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According to some surveys, R is now the most popular tool for advanced analytics, statistics,
visualization and predictive model development. At Statistics.com, courses in R are in high demand,
including the ggplot2 course that Hadley Wickham developed, as well as courses in data mining,
statistical modeling, mapping, spatial analysis, Bayesian statistics, and more. One reason for this is the
huge global R community, which has contributed thousands of R packages for all kinds of purposes.

R’s popularity among statisticians and data miners has given it a unique position among

programming languages. Most of its users originally came to R with a goal of fitting a statistical
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model, producing a visualization, or performing some other statistical task. For these users, R is
essentially a powerful, free command-line statistical software program. They probably did not need
to create code that was lengthy, complex, or especially fast, at least at first. With time, though, as the
general use of R broadened and deepened, the need to treat R as a programming language, and observe
“best practices,” grew.

This book provides a guide for these users who need to step back and learn the nitty-gritty of
standard programming practices, as it they pertain to the use of R for data analysis. It provides a
systematic treatment of data structures, notation, subsetting, functions, and functional and object-
oriented programming. Those frustrated with R’s slowness will like the sections on memory use, code
optimization and high performance computing. The more R-users who follow the principles outlined

in the coming chapters, the better the overall level of code we will see in the R community.

TRbaS

Peter Bruce
President and Founder

The Institute for Statistics Education at Statistics.com
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AT LA BhfRskE S A0 TR 0S 20 RS DR, Al UAGE R 2 Rk OBENIE], JF 2 #
R — 28 B TR BoRRAR AW, DA HF B4R fife phe e b a8 3 B9 22 b ), A2 A4
R, BARIEERAERA RIESARE LS NN FREZLL, HE R WAR EXGE
— K B B A AN T B DI 1T S N AR S

QSRR b R, ARVTRE 22 )X ] ar R 3 5 A AH Al 2 T Ve, X T3k, R
W R R A T LA

a

Q

Q

a

RER. TR, BF-A0. BT LLUSRAER] R #4780 /08, B AE AT AR 5
A e (B,

KEATLAH T4 a@a, plasse] . i, B85 A SEMER e (package)
ATRAE R (. AT RE SIS 280 T R 1E A 20 AT (T B A sl 3 PR . Bl
ARESE A IR, VRt MABATT Y T4 2 B4R 22 2850 M i X AR 04 T A 2 3065 Bh A .
AT T H . it @ MLas 2% ] GUS ) BF o & A8 R R BF0R SO, &% <
[ B B A — S AE R Y R SN, XK BERR 3 IR AT DL 5 E 345 ol i e T BRI T LA
R S i

XFEE S BT AR TR [ i S HF . EAISIRZREE, R {E ., BAEiE R AR,
RIBEGWEFEANRT — N EH BN X, KT LLIER 25 5 e R- 55 B R 14 31
# ( https://stat.ethz.ch/mailman/listinfo/r-help ), stackoverflow ( http://stackoverflow.
com/questions/tagged/r), % # 7 H At — L &f X} 55k 0 H )R435 2 1 R-SIG-mixed-
models ( https:/st at.ethz.ch.cnl/mailman/listinfo/r-sig-mixed-models ) 5% ggplot2 ( https:/
groups.google.com/forum/#! forum/ggplot2 ) 33| L Z MR, VRt a] LLE S Twitter
( https://twitter.com/search?q=%23rstats ), LinkedIn ( http://www.linkedin.com/groups/
R-Project-Statistical-Computing-77616 ), # {41 (http://blog.revolutionanalytics.com/
local-r-groups.html) 5 H Al R % RHITHER .

B2 A5 R SRR T B RES N AT LR 2 5 Mo o 45 28 i i AR heml 2K pdf 4t
(http://yihui.name/knitr/), &G — 2 H MU, (http://www.rstudio.com/shiny ) ,
o R Y R BN g A Al . pRBGR SRR A0 AR AE W 38 & X AR Z 8 A P i Bk . R
PR T — NSRRI ORI T AL, LEARTT LU a7 3 i Rl R A G
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Q —A R A8 B AR 0 A T g R 4 B 2 00 IDE (B2 ELXF R34 )  (http://www.
rstudio.com/ide/) .

