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o AZEDH (analysis of variance, ANOVA) 20 th& 1T BZE
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e aov(formula, data = dataframe) 3&*7} RiA 201 BL:'

R9-4 REFEEXPHIFHRTS

i = H 7y

~ SRES, Zl AR, FiLAMET R, Flin, Aa, BMcHlly, R{EBHhy~ 2 + B + C

+ oIRRRRT R

: FoRBRMIZET, Flin, Fa, BMASBRIR AWMy, BAHy~ A2 + B + A:B

* FE A RgEZ BN, By~ A * B * CRAIBEFHy ~2A + B+ C + A:B + A:C + B:C + A:B:C

A FETRRATRE|IES T, BBy ~ (A + B+ C)"28[BFAHY ~A + B + C + A:B + A:C + B:C
FrEEBRETRIMAERR, fi4n, FE-HEELETERyY. A, Bflc, fREBY ~ AIRF Ay ~
A+ B+ C

S,
#9-5 ERMRKITHIFRIER

54 it £ % 3
HHZ ANOVA y ~ A
FHRAUVER I HNZZANCOVA y ~ X + A
A ZEANOVA y ~A * B
PP R UA ZXANCOVA v ~ x1 + X2 + A*B
PG 2 y ~ B + A (BEXANT)
AR Z 4 JANOVA y ~ A + Error(Subject/A)
THAHNAET (w) FEADLHE AT (B) BYEEHHANOVA v ~ B * W + Error (Subject/w)




BEZEAEDH

> cholesterol

> Library(multcomp) trt response
> attach(cholesterol) 1 1ltime 3.8612
> table(trt) 2 ltime 10.3868
trt 3 1time  5.9059
1time Z2times 4times drugD drugEt 4 1time 3.0609
10 10 19 10 10 5 1ltime 7.7204
> aggregate(response, by = list(trt), FUN = mean) 6 1ltime 2.7139
Group.1 X 7 ltime 4.9243
1 1ltime 5.78197 8 1ltime 2.3039
2 2times 9.22497 9 1ltime 7.5301
3 4times 12.37478 10 1ltime 9.4123
4 drugD 15.36117 11 2times 10.3993
5 drugE 20.94752 12 Ztimes  8.60Z7
> aggregate(response, by = list(trt), FUN = sd) 15 Ztimes 13.6320
Group. 1 X 14 Zt?mes 3.5054
1 1time 2.878113 1> ctimes  ¢.7703
2 2times 3.483054 1o ctimes  8.6200
. 17 2times 9.2274

3 4times 2.923119 .
18 2times ©6.3159
4 drugh 3.454630 19 2times 15.8258
> ~drugk 3.345003 20 2times  8.3443
21 4times 13.9621
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> fit <- aov(response ~ trt)
> summary(fit)
Df Sum Sq Mean Sq F value

trt
Residuals

Signif. codes:

4 1351.4
45 468.8

0 € %%k

337.8
10.4

*' 0.001

Pr(>F)

32.43 9.82e-13 ***

TT L

0.01

‘** 9.05 .7 0.1 "1




8 S E T BIF

> Library(gplots)
> plotmeans(response ~ trt, xlab = "Treatment”, ylab = "Response”,

. main = "Mean Plot\nwith 95% CI")
Mean Plot
with 95% CI
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ZEILR

> TukeyHSD(fit)
Tukey multiple comparisons of means
95% family-wise confidence level

Fit: aov(formula = response ~ trt)

strt

diff lwr upr p ad)
Ztimes-1time  3.44300 -0.6582817 7.544282 ©.138@949 -
4times-1ltime ©6.59281 2.4915283 10.694092 ©.0003542
drugD-1time 9.57920 5.4779183 13.680482 ©.0000003
drugE-1time  15.16555 11.0642683 19.266832 0.0000000
4times-2times 3.14981 -0.9514717 7.251092 ©.2050382 -
drugD-2times 6.13620 2.0349183 10.237482 0.0009611
drugE-2times 11.72255 7.6212683 15.823832 0.0000000
drugD-4times 2.98639 -1.1148917 7.087672 ©.2512446 -
drugE-4times 8.57274 4.4714583 12.674022 0.0000037
drugE-drugD 5.58635 1.4850683 9.687632 0.0030633



ZEILR

> par(las = 2)

