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บทนํา 

 R เปนซอฟตแวรที่อนุญาตใหใชไดโดยไมตองเสียคาใชจายใดๆ ภายใตลิขสิทธิ์แบบ GNU 
general public license (GPL) ของมูลนิธิ Free Software Foundation ในรูปรหัส source code ซ่ึง
สามารถคอมไพลและทํางานไดบนระบบปฏิบัติการยูนิกซตระกูลตางๆ  วินโดวสและแมคอินทอช 
 สภาพแวดลอม R เปนซอฟตแวรที่รวมเอาคุณสมบัติดานการจดัการขอมูล การคํานวณ 
และการแสดงทางกราฟกไวดวยกันอยางด ี โดยมีความสามารถในการจัดเก็บและจัดการขอมลู 
สามารถคํานวณขอมลูชนิด array และโดยเฉพาะ matrix ได มีเครื่องมือคือคําสั่งที่มีประสิทธิภาพสูง
ในการวิเคราะหขอมูล มีความสามารถในการแสดงการวิเคราะหขอมูลในทางกราฟกทั้งบนหนาจอ
และทางการพมิพ และยังเปนภาษาคอมพวิเตอรที่ใชงานงายและสามารถจัดการเงื่อนไข การทํางาน
วนซ้ํา และอืน่ๆ อยางครบถวน ดังนัน้คําวา ‘สภาพแวดลอม’ ในที่นี้จงึหมายถึงระบบที่มกีาร
วางแผนและประสานสัมพันธกันอยางดีตั้งแตขั้นการออกแบบไปจนถงึการทํางานและการแสดงผล 
ซ่ึงตางจากโปรแกรมวิเคราะหขอมูลอ่ืนบางโปรแกรมที่นําชิ้นสวนตางๆ ที่มีที่มาหรือออกแบบมา
ตางกันมารวมกันเพื่อใหทํางานรวมกนั การที่ R ถูกออกแบบใหเปนระบบที่ทํางานไดตั้งแตการ
จัดการขอมูล การวิเคราะห ไปจนถึงการแสดงผลกราฟกโดยตวัเอง จึงทําใหการเขียนชดุคําสั่ง
เปนไปอยางตอเนื่องตั้งแตตนจนจบถึงการแสดงผล โดยไมตองแบงการทํางานเปนสวนๆ ดวย
ซอฟตแวรหลายตัว ซ่ึงจะทําใหการทํางานยุงยากและซับซอนขึ้น  
 ในป พศ. 2546 หนวยระบาดวิทยา คณะแพทยศาสตร มหาวิทยาลัยสงขลานครินทร ไดรับ
ทุนจากสํานักงานกองทุนสนบัสนุนการวิจัย (สกว.) ผานทางมูลนิธิสาธารณสุขแหงชาติ (มสช.) ให
พัฒนาโปรแกรม R เพื่อสงเสริมใหมีการใชงานโปรแกรมนี้เพื่อการวิเคราะหขอมูลทางสถิติ ในหมู
นักวิชาการ นักวจิัย รวมถึงคนทั่วไปในประเทศไทย หนังสือเลมนี้เปนสวนหนึ่งในโครงการ
ดังกลาว และนอกจากนี้ยังไดจัดทําเว็บไซตอยูที่ http://medipe.psu.ac.th/R/ ซ่ึงเปนเว็บไซตสําหรับ
การใหคําปรึกษาปญหาในการใชโปรแกรม R และสําหรับการเรียนการสอนโปรแกรม R ทางไกล
ใหแกคนไทย ซ่ึงเหมาะสําหรับผูใชขั้นเริ่มตนและผูใชใหมทัว่ไป และยังไดจัดทําเว็บไซต 
http://rforthai.blogspot.com เพื่อเผยแพรความรูในขั้นการเขียนฟงกชันและการทําแพคเกจใน
สภาพแวดลอม R ซ่ึงเหมาะสําหรับผูใชขั้นกาวหนาและขั้นสูง 
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Download and Install R 
Precompiled binary distributions of the base system and contributed packages, Windows and Mac users 
most likely want one of these versions of R:  

� Linux 
� MacOS X  
� Windows (95 and later) 

Source Code for all Platforms 
Windows and Mac users most likely want the precompiled binaries listed in the upper box, not the source 
code. The sources have to be compiled before you can use them. If you do not know what this means, you 
probably do not want to do it!  

� The latest release (2006-10-03): R-2.4.0.tar.gz (read what's new in the latest version). 
� Daily snapshots of current patched and development versions are available here. Please read 

about new features and bug fixes before filing corresponding feature requests or bug reports. 
� Source code of older versions of R is available here. 
� Contributed extension packages  
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R_HOME_DIR=/usr/lib/R 
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R_HOME_DIR=/usr/lib/R.x.x.x 
 

�����%���("
��
��%�� �� �����'��� �R����
��%����(
����$�������� �� 
��������("
�����
�� ��"��(

	�%��
���%��/�����&���+�������������
��%������)
�� �!�"+������	
����$�#��&�)*&�

� ����
$�����������"��
�� �2�$�#��������������%�#
�!2���
���
��%�)��+��������'��� ��("
$���'#��
��%�!��
)��+�����������$�������
����

�2�'���P�#�	���+&#�� �������
��%�)��+��������'����������#��O�� N;@SJGB� �'������ D;]CNB�
�&�
��!�"$
#�&���+&#�	#���#��+��-#������("
�!�"$�����N;@SJGBC�
�����!2�������%�$��$
#�!�"!2�������%�R��("
!�"
����������-��
���+*,�����Q�$
#�
�� )
�����2����� )���#���+&���&�"���("
�'�(
��&�"��	#
����
0����+*,�
��!�"�&���+&#�	#���#���/�	�%��
����&2�
����

P�#��#!�"�#
����!2�������%� ���������������
��������
��%�� [X.WkWt� +���2����'&������@?iB�
���R���'#�	#�$���&�"���("
)*&�

� �[����U]DCUGJA���/��[X.WlWt�+&#��#��)*&�

� �[X.WkWt����<;@B�
$�$�#!�"�U]DCUGJA�+&#���&�"���("
)*&�

� ��/��[�b�(
&��X.WkWt�

�����[X.WkWt���"��
�c���("
������[�
��'�#������IBC@J=?G�'&�������%��������	#�$���������!�"��/�	
������.WkWt��+&#��2����+*,��[�D<BGG�
DNCJSI����U]DCUAJ=��'#��/��("
�[X.WlWt� +&#��	#�$���&�"���[��v~x�}r[��'#��%$�!�"�]DCUGJAU[X.WlWt�
+&������
��'#
�������+��
("�Q�$
#+���[�̀�h[x�}r[d�[�r6>H7}x�}r[d�+&��[�}v>�}r[�
�����!�
�#�Q�	
�+*,��$
#��%$�!�")*&�

� !�"
������[X.WlWt� �������� ��("
���� �[X.WlWt�!�"'�#������
IBC@J=?G��R���������#��������.WlWt�����#���$
#����'R������O����������%��!2��'#�����
��%��&#���&9����
�����
��%��������E�����������)
�� +&�+��
��!
��v̀w����������"��
��
�



�

�

pp�

!��$�� ��� 
���R  

��("
����P�#��#�����'M���#�����E�����������)
�� �'����(
�&����%�9���#���
�������0�����
�����E�����������)
�� ��/�'&��� +��'���������
!�"������+����������������E��������!�"
�������+&#���R��$
#�&���-9�'�(
+�
�������!2����'�(
P&���!2�����������E��������
("�
#���

�������E�����������)
�� ��%�������-�������#���$
#����)
���������� B̂DiI;S� D<;CIN]I�
��"��
��'�(
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R version 2.4.0 (2006-10-03) 
Copyright (C)�2006 The R Foundation for Statistical Computing 
ISBN �-������-��-� 
 
R is free software and comes with ABSOLUTELY NO WARRANTY. 
You are welcome to redistribute it under certain conditions. 
Type 'license()' or 'licence()' for distribution details. 
 
R is a collaborative project with many contributors. 
Type 'contributors()' for more information and 
'citation()' on how to cite R or R packages in publications. 
 
Type 'demo()' for some demos, 'help()' for on-line help, or 
'help.start()' for an HTML browser interface to help. 
Type 'q()' to quit R. 
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help(glm, html=TRUE) 
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# Things you might want to change 
 
# options(papersize="a4") 
# options(editor="notepad") 
# options(pager="internal") 
 
# to prefer Compiled HTML help 
  options(chmhelp=TRUE) 
 
# to prefer HTML help 
# options(htmlhelp=TRUE) 
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# Things you might want to change 
 
options(papersize="a4") 
# options(editor="notepad") 
# options(pager="internal") 
 
# to prefer Compiled HTML help 
# options(chmhelp=TRUE) 
 
# to prefer HTML help 
options(htmlhelp=TRUE) 
library(Epi) 
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options(papersize="a4") 
options(htmlhelp=TRUE) 
cat("Welcome to Rprofile1\n") 
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> options(papersize="a4") 
> options(htmlhelp=TRUE) 
> cat("Welcome to Rprofile1") 
Welcome to Rprofile1 
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<MODE NAME="rebol" FILE="rebol.xml" FILE_NAME_GLOB=".r" /> 
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<MODE NAME="r" FILE="r.xml" FILE_NAME_GLOB=".r" /> 
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# Calling libraries 
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library(ice) 
library(ice.main) 
library(ice.dataman) 
library(ice.summary) 
library(ice.graph) 
library(ice.statis) 
library(ice.commands) 
library(ice.objects) 
 
# Opening tk windows for ICE environment 
ice.main() 
ice.dataman() 
ice.summary() 
ice.graph() 
ice.statis() 
ice.commands() 
ice.objects() 
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# Calling libraries 
library(ice) 
library(ice.fullmain) 
library(ice.commands) 
library(ice.objects) 
 