Q KIS ( metaprogramming) T H., R MUUE—TwEIET, &2—8HE
ST AR E ST . B R ocHm BT RE AT LALEARS H R R AT s W T 00 pRESO T i 4 s
¥ (domain-specific language) H#2{it Tt (i 3455

Q AL S &4 TEIES (W0 C. Fortran F1 C++) ¥,

MR R WARTEFEM ., R BRI EKRZEBHPBARETF G . XERE

Q KEIWRZ RACHEEEER THREANZa RN TRE . Hiax s O
HAREFE T . RBEE D TR, KREZEH P ASB U A 5 iRix
3=

Q S5HMGRES ML, RAXKEEESRMEEDS R, RO TR BB iR A
e, Fln, (IR faE A Skl R BIF REAB L,

Q AR, A KL R pREGHE S — L8 IR AU M AL, &
I A 5 R s AR AR A AR ME R AR, A L0iR 2 LU B 7 K

Q AREE TSR R B MU ZHEZSE SHAFE, £E25 R PWERMA LA WWE,
B R B, REEEXE 20 ZEMHALE. B THEICERSHEG, LR
1B 5 195 3 23 U IR HE

QO RIFAREERRGGEEIES, NHREEHEEMN R AT ERSERE, RE
EHFERNIE .

M NFERE, B Xkt hASBRMREF RIS T — M RAKLZ, b

AL PAKE R AR R DK 7= A P i AT 25 S . R FH P B SE R0 i B i ARas, LI RAE
AT EE MG, ERAMTIRAEE ARG XFRRE S . RABABAT LRI EZH R
FHPRRCK R BRFF 5L, R E 5 S0 I 7e 68 A HADE 5 BT X R 35 5 i 5Tk

1.1 P EIRELE

AR AR X B B AN B«

QO AEAZES R HF 2T fiff P2 o (] B0 RA B SR  Hh % R B2 0% 0

Q IEFE% R, FHAHAGE R A4 TAER HADE 5 MR 6L,

BEMNABRGRAN L, REEHS KRR RIESSE HMIES R0 RTRER T #
PR T A ARS, RAER B AT REN dnfal kb i A E TR %% 7, HERIIZAE R AR
BORUMAT TAER, RNIZAE apply 5 eR% (U1 apply () il Tapply()).

1.2 BEEABERIATUZIHA
RN J AR BHOGR A X LA AR — R R BT RN L LR A . BERSTS ) AT LAE 45 FhER AR
v {4 7 R R AR
AR, W
O 2K R GORERE. ol FRAR A 24 A BRI RURI R B (1 HEAT 2 SE 0 A J ik . % B i
(T TAEA ERA IR, BRI R 8 4 AR RS
O B4R RS G, RO 4 RS G RSR AT A TR, R AR
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A ) Gl { FHERA T H, DL R el 76 75 E A i e 2 1 8 A9 pRi

O JRE TR IXIE TG, VRHs RE 7L ST 00 i AT 4 6 FSEARMEZ 5 (non-standard
evaluation) A EEpREL, AT U5 i 4 A B IF G R HE AR Sk RA F BB
B o VRRE B TC AR AR 19 G P I T M AT A F B R /NG

Q X F R A AREREAE SRS HAE D NAFRBE 7= A AR AP A ELBE . K Ja0 28 o] e
BT OR AR B LA PE RE B R A, A 2B RS Z Y CH+ BN, TEARAT LR RS Y
R PRECEA AR F PR C++ FEIF

QA G 5] 3 5 PRAR R 28 R AVES . BN —28 R (9% HIE (BMEIR A 2 A
1), FFaEAE XTI Al A B FCHD 0 PP

1.3 THEAR

A PR TTEARXT S R BF BB AR . AT FR FHRL 2 0 B 4k 0 5K

5] B URARHS 2 BT LA T B BT AR BRS H EAF ARS . FER 8% 3R X Rl Rk i —
FhaF 7 R A R R R Y R ORI A B AR TS o R R BH TR A 1R 2 (B A3 2% 0 114
77, XFER S REE A AR DERAARELF . IRt SF B — SRR ER ARG, SiFHE R
ERAAREI B a8 E T RERI AT R, XAEMRBBAREEZE L, LR R
AR A ERAARAIAA,

%) R B RARER B 2R AT . MR AIE A Se S5 = AaE 76y, 7B
B H— B, BTSSR, MEERIIERAE R . XA ZORAERE A M, BMERARE
fifg R X A () - BB RS B, ABAE TR B B AR AT LUS IR ATTIR B S22l ad WP 2 )5
Fob, BRRENERE, e S BE FMGE TSR ERRA AW, 24Tk 1 F1
AFR ) S (#8—a] BELR 6] ( http://stackoverflow.com/questions/5963269 ) 2R ),
RESIEE AR,

1.4 HEFRE

R BSRE— I AR LBAE R TR =, T LAY B R B AR © R RS fE AW b SE s 2 b 76
B R AR, BRI AR ERE S ORBERIEE AN, R R EA KGR
AR (00) GWMEMFELS . FES UM R Sk SC xS i8 nT LAH Bh kA R A
SR T HAREES AR, IFEREHR (R) MEATESH