> par(mar = c(5, &, 4, 2))
> plot(TukeyHSD(fit))

> par{opar)

95% family-wise confidence level
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ZEILR

library(multcomp)

par(mar = c(5, 4, 6, 2))

tuk <- glht(fit, linfct = mcp(trt = "Tukey"))
plot(cld(tuk, level = 0.05), col = "lightgrey")
par(opar)
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ES R

library(car)
qqPlot(Im(response ~ trt, data = cholesterol), simulate = TRUE,
main = "QQ Plot", labels = FALSE)

QQ Plot

cholesterol))

t Quantiles

Studentized Residuals(Im(response ~ trt, data



BERMAEDH

> litter
dose weight gesttime number
> data(litter, package = "multcomp") 1 Q 28.05 22.5 15
> attach(litter) 2 ® 33.33 22.5 14
> table(dose) 3 ® 36.37 22.0 14
dose 4 ® 35.52 22.0 13
5 ® 36.77 21.5 15
0 5 50 500 6 0 29.60  23.0 5
20 19 18 17 7 0 27.72 21.5 16
> aggregate(weight, by = list(dose), FUN = mean) 8 @ 33.67 22.5 15
Group.1 X 9 @ 32.55 22.5 14
1 ® 32.30850 10 @ 32.78 21.5 15
11 ® 31.05 22.0 12
2 > 23.30842 12 ® 33.40 22.5 15
3 50 29.80611 13 o 30.20 22.0 16
4 500 29.64647 14 @ 28.63 21.5 7
> fit <- aov(weight ~ gesttime + dose) 15 @ 33.38 22.0 15
> Summar‘y(fit) 16 @ 33.43 22.0 13
Df Sum Sq Mean Sq F value Pr(GF) 12 g gg'gz ;;; i;'
gesttime 1 134.3 134.30 8.049 0.00597 ** 19 0 31.53 59 & 16
dose 3 137.1 45.71 2.739 0.04988 * 20 ® 35.48 22.0 9

Residuals ©9 1151.3 16.69

Signif. codes: @ ‘***° @ 001 ‘**’ 90.01 ‘*’ 0.05 ‘.’ 0.1 ¢ > 1




BERMAEDH

library(HH)
ancova(weight ~ gesttime + dose, data = litter)

weight ~ gesttime + dose
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NEAZRTEST

> table(supp, dose)

dose
supp .5 1 2
0] 10 10 10
vC 10 10 10
> aggregate(len, by = list(supp, dose), FUN = mean)
Group.l Group.Z2 X
1 0] @.5 13.23
2 VC .5 7.98
3 0] 1.0 22.70
4 VC 1.0 16.77
5 0] 2.0 26.06
6 VC 2.0 26.14
> aggregate(len, by = list(supp, dose), FUN = sd)
Group.l Group.Z2 X
1 0] @.5 4.459709
2 VC @.5 2.746634
3 0] 1.0 3.910953
4 VC 1.0 2.51530°
5 0] 2.0 2.655058
3] VvC 2.0 4.797731
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> fit <- aov(len ~ supp * dose)

> summary(fit)

Df Sum Sg Mean Sq F value Pr(F)

supp 1 205.4 205.4 12.317 0.000894 ***
dose 1 2224.3 2224.3 133.415 < Ze-16 ***
Supp:dose 1 88.9 88.9 5.333 0.024631 *
Residuals 56 933.6 16.7

Signif. codes: @ “***’ @.001 ‘**’ 0.01 ‘*’ ©.05 ‘. 0.1 * " 1



NAZFTED BT

interaction.plot(dose, supp, len,
type ="b", col = c("red", "blue"), pch = c(16, 18),
main = "Interaction between Dose and Supplement Type")

Interaction between Dose and Supplement Type
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NAZFTED BT

library(gplots)

plotmeans(len ~ interaction(supp, dose, sep =""),
connect = list(c(1, 3, 5), c(2, 4, 6)), col = c("red", "darkgreen"),
main = "Interaction Plot with 95% CIs",
xlab = "Treatment and Dose Combination")

Interaction Plot with 95% Cls
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NARITEDTHIF

library(HH)
interaction2wt(len ~ supp * dose)

len: main effects and 2-way interactions

len ~ supp | dose len ~ dose | dose
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E8MNERES

wib1 <- subset(CO2, Treatment == "chilled")

fit <- aov(uptake ~ (conc * Type) + Error(Plant/(conc)),
wib1)

summary(fit)