# Opening tk windows for ICE environment 
ice.fullmain() 
ice.commands() 
ice.objects() 
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> 2+3 
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> sqrt(2)+sqrt(3) 
[1] 3.146264 
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> x <- c(10.4, 5.6, 3.1, 6.4, 21.7) 
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> c(10.4, 5.6, 3.1, 6.4, 21.7) -> x 
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> y <- c(x, 0, x) 
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> x <- c(1,2,3,4,5,6,7,8,9) 
> y <- c(9,8,7,6,5,4,3,2,1) 
> v <- 2*x + y + 1 
> v 
[1] 12 13 14 15 16 17 18 19 20 
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> seq(-5, 5, by=.2) -> a 
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> x <- 1:9 
> b <- rep(x, times=5) 
[1]  1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2  
[30] 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 
> s <- rep(x, each=�� 
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> x <- (����^� 
> x 
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�������������������������
� 
> x[�
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> x[3:7] 
[1]  9 16 25 36 49 
> x[�
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> name1 <- c("Donald","Edward","Marry") 
> name2 <- c(name1, "Robert") 
> name1 
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[1] "Donald" "Edward" "Marry"  
> name2 
[1] "Donald" "Edward" "Marry"  "Robert" 
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> sex <- c("male","male","female","male","female","female") 
> typeof(sex) 
	�
��character" 
> f.sex <- factor(sex) 
> typeof(f.sex) 
	�
��integer" 
> is.factor(f.sex) 
[1] TRUE 
> f.sex 
	�
�male   male   female male   female female 
Levels: female male 
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> sex <- c(������������ 
> typeof(sex) 
	�
��double" 
> f.sex <- factor(sex,label=c("male","female")� 
> typeof(f.sex) 
	�
��integer" 
> f.sex 
	�
�male   male   female male   female female 
Levels: male female 
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> educ <- ordered(c(1,3,2,1,1,2,3,2,2,3,1,1,1,2), 
+ label=c("primary","secondary","tertiary")) 
> educ 
 [1]  primary   tertiary  secondary primary   primary    
 [6]  secondary tertiary  secondary secondary tertiary 
 [11] primary   primary   primary   secondary 
Levels: primary < secondary < tertiary 
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> z <- c(���,NA);  ind <- is.na(z) 
> ind 
	�
�FALSE FALSE FALSE  TRUE 
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> x <- 0/0 
> x 
[1] NaN 
> is.na(x) 
[1] TRUE 
> is.nan(x) 
[1] TRUE 
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> y <- c("Marry","Susan",NA,"NA","Christina") 
> y 
[1] "Marry"     "Susan"     NA          "NA"        "Christina" 
> print.noquote(y) 
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[1] Marry     Susan     <NA>      NA        Christina 
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> y <- c("Marry","Susan",NA,"Christina") 
> z <- y[!is.na(y)] 
> z 
[1] "Marry"     "Susan"     "Christina" 
> !is.na(y) 
[1]  TRUE  TRUE FALSE  TRUE 
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> y <- c("Marry","Susan",NA,"Christina") 
> z <- y[c(4,2,1)] 
> z 
[1] "Christina" "Susan"     "Marry"     
> z <- y[c(7,4,2,1)] 
> z 
[1] NA          "Christina" "Susan"     "Marry" 
> z <- y[c(1,1,2,4)] 
> z 
[1] "Marry"     "Marry"     "Susan"     "Christina"   
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> y <- c("Marry","Susan",NA,"Christina") 
> z <- y[-c(3)] 
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> z 
[1] "Marry"     "Susan"     "Christina" 
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> fruit <- c(�, ��, �, ��� 
> names(fruit) <- c("orange", "banana", "apple", "peach") 
> lunch <- fruit[c("apple","orange")] 
> lunch 
 apple orange  
������������� 
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> x <- c(�������������,NA,�������,NA) 
> x[is.na(x)] <- � 
> x 
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> x <- ���� 
> x 
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> class(x) 



�

�

k.�

[1] "integer" 
> dim(x) <- c(���� 
> x 
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> class(x) 
[1] "matrix" 
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> x <- 1:20�
> dim(x) <- c(���� 
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> x[4,3] 
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[1] 15 
> x[4,] 
[1] 13 14 15 16 
> x[,3] 
[1]  3  7 11 15 19 

 

� ���
����
�'#�����
� �������/�
���� �������'�(
���������%��R$
#� +�����+�
�P&��
8��8#
�+&��	#������� 
�����
������
$���%����
�'#� x� �������/�� k� +-�� e� �
�0 � +&���� .� ��%��
bDIC?I]@c��

 
> x <- ���� 
> dim(x) <- c(������ 
> x 
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> y <- ���� 
> z <- log(����� 
> m <- cbind(y,z) 
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> names <- c("Mary","Susan","Christina") 
> y <- 1:10 
> z <- log(5:1) 
> lst <- list(names,y,z) 
> lst 
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> x <- letters[����
 
> y <- ���� 
> z <- log(����� 
> dat <- data.frame(x,y,z) 
> dat 
   x  y         z 
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> dat$x 
�	�
�a b c d e f g h i j 
Levels: a b c d e f g h i j 
> class(dat$x) 
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�	�
�����������������������
������ 
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> rm(x,y,z) 
> attach(dat) 
> x 
 [1] a b c d e f g h i j 
Levels: a b c d e f g h i j 
> y 
 [1]  1  2  3  4  5  6  7  8  9 10 
> z 
 [1] 0.0000000 0.6931472 1.0986123 1.3862944 1.6094379 1.7917595 
1.9459101 2.0794415 
 [9] 2.1972246 2.3025851 
> table(x,y) 
   y 
x   1 2 3 4 5 6 7 8 9 10 
  a 1 0 0 0 0 0 0 0 0  0 
  b 0 1 0 0 0 0 0 0 0  0 
  c 0 0 1 0 0 0 0 0 0  0 
  d 0 0 0 1 0 0 0 0 0  0 
  e 0 0 0 0 1 0 0 0 0  0 
  f 0 0 0 0 0 1 0 0 0  0 
  g 0 0 0 0 0 0 1 0 0  0 
  h 0 0 0 0 0 0 0 1 0  0 
  i 0 0 0 0 0 0 0 0 1  0 
  j 0 0 0 0 0 0 0 0 0  1 
> detach(dat)  
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> ls() 
[1] "dat"     "dataman" "epid"    "main"    "summary" 
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> search() 
 [1] ".GlobalEnv"           "dat"                  
 [3] "package:ice.epid"     "package:ice.commands" 
 [5] "package:ice.objects"  "package:ice.summary"  
 [7] "package:ice.dataman"  "package:ice.main"     
 [9] "package:tcltk"        "package:epid"         
[11] "package:MASS"         "package:ice"          
[13] "package:methods"      "package:stats"        
[15] "package:graphics"     "package:grDevices"    
[17] "package:utils"        "package:datasets"     
[19] "Autoloads"            "package:base"    
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> dat <- edit(data.frame()) 
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> dat <- edit(data.frame(dat)) 
> dat 
   x  y 
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�Order","Name","Lastname" 
�,"Freddie","Ljungberg" 
�,"Joe","Cole" 
�,"Steven","Gerrard" 
�,"Cristian","Ronaldo" 
�,"Ashley","Cole" 
�,"David","Bentley" 
�,"David","Beckham" 

