "four"), nrow = 2, ncol = 2)

#i#t [,1] [,2]
## [1,] "1" "three"
## [2,] "2" "four" 62




MEEECTE D

e matrix® EEW, FCEED T —FHY

« FIEHEI D TULVE LV &L

data.frame(
x = c(1, 2, 3),

y — c(llonell, lltwoll, "thr‘ee")’
z = ¢(TRUE, TRUE, TRUE)

)

Hit X y Z

## 1 1 one TRUE
#H#t 2 2 two TRUE
## 3 3 three TRUE
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NATA. TS a(/)A /

e data.frame$namelc KD 77D -

df <- data.frame(id = 1:4, z = Q)
df$id

## [1]1 12 3 4
df$z
## [1] 0 0 0 ©

R
PN
=l

64




EEE N |
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—~ ()

s vectorBYIL E DT —4 ve < <l 2, 3, 4)

mt <- matrix(vc, ncol = 2)

?(;E%@—EB/@:* df <- data.frame(mt)

df

|— t\\%% # X1 X2
- AEEDERNE(T 2 2 a
A CIBRE vel3]

. ## [1] 3
e matrixi2data.frame T (2, 1

(X[1T, S TIEEL T =wm:2
HEOCTES afl2, 1]

## [1] 2

65




EEE N |
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-~ ()

.j; L_Io)%"' EE'E' ‘{E_I' VC <- c(1,.2, 3, 4)

mt <- matrix(vc, ncol = 2)

a',:)t“ab\bbaz _C“G) df <- data.frame(mt)

vc[3:4]

E?&ﬁu ## [1] 3 4
NAFREETBHE il
%®%$&@<Ct i 1

%JHE ## [1] 3 4
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(AT

AN
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I hZEiS

« B¥rbind () (31T
cA T

AN
—

e vector, matrix,
data.frameMiS

_ c_ ((_15\7

I hZiS

5 [A]

&l

N
[

vc <- ¢(1, 2, 3, 4)

mt <- matrix(vc, ncol = 2)
cbind(vc, vc, vc)

H# VC VC VC
## [1,] 1 1 1
## [2,] 2 2 2
## [3,] 3 3 3
## [4,] 4 4 4
rbind(mt, mt)

#i#t [,1] [,2]
## [1,] 1 3
# [2, 2 4
#it [3, 1 3
#H# [4, 2 4
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[} |
-

» length: X

- dlm /ATD &
estriiBEF T VD
e class: — S

DEFEZ RN

» names: &H1(5%
I E)RT

vc <- ¢c(1, 2, 3, 4)

mt <- matrix(vc, ncol = 2)
df <- data.frame(mt)
length(vc)

## [1] 4
dim(df)
## [1] 2 2
str(df)

## 'data.frame’:
es:

#t $ X1:
Ht $ X2:

class(df)
## [1]
names (df)

# [1] "X1" "X2"

2 obs. of 2 variabl

12
34

num
num

"data.frame"




« RFTLU L DEZF

*(

/) C

= D{EDTLL)

ar <- array(1:6, c(2, 2, 2))

i [,1] [,2]
1
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list(
a =c(1, 2),

X B

a4 Egé e e et -
FTI 15 K~ -

F BTG e

%@%5 we

## [1,] 1 3

o listOAA(ClistZxr #1217 2 a4

Hit

AMScc® s,
=3 ## [1] 1

#H#

 (FEFMTEAD &°F

## 1 1




J

e list$nameZF /(&
list[["name”]](C &
N7 01X

« VO H U TclistAdD
AT DR

BER(CT7IOTEXT

SiGald(T Tl

F CEoil

1st <- list(
a = c(1, 2),
b = matrix(1:4, ncol = 2),

c = list(d = 1, e = data.frame

§f = 1))
1st$a

## [1] 1 2
1st[["a"]]

## [1] 1 2
1st$cPe[1,1]

## [1] 1
class(1lst$cse)

## [1] "data.frame"
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» ZERE (ordered(dIEF) T —Y DERH

« —EBDBEEE (Hll X (Fsummary()) Tfactor
RERADEFNERINTULS

blood <- c(
rep("A", 3), rep("B", 4),
rep("AB", 5), rep("0", 6)
)
blood <- factor(blood)
summary(blood)

## A AB B O
## 3 5 4 6

* repldIERE LT BIHDED &R L
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’mean

Files Plots  Packages Help  Viewer

,—l—/'ﬁ

R: Arithmetic Mean ~ Find in Topic

=0

]
mean {base} R Documentation

Arithmetic Mean

Description

Generic function for the (timmed) arithmetic mean.
Usage

mean(x, ...)