> summary(fit)

Error: Plant

Df Sum Sq Mean Sq F value Pr(F)
Type 1 2667.2 2667.2 ©60.41 0.00148 **
Residuals 4 176.6 44 .1

Signif. codes: © “***’ @.001 ‘**’ 90.01 “*” @9.05 *.” 0.1 * " 1

Error: Plant:conc

Df Sum Sq Mean Sq F value Pr(F)
conc 1 888.6 888.6 215.46 0.000125 ***
conc:Type 1 239.2 239.2 58.01 0.001595 **
Residuals 4 16.5 4.1

Signif. codes: @ ‘***’ 9.001 ‘**’ ©0.01 ‘*’ ©0.05 *.” 0.1 * " 1

Error: Within
Df Sum Sq Mean Sq F value Pr(GF)
Residuals 30 869 28.97



E8MNERES

par(las = 2)
par(mar = c(10, 4, 4, 2))
with(w1b1, interaction.plot(conc, Type, uptake, type = "b",
col = c("red", "blue"), pch = c(16, 18),
main = "Interaction Plot for Plant Type and Concentration"))

Interaction Plot for Plant Type and Concentration
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E8NEHREDTOIF

boxplot(uptake ~ Type * conc, data = w1b1,
col = (c("gold", "green")),
main = "Chilled Quebec and Mississippi Plants",
ylab = "Carbon dioxide uptake rate (umol/m”2 sec)")
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RAELNETTE

IR E
is.na()
lcomplete.cases()
VIM 4,
v v v
ﬂﬁﬂ%ﬁ%fﬁ Haij({u.%fﬁﬁ“ %%I‘ﬁ%%{ﬁ
mvmle £,
TR E (ATihER) BREA) INEERN (1 % B IH )
omit.na) (B B2 1 fr:isc(,g ) mi %
B el ¥ mice
Ejgﬂg%%ﬁﬁ amelia £
- mitools

F18-1  ACFRANSERE G ik, DL ARAAH I AL A1 R EL



RAELNETTE

Z%18-1 is.na(). is.nan()Fflis.infinite () R B IR [E{E 75

X is.na(x) is.nan(x) is.infinite(x)
X <- NA TRUE FALSE FALSE
Xx <= 0/ 0 TRUE TRUE FALSE
X <=1/ 0 FALSE FALSE TRUE

micefd ' md. pattern () PRELHT Az B —AN DASRE RE: sl B AE TE 2C /R I (B 1) 26 A% . 1%
PRV T s 1eepBiiitE, W13

> library (mice)
> data(sleep, package="VIM")
> md.pattern(sleep)
BodyWgt BrainWgt Pred Exp Danger Sleep Span Gest Dream NonD

42 1 1 1 1 1 1 1 1 1 1 0
2 1 1 1 1 1 1 0 1 1 1 1
3 1 1 1 1 1 1 1 0 1 1 1
9 1 1 1 1 1 1 1 1 0 0 2
2 1 1 1 1 1 0 1 1 1 0 2
1 1 1 1 1 1 1 0 0 1 1 2
2 1 1 1 1 1 0 1 1 0 0 3
1 1 1 1 1 1 1 0 1 0 0 3

0 0 0 0 0 4 4 4 12 14 38



BRREGIT

micefd T Hmd. pattern () PRECAT Az B —A~ DUSE RS al B AE TP 2 R i AR 2GR A 1
PRI FH 3]s 1 eepﬁ}E% , s,

> library (mice)
> data(sleep, package="VIM")
> md.pattern(sleep)
BodyWgt BrainWgt Pred Exp Danger Sleep Span Gest Dream NonD

42 1 1 1 1 1 1 1 1 1 1 0
2 1 1 1 1 1 1 0 1 1 1 1
3 1 1 1 1 1 1 1 0 1 1 1
9 1 1 1 1 1 1 1 1 0 0 2
2 1 1 1 1 1 0 1 1 1 0 2
1 1 1 1 1 1 1 0 0 1 1 2
2 1 1 1 1 1 0 1 1 0 0 3
1 1 1 1 1 1 1 0 1 0 0 3

0 0 0 0 0 4 4 4 12 14 38
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RCurl