,"Alan","Smith" 
�,"Cesc","Fabregas" 
��,"James","McFadden" 
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Order,Name,Lastname 
�,Freddie,Ljungberg 
�,Joe,Cole 
�,Steven,Gerrard 
�,Cristian,Ronaldo 
�,Ashley,Cole 
�,David,Bentley 
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,Alan,Smith 
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�Order" "Name" "Lastname" 
� �Freddie" "Ljungberg" 
� �Joe" "Cole" 
� �Steven" "Gerrard" 
� �Cristian" "Ronaldo" 
� �Ashley" "Cole" 
� �David" "Bentley" 
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 �Alan" "Smith" 
� �Cesc" "Fabregas" 
�� �James" "McFadden" 
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Order Name Lastname 
� Freddie Ljungberg 
� Joe Cole 
� Steven Gerrard 
� Cristian Ronaldo 
� Ashley Cole 
� David Bentley 
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> setwd("C:/Rworkplace") 
> dat <- read.table("football.csv",header=TRUE,sep=",") 
> dat 
   Order     Name  Lastname 
��������  Freddie Ljungberg 
��������      Joe      Cole 
��������   Steven   Gerrard 
�������� Cristian   Ronaldo 
��������   Ashley      Cole 
��������    David   Bentley 
��������    David   Beckham 

������
     Alan     Smith 
��������     Cesc  Fabregas 
������������James  McFadden 
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> dat <- read.table("football.tab",header=TRUE,sep="\t") 
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> library(foreign) 
> setwd("C:/Rworkplace") 
> dat1 <- read.epiinfo("oral.rec") 
> str(dat1) 
`data.frame':   160 obs. of  9 variables: 
 $ STATUS    : num  1 1 1 1 1 1 1 1 1 1 ... 
 $ ADDRESS   : num  1 1 2 2 3 2 1 4 1 1 ... 
 $ DRINKINGST: num  1 1 1 1 1 1 2 2 3 1 ... 
 $ AGE       : num  59 59 59 61 62 71 76 77 78 64 ... 
 $ SEX       : num  1 1 1 1 1 2 2 2 2 1 ... 
 $ BETEL     : num  2 2 2 2 2 1 1 1 2 2 ... 
 $ SMOKINGSTA: num  1 1 1 1 1 1 2 1 1 1 ... 
 $ VETGETABLE: num  3 2 1 5 3 5 4 5 3 2 ... 
 $ FRUIT     : num  2 2 5 2 3 2 3 4 2 2 ... 
 - attr(*, "prompts")= Named chr  "STATUS" "ADDRESS" "DrinkingStatu$  

..- attr(*, "names")= chr  "STATUS" "ADDRESS" "DRINKINGST" "AGE" $ 
> 
> dat2 <- read.dta("oral.dta") 
> str(dat2) 
`data.frame':   160 obs. of  9 variables: 
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 $ status  : num  1 1 1 1 1 1 1 1 1 1 ... 
 $ address : num  1 1 2 2 3 2 1 4 1 1 ... 
 $ drinking: num  1 1 1 1 1 1 2 2 3 1 ... 
 $ age     : num  59 59 59 61 62 71 76 77 78 64 ... 
 $ sex     : num  1 1 1 1 1 2 2 2 2 1 ... 
 $ betel   : num  2 2 2 2 2 1 1 1 2 2 ... 
 $ smokings: num  1 1 1 1 1 1 2 1 1 1 ... 
 $ vetgetab: num  3 2 1 5 3 5 4 5 3 2 ... 
 $ fruit   : num  2 2 5 2 3 2 3 4 2 2 ...�
 - attr(*, "datalabel")= chr "Data file created by EpiData based on$  
 - attr(*, "time.stamp")= chr "10 April 2006 16:" 
 - attr(*, "formats")= chr  "%16.0f" "%16.0f" "%16.0f" "%16.0f" ... 
 - attr(*, "types")= int  100 100 100 100 100 100 100 100 100 
 - attr(*, "val.labels")= chr  "" "" "" "" ... 
 - attr(*, "var.labels")= chr  "STATUS" "ADDRESS" "DrinkingStatus" $ 
 - attr(*, "version")= int 6 
 - attr(*, "label.table")=List of 9 
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> setwd("C:/Rworkplace") 
> dat <- read.table("football.csv",header=TRUE,sep=",") 
> dat 
... 
> write.table(dat,"football2.csv",sep=",") 
> dat2 <- read.table("football2Wcsv",header=TRUE,sep=",") 
> dat2 
... 
> write.table(dat,"football3.txt",sep="\t") 
> dat3 <- read.table("football3.txt",header=TRUE,sep="\t") 
> dat3 
... 
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> library(foreign) 
> write.dta(dat,"football4.dta") 
> dat4 <- read.dta("football4.dta") 
> dat4 
... 
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> rm(list=ls() 
> setwd("C:/Rworkplace") 
> x <- letters[����
 
> y <- ���� 
> z <- log(����� 
> dat <- data.frame(x,y,z) 
> save(x,y,z, file="test1.Rdata") 
> save.image("test2.Rdata") 
> savehistory("test.Rhistory")  
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rm(list=ls() 
setwd("C:/Rworkplace") 
x <- letters[����
 