## Default 53 method:
mean (x, trim = 0, na.rm = FALSE, ...)

Arguments

b3 An R object. Currently there are methods for numeric/logical vectors and date, date-time and time interval objects. Complex vectors
are allowed for txim = 0, only.

trim  the fraction (0 to 0.5) of observations to be timmed from each end of x before the mean is computed. Values of trim outside that
range are taken as the nearest endpoint.

na.rm a logical value indicating whether M& values should be stripped before the computation proceeds.

further arguments passed to or from other methods.
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» 11— (C K BContributed Package T3 E
HANTWVZEETE..

library(survival)

Surv

## function (time, time2, event, type = c("right", "left",
"interval",

HH# "counting", "interval2", "mstate"), origin = 0)
## {

i if (missing(time))

i stop("Must have a time argument")

75




A—YHNRS Y7+ P THERN, EERU T
/AW T —73J) ! Contributed Packages

M HRREFICFE - BT FEEIMER D
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* 151401&... : CRAN Task Views

Contributed Packages
Available Packages
Current

ly, the CRAN package repository features 15140 available

r="'t>
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« CRAN Task Vlews
BT D/\vT—

CRAN Task Yiew:

Meta-Analysis

Maintainer: Michael Dewey

Contact: lists at dewey.myzen.co.uk
Version: 2019-09-17
URL: https://CRAN.R-project.org/view=MetaAnalysis

This task view covers packages which include facilities for meta-
analysis of summary statistics from primary studies. The task view
does not consider the meta-analysis of individual participant data (IPD)
which can be handled by any of the standard linear modelling functions
but does include some packages which offer special facilities for IPD.

The standard meta-analysis model is a form of weighted least squares
and so any of the wide range of R packages providing weighted least
squares would in principle be able to fit the model. The advantage of
using a specialised package is that (a) it takes care of the small tweaks
necessary (b) it provides a range of ancillary functions for displaying
and investigating the model. Where the model is referred to below it is
this model which is meant.

Where summary statistics are not available a meta-analysis of
significance levels is possible. This is not completely unconnected with
the problem of adjustment for multiple comparisons but the packages
below which offer this, chiefly in the context of genetic data, also offer
additional functionality.

==
AT

tlﬂ'.

pimeta:

DLEWYVD Es
V)X~ (BER(ICEH)

Prediction Intervals for Random-Effects Meta-Analysis

An implementation of prediction intervals for random-effects meta-analysis: Higgins et al.
(2009) <doi:10.1111/j.1467-985X.2008.00552.x>, Partlett and Riley (2017)

<doi:10.1002/sim.7140>, and Nagashima et al. (2019)

<doi:10.1177/0062280218773520>, <arXiv:1804.01054>.

Version:
Depends:
Imports:
LinkingTo:
Suggests:
Published:
Author:

Maintainer:
License:

NeedsCompilation:
Citation:

1.1.3

R (= 3.2.0)

stats, Rcpp (2 1.0.2), ggplot2 (= 3.2.1), scales (= 1.0.0), utils
Rcpp, ReppEigen

knitr, rmarkdown

2019-09-17

Kengo Nagashima
Furukawa [aut]

[aut, cre], Hisashi Noma [aut], Toshi A.

Kengo Nagashima <nshi1201 at gmail.com:>

GPL-3

yes

pimeta citation info
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set.
dfl
df2
df3

dfl
HH#
HH# 1
HH 2
H# 3
#H# 4

seed(1234)

<- data.frame(id
<- data.frame(id
<- data.frame(id

id t
2.501758605
0.246758883
0.006581957
1.

1
2
3
4 742746090

df2
HH
HH

=+
=+
oVt h WN PR

1:4, t
5:10, t
1:19, a

id

O 00 NN O WU

=
V)

OO OO0

rexp(4))

rexp(6))
= runif(10))

t

.38718258
.08994967
.82408151
.20261790
.83804032
. 76043030

df3

it
H#
H#
H#
it
H#
H#
H#
H#
H
H

=
Q.