Curl#dRCurl

[l

curl: FFURLIEAE 1T AV LRI IR F155

> <

]
o

ibCurl: SCIICurlBOFERE, FESCHL: JRENDIME. 1A

k. LR, FH. ERERS

@UR
ros ( |
https://curl.haxx.se/ \

RCurl: IBE T RElibcurlfViZ[, MMM THTTPEY—

INEE. HIa: ARSSE: FEUF. 1%1:—:1":&\

L%KV\%

] IR TVIEEY. GMEED . ZBHIALES
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> url.existsCurl="www.baidu.com")
[1] TRUE

-~ . o -

> d <- debugGatherer()

> tmp <- getURLCurl="www.baidu.com", debugfunction = d$update, verbose = TRUE)
> names(d$value())

[1] "text" "headerIn" "headerOut" "dataln" "dataOut" "ss1DataIn"
[7] "ss1DataOut"

> cat(d$valueO)[1])
Rebuilt URL to: www.baidu.com/
Trying 119.75.218.70...
Connected to www.baidu.com (119.75.218.70) port 80 (#0)
Connection #0 to host www.baidu.com left intact



> cat(d$value()[2])

HTTP/1.1 200 OK

Date: Wed, 25 May 2016 02:58:38 GMT

Content-Type: text/html

Content-Length: 14613

Last-Modified: Wed, @3 Sep 2014 02:48:32 GMT

Connection: Keep-Alive

Vary: Accept-Encoding

Set-Cookie: BAIDUID=2CB1A15F480DC65312CC359A6DESADBC:FG=1; expires=Thu, 31-Dec-37 23:55:55 GMT
max-age=2147483647; path=/; domain=.baidu.com

Set-Cookie: BIDUPSID=2CB1A15F480DC65312CC359A6DESADBC; expires=Thu, 31-Dec-37 23:55:55 GMT; ma:
-age=2147483647; path=/; domain=.baidu.com

Set-Cookie: PSTM=1464145118; expires=Thu, 31-Dec-37 23:55:55 GMT; max-age=2147483647; path=/;
omain=.baidu.com

P3P: CP=" OTI DSP COR IVA OUR IND COM "

Server: BWS/1.1

X-UA-Compatible: IE=Edge,chrome=1

Pragma: no-cache

Cache-control: no-cache

Accept-Ranges: bytes



> cat(d$value()[3])
GET / HTTP/1.1
Host: www.baidu.com
Accept: */*

> d$reset()
> d$value()

text headerIn headerQOut dataln dataQut sslDatalIn sslDataOut



> h <- basicTextGatherer()

> txt <- getURL("http://www.baidu.com", headerfunction = h$update)

> names(Ch$value())

NULL

> h$value()

[1] "HTTP/1.1 200 OK\r\nDate: Wed, 25 May 2016 ©03:35:42 GMT\r\nContent-Type: text/html\r\nContent-Length: 14613\r\
nLast-Modified: Wed, 03 Sep 2014 02:48:32 GMT\r\nConnection: Keep-Alive\r\nVary: Accept-Encoding\r\nSet-Cookie: B/
IDUID=E@77EAC981524636A14600D379007DBF:FG=1; expires=Thu, 31-Dec-37 23:55:55 GMT; max-age=2147483647; path=/; domc
in=.baidu.com\r\nSet-Cookie: BIDUPSID=E@77EACS81524636A14600D379007DBF; expires=Thu, 31-Dec-37 23:55:55 GMT; max-c
ge=2147483647; path=/; domain=.baidu.com\r\nSet-Cookie: PSTM=1464147342; expires=Thu, 31-Dec-37 23:55:55 GMT; max-
age=2147483647,; path=/; domain=.baidu.com\r\nP3P: CP=\" OTI DSP COR IVA OUR IND COM \"\r\nServer: BWS/1.1\r\nX-UA-
Compatible: IE=Edge,chrome=1\r\nPragma: no-cache\r\nCache-control: no-cache\r\nAccept-Ranges: bytes\r\n\r\n"

> catCh$value())