y <- ���� 
z <- log(����� 
dat <- data.frame(x,y,z) 
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> setwd("C:/Rworkplace") 
> source("test.R")  
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ICE>> dir() 
 [1] "AUTHORS"           "bin"               "CHANGES"           
 [4] "COPYING"           "COPYING.LIB"       "COPYRIGHTS"        
 [7] "doc"               " etc "             "FAQ"      
... 
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Output generated on: Wed Apr �������
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ICE>> football <- read.csv("C:/Rworkplace/football.csv") 
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ICE>> football <- read.csv("C:/Rworkplace/football.csv") 
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ICE>> str(dat); str(x); str(y); str(z)) 
`data.frame':   10 obs. of  3 variables: 
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 $ x: Factor w/ 10 levels "a","b","c","d",..: 1 2 3 4 5 6 7 8 9  
 $ y: int  1 2 3 4 5 6 7 8 9 10 
 $ z: num  0.000 0.693 1.099 1.386 1.609 ... 
 chr [1:10] "a" "b" "c" "d" "e" "f" "g" "h" "i" "j" 
 int [1:10] 1 2 3 4 5 6 7 8 9 10 
 num [1:10] 0.000 0.693 1.099 1.386 1.609 ... 
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ICE>> rm(list = c("x", "y", "z")) 
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ICE>> dat2�<- dat; rm(dat) 
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ICE>> data(cca) 
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ICE>> help(ice.main, htmlhelp = FALSE, chmhelp = FALSE)�
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ICE>> library(help = "ice.main") 
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dataman>> new.dat2 <- new.dat; rm(new.dat) 
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1  id 
2 name 
3 sex 
4 age 
… 
7 smoke 
… 
11 Status 
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transform() transform(_data, ...) 
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���+��� rename() remane(data, x, var.names) 

��&�"����������+��� change() change(data, x, condition, value, append = 
get.ec.option("append"), var.names) 

��&�"���'����������+��� recode() recode(x, old, new) 

recode(data, x, old, new, append = 
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get.ec.option("append"), var.names) 

��&�"������&	��/��6h� as.na() as.na(x, code) 

as.na(data, x, code, append = 
get.ec.option("append"), var.names) 

��&�"���'���6h�� recode.na() recode.na(x, code) 

recode.na(data, x, code, append = 
get.ec.option("append"), var.names) 
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to.character() to.character(data, x, append = 
get.ec.option("append"), var.names) 
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to.numeric() to.numeric(data, x, append = 
get.ec.option("append"), var.names) 
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to.factor() to.factor(data, x, labels, ordered = FALSE, 
append = get.ec.option("append"), var.names) 
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� � label() label(data, x, labels, sep="", ordered = FALSE, 
append = get.ec.option("append"), var.names) 

[BG?ABG�+*���
� � relabel() relabel(data, x, ref, append = 
get.ec.option("append"), var.names) 
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� ĴDSG?s�
� GJDIWCBS�
� DIC�
� D]@@?Cs�
� D]@@?CJ�B�
� I?A�
� _I?A�
� yI?A�
���"�����'�#������D]@@?Cs��
� IByI�
� <I@G�
� N<@�
���"�����+������D]@@?Cs��

�



�

�

nk�

��������	�� 	��& 

� ��
�	#
��&!�"-�����!9�+&�
����	#��������+��� }�h� 	
�)��+���� �
�
�� ��������!�"
��/��2���������
�	#
��&+&��2����������+��+��&������
��
#���89"���
�$
#)
���#����&(
���%�89"�
���!��������

��2���"�� describe()� ��("
�&(
�����&(
���%����'�#������'#�&(
���
�	#
��&!�"
�#
�������������("
�&(
�+&#�������E	#
�������[�N;=D;GB�
�����
����	#��&���� �

 
summary>> describe(cca) 
No. of observation = 262 
Population-based case-control study of cholangiocarcinoma 
  Variable   Description 
1 status     case or control            
2 ovab       antibody to Opisthorchis viverrini            
3 alcohol    alcohol drinking status            
4 smoke      smoking status            
5 age        age in year 
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summary>> xtab(cca, status, c(ovab,alcohol,smoke), row=TRUE, 
colm=FALSE, test=TRUE, position="row", frame=FALSE, 
na.included=FALSE, factor.labels=TRUE)  
row: status, column: ovab  
        negative positive Total 
control      ��
��������������� 
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case          ����������������� 
Total        �
���������������� 
<row percent> 
        negative positive   Total 
control    ����������
����������� 
case       �
�
���������
�������� 
 
Chi-squared = �����, df = �, p-value = � 
Fisher's exact test (�-sided) p-value = � 
 
row: status, column: alcohol  
        never occasional ex-drinker drinker Total 
control    �
�����������������������������������
 
case       �������������������������������������
 
Total      �������������������������������������� 
<row percent> 
        never occasional ex-drinker drinker   Total 
control ��������������

��������������������������� 
case    ��������������������������
���������������� 
 
Chi-squared = ����
, df = �, p-value = � 
Fisher's exact test (�-sided) p-value = � 
 
row: status, column: smoke  
        never occasional ex-smoker smoker Total 
control    �����������������������������������
 
case       ������������
����������������������
 
Total     ������������������������������������� 
<row percent> 
        never occasional ex-smoker smoker   Total 
control ��������������������������������
�������� 
case    ����������������������������������������� 
 
Chi-squared = �����, df = �, p-value = ����� 
Fisher's exact test (�-sided) p-value = ����� 

�
*'�'B� !�2#������*��� ���+&����+�������#���	
�����������Q���)�
�&�JNBWD]@@?Cs�
�

�'(>'�� ĥB>GJ@D� ���8CC>'�IJ<B'D̂ hB>GJ@D�

��������
�	#
��&� describe() describe() 

!2��������������8%2�� list.rep() list.rep(data, x, n = 2) 


�)�����#�����-�� str() str(object, ...) 

D]@@?Cs����-�� summary() summary(object, ...) 