OLoOoONOOUVIT P WDNR
OoOoONOOUVI P WDNBR
O OO OO

=
AV
=
AV

a

.18672279
.23222591
.31661245
.30269337
.15904600
.03999592
.21879954
.81059855
.52569755
.91465817
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 B8¥rbind()

df12 <- rbind(dfl, df2)

dfl12

H#
H#t
H#t
H#t
H#t
HH
H#t
H#t
H#t
H#
H#t

H.
Q

OLooNOUVITD WNER
Lo NOUVITD WN R
OO OO OOTPFrLroOoOON

=
AV
=
S

t

.501758605
.246758883
.006581957
. 742746090
.387182584
.089949671
.824081515
.202617901
.838040319
. 760430301
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set.seed(1234)

dfl <- data.frame(id = 1:
df2 <- data.frame(id = 5:
Error 1in rbind(deparse.

FEA

4, t = rexp(4), c = rexp(4))
10, t = rexp(6))
level, ...) : BIEOADOEMN—BL

set.seed(1234)

dfl <- data.frame(id = 1:4, t = rexp(4))

df2 <- data.frame(id = 5:10, b = rexp(6))

Error in match.names(clabs, names(xi)) : ZBIMLIBINZH]
E—RAULUEEA
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» B9 merge()

merge(df12, df3, by = "id")

H
H
H
H
H
H
H
Hit
Hit
Hit
Hit

H.
Q

Lo NOUVITD WN PR
OVooNOUVLITD WN R
OO OO OOTFrLrOoOoOOoON

=
o)
=
Q)

t

.501758605
.246758883
.006581957
. 742746090
.387182584
.089949671
.824081515
.202617901
.838040319
.760430301

OO OO

d

.18672279
.23222591
.31661245
.30269337
.15904600
.03999592
.21879954
.81059855
.52569755
.91465817
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set.seed(1234)

dfl <- data.frame(id = 1:4, t = rexp(4))
df2 <- data.frame(id = 5:10, t = rexp(6))
df3 <- data.frame(id = 1:10, a = runif(10))
dfl12 <- rbind(dfl, df2)

merge(df12[1:5,], df3, by = "id")

##  id t a
## 1 1 2.501758605 0.1867228
H# 2 2 0.246758883 0.2322259
## 3 3 0.006581957 0.3166125
## 4 4 1.742746090 0.3026934
## 5 5 0.387182584 0.1590460

Xl




» EflE

HTDIBE : all = TRUEA < =

merge(df12[1:5,], df3, by = "id", all = TRUE)

HH
HH#
HH#
HH#
HH
HH#
HH#
HH#
HH#
HH
Hit

id
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10

t
2.501758605
0.246758883
0.006581957
1.742746090
0.387182584

NA
NA
NA
NA
NA

OO OO OTOOOOOC

d

.18672279
.23222591
.31661245
.30269337
.15904600
.03999592
.21879954
.81059855
.52569755
.91465817

\{
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s LR Z$TERL T <- THA

df12 <- rbind(dfl, df2)

df123 <- merge(dfl2, df3, by = "id", all =
df123%c <- df123$t*dfl123¢%a

df123

#H id t
## 1 1 2.501758605 0
HH# 2 2 0.246758883 0
## 3 3 0.006581957 0
## 4 4 1.742746090 0O
## 5 5 0.387182584 0
## 6 6 0.089949671 ©
## 7 /7 0.824081515 ©
## 8 8 0.202617901 ©
## 9 9 0.838040319 ©
## 10 10 0.760430301 ©

d

.18672279
.23222591
.31661245
.30269337
.15904600
.03999592
.21879954
.81059855
.52569755
.91465817

OO OO OOOOOOC

C

.467135346
.057303806
.002083929
.527517688
.061579842
.003597620
.180308657
.164241777
.440555740
.695533784

TRUE)
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survfit(Surv(dat$x, dat$event) ~ dat$trt)