HTTP/1.1 200 OK

Date: Wed, 25 May 2016 03:35:42 GMT

Content-Type: text/html

Content-Length: 14613

Last-Modified: Wed, 03 Sep 2014 ©02:48:32 GMT

Connection: Keep-Alive

Vary: Accept-Encoding

Set-Cookie: BAIDUID=E@77EAC981524636A14600D379007DBF:FG=1; expires=Thu, 31-Dec-37 23:55:55 GMT; ma
X-age=2147483647; path=/; domain=.baidu.com

Set-Cookie: BIDUPSID=E@77EAC981524636A14600D379007DBF; expires=Thu, 31-Dec-37 23:55:55 GMT; max-ag
e=2147483647; path=/; domain=.baidu.com

Set-Cookie: PSTM=1464147342; expires=Thu, 31-Dec-37 23:55:55 GMT; max-age=2147483647; path=/; doma
in=.baidu.com

P3P: CP=" OTI DSP COR IVA OUR IND COM "

Server: BWS/1.1

X-UA-Compatible: IE=Edge,chrome=1

Pragma: no-cache

Cache-control: no-cache

Accept-Ranges: bytes



> catChs$value())

HTTP/1.1 200 OK

Date: Wed, 25 May 2016 03:35:42 GMT

Content-Type: text/html

Content-Length: 14613

Last-Modified: Wed, @3 Sep 2014 02:48:32 GMT

Connection: Keep-Alive

Vary: Accept-Encoding

Set-Cookie: BAIDUID=E@77EACO81524636A14600D379007DBF:FG=1; expires=Thu, 31-Dec-37 23:55:55 GMT; ma
X-age=2147483647;, path=/; domain=.baidu.com

Set-Cookie: BIDUPSID=E@77EAC981524636A14600D379007DBF; expires=Thu, 31-Dec-37 23:55:55 GMT; max-ag
e=2147483647; path=/; domain=.baidu.com

Set-Cookie: PSTM=1464147342; expires=Thu, 31-Dec-37 23:55:55 GMT; max-age=2147483647; path=/; doma
in=.baidu.com

P3P: CP=" OTI DSP COR IVA OUR IND COM "

Server: BWS/1.1

X-UA-Compatible: IE=Edge,chrome=1

Pragma: no-cache

Cache-control: no-cache

Accept-Ranges: bytes



> h <- basicHeaderGatherer()
> txt <- getURLCurl="http://www.baidu.com", headerfunction = h$update)
> names(Ch$value())

[1] "Date" "Content-Type" "Content-Length" "Last-Modified" "Connection”
[6] "Vary" "Set-Cookie™ "Set-Cookie" "Set-Cookie" "P3P"

[11] "Server" "X-UA-Compatible™ "Pragma" "Cache-control™  "Accept-Ranges”
[16] "status" "statusMessage"

> h$value()
Date
"Wed, 25 May 2016 ©3:34:03 GMT"
Content-Type
"text/html”
Content-Length
"14613"
Last-Modified
"Wed, 03 Sep 2014 ©2:48:32 GMT"
Connection
"Keep-Alive"
Vary
"Accept-Encoding”
Set-Cookie
"BAIDUID=D7ACEDAEAAG295848111148DA18F535C: FG=1; expires=Thu, 31-Dec-37 23:55:55 GMT; max-age=2147483647; path=/; domain=.baidu.com"
Set-Cookie
"BIDUPSID=D7ACEDAEAA@295848111148DA18F535C; expires=Thu, 31-Dec-37 23:55:55 GMT; max-age=2147483647; path=/; domain=.baidu.com"
Set-Cookie
"PSTM=1464147243; expires=Thu, 31-Dec-37 23:55:55 GMT; max-age=2147483647; path=/; domain=.baidu.com"
P3P
"CP=\" OTI DSP COR IVA OUR IND COM \™"
Server
"BWS/1.1"
X-UA-Compatible
"IE=Edge,chrome=1"
Pragma
"no-cache"

P -



> LlistCurlOptions()

[1]

[4]

[7]
[10]
[13]
[16]
[19]
(22 ]
[25]
(28]
[31]
(34 ]
(37 ]
(40
[43]
(46
(49
[52]
[55]

renm

LivVY |

[163]
[166]
[169]
[172]

"address.scope”
"buffersize"

"certinfo"
"connecttimeout"
"conv.from.utf8. function"
"cookiefile"
"cookiesession"

"crlifile"

"debugfunction”
"dns.use.global.cache"
"errorbuffer"