D]@@?CJ�B����-�� summarize() summarize(object, subset, select, group, pctile = 
get.ec.option("pctile"), frame = 
get.ec.option("frame")) 

!2������
��������� tab() tab(data, x, pct = get.ec.option("pct"), 
na.included = FALSE, factor.labels = TRUE) 

tab(data, x, y, group, row = get.ec.option("row"), 
colm = get.ec.option("colm"), test = 
get.ec.option("test"), frame = 
get.ec.option("frame"), na.included = FALSE, 
factor.labels = TRUE) 

!2������+������-�"� ftab() ftab(data, columns, pct=get.ec.option("pct"), frame 
= get.ec.option("frame"), na.included = FALSE, 
factor.labels = TRUE) 

!2������������O $	�#� xtab() xtab(data, key, columns, row = get(".ec.row", 
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.GlobalEnv), colm = get(".ec.colm", .GlobalEnv), 
test = get(".ec.test", .GlobalEnv), position = 
get.ec.option("position"), frame = 
get.ec.option("frame"), na.included = FALSE, 
factor.labels = TRUE) 

 
� �������!�"�fW.���%���'R�������*��� ����������#*��� ����get.ec.option()���/��?CZ]@B=I�
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graph>> hist(x, breaks=, freq=FALSE, main=, xlim=, ylim=, xlab=, 
ylab=) 
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graph>> .xVal <- as.vector(table(cca$alcohol));  
names(.xVal) <- names(table(cca$alcohol));  
pie(.xVal, labels=, main="Alcohol drinking status") 
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y ~ a + b + … 
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graph>> boxplot(age ~ alcohol, data=cca, main="Box Plot of age by 
alcohol", horizontal=FALSE) 
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'�#������ZC?S<JN��'��� X11() X11(width = 7, height = 7) 

'&�����*��'�9"�'�#������ par(mfrow) par(mfrow=c(1,1)) 
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�JDI;ZC?@� hist() hist(x, breaks = "Sturges", freq = FALSE, main = 
paste("Histogram of" , xname), xlim = 
range(breaks), ylim = NULL, xlab = xname, ylab) 

{JB� pie() .xVal <- as.vector(table(x)); names(.xVal) <- 
names(table(x)); pie(.xVal, labels = names(.xVal), 
main = NULL) 

F;ySG;I� boxplot() boxplot(x, main = paste("Box Plot of", xname), 
horizontal = FALSE) 
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statis>> ci(125, 89, , level=0.95, digits=3, frame=FALSE)  
 Obs. Prob.  S.E. Lower Upper  
  125 0.712 0.041 0.624 0.789 
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statis>> ci(125, 37, 10.5, level=0.95, digits=3, frame=FALSE)  
  Obs.   Mean   S.E.  Lower  Upper  
   125     37  0.939 35.141 38.859  
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statis>> ci(cca, age, level=0.95, digits=3, frame=FALSE)  
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age 
  Obs.   Mean S.E.  Lower  Upper 
   262 58.989 0.75 57.519 60.459 
statis>> ci(cca, alcohol, level=0.95, digits=3, frame=FALSE)  
alcohol 
           Obs. Prop.  S.E. Lower Upper 
never        79 0.309 0.001 0.254 0.367 
occasional  100 0.391 0.001 0.332 0.449 
ex-drinker   24 0.094 0.000 0.059 0.133 
drinker      53 0.207 0.001 0.160 0.258 
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statis>> fisher.test(cca$status, cca$alcohol, workspace=200000, hybr$  
 
        Fisher's Exact Test for Count Data 
 
data:  cca$status and cca$alcohol  
p-value = 9.134e-06 
alternative hypothesis: two.sided 
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statis>> chisq.test(cca$status, cca$alcohol)  
 
        Pearson's Chi-squared test 
 
data:  cca$status and cca$alcohol  
X-squared = 25.5796, df = 3, p-value = 1.168e-05 
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          never occasional ex-drinker drinker 
  control    48         60          7      13 
  case       31         40         17      40 
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new.dat <- as.matrix(new.dat) 
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dataman>> new.dat <- create() 
> new.dat 
  var1 var2 var3 var4 
1   48   60    7   13 
2   31   40   17   40 
> dat2 <- as.matrix(new.dat) 
statis>> chisq.test(dat2)  
 
        Pearson's Chi-squared test 
 
data:  dat2  
X-squared = 25.5796, df = 3, p-value = 1.168e-05 
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statis>> anova.test(dr ~ time, data=ahcc2, , frame=FALSE)  
 
Analysis of Variance Table 
 
Response: dr 
          Df  Sum Sq Mean Sq F value Pr(>F) 
time       1   197.2   197.2  1.0543 0.3082 
Residuals 68 12718.6   187.0                
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statis>> st.test(dr ~ time, data=ahcc�, , frame=FALSE)  
dr stratified by time 
  Obs. NA Mean  S.D.  Min. Median Max. 
�������������������������������������� 
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Welch Two Sample t-test: ahcc�� dr by time 
Diff. of Mean    Lower Lim.    Upper Lim.  
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t = ���
��, df = �
, Ho: diff == � 
       Ha:   diff < �  diff != �   diff > �� 
  p-value:     ��
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statis>> wilcoxon.test(dr ~ time, data=ahcc�, , frame=FALSE)  
dr stratified by time 
  Obs. Min. Median Max. 
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Wilcoxon rank sum test with continuity correction 
data frame: ahcc�, variable: dr by time 
V = �����, Ho: true mu == � 
          Ha:   true mu < �  true mu != �   true mu > �� 
     p-value:         ��
������������������������������� 
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statis>> st.test(ahcc, dr�, dr�, mu=�, paired=FALSE, var.equal=FALSE, 
conf.level=����, frame=FALSE)  
    Obs. NA Mean  S.D.  Min. Median Max. 
dr�������������������������������������� 
dr�������������������������������������� 
 
Welch Two Sample t-test: ahcc$dr� and ahcc$dr� 
Diff. of Mean    Lower Lim.    Upper Lim.  
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t = ���
��, df = �
, Ho: diff == � 
       Ha:   diff < �  diff != �   diff > �� 
  p-value:     ��
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statis>> wilcoxon.test(ahcc, dr�, dr�, mu=�, paired=FALSE, 
correct=TRUE, conf.level=����, frame=FALSE)  
    Obs. Min. Median Max. 
dr����������������������� 
dr����������������������� 