## Call: survfit(formula = Surv(dat$x, dat$event) ~ dat$trt)
Hit

H#it n events median 0.95LCL ©.95UCL
## dat$trt=standard 42 25 ©0.519 0.215 NA
## dat$trt=test 58 26 1.230 0.435 NA
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survfit(Surv(x, event) ~ trt, data = dat)

## Call: survfit(formula = Surv(x, event) ~ trt, data = dat)
H#

H#it n events median ©0.95LCL ©.95UCL
## trt=standard 42 25 0.519 9.215 NA
## trt=test 58 26 1.230 0.435 NA

 formulalIEEET)UTNDEEN (C EEFE

- factorZ iR, KX H1ER, ZEZ8, KLt X
751, ER, ’TRE'T?)J% FIJtw 5
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R: Compute a Survival Curve for Censored Data -

=I

sunit formula {survival} R Documentation

Compute a Survival Curve for Censored Data

Description

Computes an estimate of a survival curve for censored data using the Aalen-Johansen estimator. For ordinary (single event) survival this reduces
to the Kaplan-Meier estimate.

Usage

#% 53 method for class 'formula'

survfit (formula, data, weights, subset, na.action,
stype=1, ctype=l, id, cluster, istate, timefix=TRUE,
etype, error, ]

Arguments

formula a formula object, which must have a Suxv object as the response on the left of the ~ operator and, if desired, terms separated

by + operators on the right. One of the terms may be a strata object. For a single survival curve the right hand side should be
~ 1.

data a data frame in which to interpret the variables named in the formula, subset and weights arguments.

m—
el

=
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rfit <- rmst2(dat$x, dat$event, dat$ntrt)
rfit

HH

## The truncation time, tau, was not specified. Thus, the de
fault tau (the minimum of the largest observed time on each
of the two groups) 0.991 1is used.

HH

## Restricted Mean Survival Time (RMST) by arm

HH# Est. se lower .95 upper .95

## RMST (arm=1) 0.658 0.057 0.546 0.769

## RMST (arm=0) 0.537 0.061 0.418 0.655
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R: Comparing restricted mean survival time - Find in Topic

rmst2 {sunvRM2}

R Documentation

Comparing restricted mean survival time

Description

Performs two-sample comparisons using the restricted mean survival time (RMST) as a summary measure of the survival time distribution.
Three kinds of between-group contrast metrics (i.e., the difference in RMST, the ratio of RMST and the ratio of the restricted mean time lost
(RMTL)) are computed. It perfforms ANCOVA-type adjusted analyses when covariates are passed to it as an argument.

Usage
rm=st2 (time,
Arguments
time

status

arm

covariates

status, arm, tau = NULL, cowariates = NULL, alpha = 0.05)

The follow-up time for right censored data.
The status indicator, 1=event, and 0=right censored.

The group indicator for comparison. The elements of this vector take either 1 or 0. Normally, 0=control group, 1=active
treatment group.

A scaler value to specify the truncation time point for the RMST calculation. taw needs to be smaller than the minimum of the

largest observed time in each of the two groups. When tau = WULL, the default value (i.e.. the minimum of the largest
observed time in each of the two groups) is used.

This specifies covariates to be used for the adjusted analyses. When MULL, unadjusted analyses are performed. When non
NULL, the ANCOVA-type adjusted analyses are performed using those variables passed as covariates. This can be one
variable (vector) or more than one variables (matrix).

(B
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- 9% class()

library(survival)

data(leukemia)

sv <- Surv(leukemia$time, leukemia$status)
class(leukemia)

## [1] "data.frame"
class(sv)

## [1] "Surv"
print(leukemia)

print.data.frame(leukemia)

H## time status X
#it 1 9 1 Maintained
## 2 13 1 Maintained
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print(sv)

#[1] 9 13 13+ 18 23 28+ 31 34 45+ 48 161+

5 8
## [15] 8 12 16+ 23 27 30 33 43 45

getAnywhere(print.Surv)

## A single object matching 'print.Surv' was found

## It was found in the following places

##  registered S3 method for print from namespace survival
HH namespace:survival

## with value

H#

## function (x, quote = FALSE, ...)

## {

it invisible(print(as.character.Surv(x), quote = quote,
## }

## <bytecode: 0x000000001ed52510>
## <environment: namespace:survival>

-))

5
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