"filetime"
"fresh.connect”
"ftp.create.missing.dirs'
"ftp.skip.pasv.ip"
"ftp.use.eprt”
"ftplistonly"

"header"
"http.content.decoding”

] lataVa -

CLIHNITUU L ..IIO

"unrestricted.auth"
"use.ssl”

"userpwd"
"writefunction"

"append"”

"cainfo"
"closepolicy"
"connecttimeout.ms"
"conv.to.network.function"
"cookiejar"
"copypostfields"”
"customrequest”
"dirlistonly"
"egdsocket"
"failonerror"
"followlocation"
"ftp.account"
"ftp.filemethod"
"ftp.ssl"

"ftp.use.epsv"

"ftpport"

"headerdata”
"http.transfer.decoding’

LLIISVULUT
"upload”
"useragent”
"verbose"
"writeheader"

"autoreferer"

"capath”

"connect.only"
"conv.from.network. function'
"cookie"

"cookielist"

"crlf"

"debugdata”
"dns.cache.timeout"
"encoding"

"file"

"forbid.reuse"
"ftp.alternative.to.user"
"ftp.response.timeout"
"ftp.ssl.ccc"

"ftpappend"

"ftpsslauth”
"headerfunction"
"http.version"

LI UIIDITI ULTAL

"url”
"username”
"writedata"
"writeinfo"



0 getForm()

postForm()
[



. € C [ rfunction.com/code/1202/

" Apps (L B (L PassProf [ PassPhD (L] Ws8d
html=getURL("http://rfunction.com/code/1202/")
Index of /code/1202 temp =strsplit(html, "<li><a href=\"")[[1]]
» DarentDucclory files =strsplit(temp, "\'"")

o 120201.R

. 120202R files=lapply(files, function(x) x[1] })

o 120203.R
o 120204.R I —_ I I
I files= unlist(files)
o 120206.R

o 120207.R

! 1008’ files = files[-(1:2)]
e 120210.R
e 120211.R

. OISR base="http://rfunction.com/code/1202/"
s 1202AR for(i in 1:length(files)X

e 120216.R . . nn
. 19DITR URL = paste(base, files]i], sep="")
e 120218.R

e 120219 R

e 120220.R

e 120221.R

. L0025 bin <- getBinaryURL(URL)

. 10DS R con <- file(paste("1202", files]i], sep="."), open = "wb")
. D026R writeBin(bin, con)

o 120227 R

« 120228R close(con)

e 120229R

o BarackObamaTweets.txt SyS .S I ee p (2)

e datal.txt }

L

o par-120208.pdf

Apache Server at rfunction.com Port 80



HOME BROWSE FAMILY BROWSE SPECIES SEARCH DOWNLOAD > head(tables)

Mus musculus No. Ensembl ID Gene ID Symbol Family
—— — Yo Famiy 1 1 ENSMUSGO@0@0029313 17355 Affl AF-4
2 ENSMUSG00000031189 [14266 Aff2 AF-4 3 3 ENSMUSGQO0000037138 16764 Aff3 AF-4
—— ENSMUSG00000045470 3736 o i 4 4 ENSMUSGOQO00049470 93736  Aff4 AF-4
5 ENSMUSG00000046532 111835 Ar Androgen re 5 5 ENSMUSG00000046532 11835 Ar Androgen receptor
6 ENSMUSG00000021359 [21418 Tcfap2a AP-2 6 6 ENSMUSGO0000021359 21418 Tcfapla AP-2
7 ENSMUSG00000025927 121419 Tcfap2b AP-2 .

8 ENSMUSG00000028640 {21420 Tcfap2c AP-2

9 ENSMUSG00000042477 (332937 Tcfap2e AP-2

10 ENSMUSG00000042596 (226896 Tcfap2d AP-2

11 ENSMUSG00000004661 56380 Arid3b ARID

url="http://www.bioguo.org/Animal TFDB/BrowseAllITF.php?spe=Mus_musculus"
wp <- getURL (url)

doc <- htmlParse(wp, asText= TRUE)

tables <- readHTMLTable(doc,which=5)



/\/\
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https://en.wikipedia.org/wiki/Regular_expression

HTTP: https://en.wikipedia.org/wiki/Hypertext Transfer Protocol


http://en.wikipedia.org/wiki/Hypertext_Transfer_Protocol
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