�

�

p.e�

 
Wilcoxon rank sum test with continuity correction 
data: dr� and dr� 
V = �����, Ho: true mu == � 
          Ha:   true mu < �  true mu != �   true mu > �� 
     p-value:         ��
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statis>> st.test(ahcc, dr�, dr�, mu=�, paired=TRUE, var.equal=FALSE, 
conf.level=����, frame=FALSE)  
    Obs. NA Mean  S.D.  Min. Median Max. 
dr�������������������������������������� 
dr�������������������������������������� 
 
Paired t-test: ahcc$dr� and ahcc$dr� 
Diff. of Mean    Lower Lim.    Upper Lim.  
��������������������-����������������

��� 
 
t = ������, df = ��, Ho: diff == � 
       Ha:   diff < �  diff != �   diff > �� 
  p-value:     �������������������������
��� 
 
statis>> wilcoxon.test(ahcc, dr�, dr�, mu=�, paired=TRUE, 
correct=TRUE, conf.level=����, frame=FALSE)  
    Obs. Min. Median Max. 
dr����������������������� 
dr����������������������� 
 
Wilcoxon signed rank test with continuity correction 
data: dr� and dr� 
V = ���, Ho: true mu == � 
          Ha:   true mu < �  true mu != �   true mu > �� 
     p-value:        ���������������������������������
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statis>> shapiro.wilk.test(ahcc�, dr, , group=time)  
group: ahcc��time == � 
Shapiro-Wilk normality test 
  data: ahcc��dr 
  W = ������, p-value = ������ 
 
group: ahcc��time == � 
Shapiro-Wilk normality test 
  data: ahcc��dr 

W = ������, p-value = ����� 
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> mod� <- glm(status ~ ovab + alcohol + smoke, data=cca, 
family=binomial) 
> mod� <- glm(status ~ ovab + alcohol, data=cca, family=binomial) 
summary>> summary(mod1) 
 
Call: 
glm(formula = status ~ ovab + alcohol + smoke, family = binomial,  
    data = cca) 
 
Deviance Residuals:  
    Min       1Q   Median       3Q      Max   
-2.4432  -0.7645  -0.7261   0.7436   1.7094   
 
Coefficients: 
                  Estimate Std. Error z value Pr(>|z|)     
(Intercept)        -1.0805     0.2832  -3.815 0.000136 *** 
ovabpositive        2.3427     0.3782   6.194 5.87e-10 *** 
alcoholoccasional   0.0015     0.4154   0.004 0.997118     
alcoholex-drinker   1.2307     0.6461   1.905 0.056807 .   
alcoholdrinker      1.5907     0.5288   3.008 0.002630 **  
smokeoccasional     0.1979     0.7182   0.276 0.782922     
smokeex-smoker      0.4397     0.5242   0.839 0.401536     
smokesmoker        -0.1180     0.4207  -0.281 0.779070     
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  
 
(Dispersion parameter for binomial family taken to be 1) 
 
    Null deviance: 346.56  on 249  degrees of freedom 
Residual deviance: 268.11  on 242  degrees of freedom 
  (12 observations deleted due to missingness) 
AIC: 284.11 
 
Number of Fisher Scoring iterations: 4 
 
summary>> summary(mod2) 
 
Call: 
glm(formula = status ~ ovab + alcohol, family = binomial, data = cca) 
 
Deviance Residuals:  
    Min       1Q   Median       3Q      Max   
-2.3902  -0.7842  -0.7678   0.6991   1.6525   
 
Coefficients: 
                  Estimate Std. Error z value Pr(>|z|)     
(Intercept)       -1.07052    0.27943  -3.831 0.000128 *** 
ovabpositive       2.35506    0.37564   6.269 3.62e-10 *** 
alcoholoccasional  0.04892    0.35381   0.138 0.890036     
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alcoholex-drinker  1.36447    0.55498   2.459 0.013948 *   
alcoholdrinker     1.51283    0.43696   3.462 0.000536 *** 
--- 
Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  
 
(Dispersion parameter for binomial family taken to be 1) 
 
    Null deviance: 346.56  on 249  degrees of freedom 
Residual deviance: 269.47  on 245  degrees of freedom 
  (12 observations deleted due to missingness) 
AIC: 279.47 
 
Number of Fisher Scoring iterations: 4 
 
statis>> lr.test(mod�,mod�� 
Likelihood ratio test: Chi-squared df(�����������, p-value = ����� 
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����������("
��"�� ci() ci(data, x, subset, group, level=0.95, digits 
= 3, frame = get.ec.option("frame")) 

ci(n, m, sd, level = 0.95, digits = 3, frame 
= get.ec.option("frame")) 

!
�
��\JD<BC�D�By?NI� fisher.test() fisher.test(x, y = NULL, workspace = 200000, 
hybrid = FALSE, control = list(), or = 1, 
alternative = "two.sided", conf.int = TRUE, 
conf.level = 0.95, simulate.p.value = FALSE, 
B = 2000) 

!
�
��N<JXD�]?CB̂� chisq.test() chisq.test(x, y = NULL, correct = TRUE, p = 
rep(1/length(x), length(x)), rescale.p = 
FALSE, simulate.p.value = FALSE, B = 2000) 

!
�
��?=;g?� anova.test() anova.test(formula, data, subset, frame = 
get.ec.option("frame")) 

!
�
�� Ì]̂B=I�I� st.test() st.test(data, x, y = NULL, mu = 0, paired = 
FALSE, var.equal = FALSE, conf.level=0.95, 
frame = get.ec.option("frame")) 

st.test(formula, data, subset, frame = 
get.ec.option("frame")) 
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wilcoxon.test() wilcoxon.test(data, x, y = NULL, mu = 0, 
paired = FALSE, exact = NULL, correct = TRUE, 
conf.level = 0.95, frame = 
get.ec.option("frame")) 

wilcoxon.test(formula, data, subset, frame = 
get.ec.option("frame")) 

!
�
�� <̀?SJC;XoJGi� shapiro.wilk.test() shapiro.wilk.test(x) 

shapiro.wilk.test(data, select, subset, 
group) 

!
�
��GJiBGJ<;;̂�C?IJ;� lr.test() lr.test(model1, model2) 
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Download and Install R 
Precompiled binary distributions of the base system and contributed packages, Windows and Mac users 
most likely want one of these versions of R:  

� Linux 
� MacOS X  
� Windows (95 and later) 

Source Code for all Platforms 
Windows and Mac users most likely want the precompiled binaries listed in the upper box, not the source 
code. The sources have to be compiled before you can use them. If you do not know what this means, you 
probably do not want to do it!  

� The latest release (2006-06-01): R-2.3.1.tar.gz (read what's new in the latest version). 
� NEW: Sources of R-2.4.0 alpha and beta releases (daily snapshot). 
� Daily snapshots of current patched and development versions are available here. Please read 

about new features and bug fixes before filing corresponding feature requests or bug reports. 
� Source code of older versions of R is available here. 
� Contributed extension packages  
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# Calling libraries 
library(ice) 
library(ice.main) 
library(ice.dataman) 
library(ice.summary) 
library(ice.graph) 
library(ice.statis) 
library(ice.commands) 
library(ice.objects) 
 
# Opening tk windows for ICE environment 
ice.main() 
ice.dataman() 
ice.summary() 
ice.graph() 
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ice.statis() 
ice.commands() 
ice.objects() 
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# Calling libraries 
library(ice) 
library(ice.fullmain) 
library(ice.commands) 
library(ice.objects) 
 
# Opening tk windows for ICE environment 
ice.fullmain() 
ice.commands() 
ice.objects() 
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> source("start.ice") 
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## A case-control study of cholangiocarcinoma in Nakhon Phanom. 
## Original data file: cca.dta. 
## Script file created on 2006-09-19, last modified 2006-09-28. 
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setwd("E:/cholangioca") 
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ICE>> cca <- read.dta("E:/cholangioca/cca.dta") 
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cca <- read.dta("E:/cholangioca/cca.dta") 
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str(cca) 
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ICE>> source("E:/cholangioca/cca.R", echo = TRUE,$ 
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cca> setwd("E:/cholangioca") 
 
cca> cca <- read.dta("E:/cholangioca/cca.dta") 
 
cca> str(cca) 
`data.frame':   262 obs. of  5 variables: 
 $ status : Factor w/ 2 levels "control","case": $ 
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Output generated on: Thu Sep 28 10:18:21 2006  
Version 2.3.1 Patched (2006-06-27 r38428)  
cca>  setwd("E:/cholangioca") 
NULL 
 
cca>  cca <- read.dta("E:/cholangioca/cca.dta") 
cca>  str(cca) 
`data.frame': 262 obs. of  5 variables: 
 $ status : Factor w/ 2 levels "control","case":$ 
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> str(ahcc) 
`data.frame':   40 obs. of  2 variables: 
 $ dr1: num  81 45 51 55 56 52 50 39 85 76 ... 
 $ dr2: num  NA 60 59 57 55 64 NA 62 NA 57 ... 
> summary(ahcc) 
      dr1              dr2        
 Min.   : 12.00   Min.   :36.00   
 1st Qu.: 53.00   1st Qu.:50.75   
 Median : 57.50   Median :57.50   
 Mean   : 60.73   Mean   :57.33   
 3rd Qu.: 71.25   3rd Qu.:62.00   
 Max.   :103.00   Max.   :95.00   
                  NA's   :10.00   
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> str(ahcc2) 
`data.frame':   80 obs. of  3 variables: 
 $ id  : int  1 2 3 4 5 6 7 8 9 10 ... 
 $ time: int  1 1 1 1 1 1 1 1 1 1 ... 
 $ dr  : int  81 45 51 55 56 52 50 39 85 76 ... 
> summary(ahcc2) 
       id             time           dr         
 Min.   : 1.00   Min.   :1.0   Min.   : 12.00   
 1st Qu.:10.75   1st Qu.:1.0   1st Qu.: 53.00   
 Median :20.50   Median :1.5   Median : 57.50   
 Mean   :20.50   Mean   :1.5   Mean   : 59.27   
 3rd Qu.:30.25   3rd Qu.:2.0   3rd Qu.: 64.00   
 Max.   :40.00   Max.   :2.0   Max.   :103.00   
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                               NA's   : 10.00   
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> str(cca) 
`data.frame':   262 obs. of  5 variables: 
 $ status : Factor w/ 2 levels "control","case":$ 
 $ ovab   : Factor w/ 2 levels "negative","posit$ 
 $ alcohol: Factor w/ 4 levels "never","occasion$ 
 $ smoke  : Factor w/ 4 levels "never","occasion$ 
 $ age    : num  60 69 71 64 43 50 77 55 59 45 ... 
> summary(cca) 
     status          ovab           alcohol    
 control:131   negative:180   never     : 79   
 case   :131   positive: 76   occasional:100   
               NA's    :  6   ex-drinker: 24   
                              drinker   : 53   
                              NA's      :  6   
                                               
        smoke          age        
 never     :111   Min.   :28.00   
 occasional: 14   1st Qu.:50.00   
 ex-smoker : 35   Median :58.00   
 smoker    : 96   Mean   :58.99   
 NA's      :  6   3rd Qu.:69.00   
                  Max.   :87.00   
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