F& &L Harold Abelson il Gerald Jay Sussman [J { The Structure and Interpretation of Computer
Programs ) ( http://mitpress.mit.edu/sicp/full-text/book/book.html) ( SICP) — %} FHiiff# R )%t
REGAM AT RAEF AR, XRE—AFIENEAWSH, X462 E, RE
— YRGB AT LA B MR R R GE . EARAFRIRE -KIMRT R X R RS
W EEZ B pR %Y ( generic function) K% . EHBIRIM T R (MBS, SICP RIEEHA TR
Z R BCRARFR I RN, DR Gn ] b 2 167 B A R, 24405 S R B R B AS A FE— R X7
(EEI L b .

S R AN T H ARG S AL, AP Peter van Roy Fl Sef Haridi ) { Concepts,
Techniques and Models of Computer Programming ) ( http://amzn.com/0262220695? tag=
devtools-20 ) FEH A M. BibAIE T A2 R ) copy-on-modify 15 SCAH 15 XS i) B AR
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PR, R SR IR SCIE R AN AR R AR, (R A [l B AT DA

n SRR R — AR L, A WEA 1 e Andrew Hunt il David Thomas 1)
{ The Pragmatic Programmer ) ( http://amzn.com/020161622X?tag=devtools-20 ) B # T , X
ABIHAFXFE T, EXF IR AR AR BRI TR Z @,

1.5 FKRENFEED
4% 38 5 PR E T HLASHUE Qnfafig e e g, AR WA S AT LSRR .- stackoverflow
( http://stackoverflow.com) Fl R-help M5 3. 7EX P47 RAEAS B t2 09 HE B, (HE%
X EAT H OISO AU, Gl RSO0 F IR B AE—Bemt )i K, 76 TR T4t X A3
AR R 2 S5 FERE VR A9 5 — ) 8T,
— Sy
Q05038 3 (] RS 7 S O AR A0 = R B Sl WOAS RS i, AR BT B I 2 ) g 2
GAERCHT IRA P A T
Q E— Bt [ fg 2E—n FBR 6] (http://stackoverflow.com/questions/5963269 ) . iX i
R A AR, 7E BRI o B P R T 2 4R B [l Y A
Q 7ERBIYFTE e R — FHOCR, WURA AN C 2 [nl i (Rl RE i a5 3] T [, ff
HBAERSERETE,

1.6 it

& 2 B R-help LA & stackoverflow ( http://stackoverflow.com/questions/tagged/r) | AN
TR TR E . A K2 AT EE T, JUH 2 Luke Tierney. John Chambers, Dirk
Eddelbuettel , JJ Allaire Fl Brian Ripley {£8% 1 At (i [B] FIURE /1 A 3020 (E O RO R %

AL 77048 5 (19 ( https://github.com/hadley/adv-r), Twitter ( https://twitter.com/
hadleywickham) AR A< F i) BT 45 10 T AR Z A0, R AT DX A & RZ AR
TR, BTN, XHE SR T, WAE AN MO T BT, B X e A
By, ABARREERIAERXFES N, ARG A#E B, JUH RS Peter Li, fiMKEIR
BEEE T ABIHMEIT TRZ AR, HABAE S 45 /19 5T#k# 47 : Aaron Schumacher. @ecrtahlin,
Lingbing Feng. @juancentro fil @johnbaums.,

DL B 0 R AT A Y STk # . Aaron Schumacher, Aaron Wolen, @aaronwolen,
@absolutelyNoWarranty . Adam Hunt, @agrabovsky. @ajdm. @alexbbrown., @alko989 .
@allegretto, @AmeliaMN ., @andrewla, Andy Teucher. Anthony Damico. Anton Antonov .,
@aranlunzer. @arilamstein, @avilella, @baptiste, @blindjesse. @blmoore. @bnjmn.
Brandon Hurr, @BrianDiggs. @Bryce. C. Jason Liang, @Carson, @cdrv, Ching Boon,
@chiphogg . Christopher Brown, @christophergandrud. Clay Ford., @corneliusl729,
@cplouffe. Craig Citro. @crossfitAL, @crowding., CrtAhlin, @crtahlin. @cscheid.
@csgillespie. @cusanovich, @cwarden, @cwickham, Daniel Lee, @darrkj. @Dasonk
David Hajage, David LeBauer, @dchudz. dennis feehan, @dfeehan, Dirk Eddelbuettel .
@dkahle . @dlebauer, @dlschweizer, @dmontaner, @dougmitarotonda, @dpatschke, @
duncandonutz., @EdFineOKL ., @EDiIiLD. @eipil0. @elegrand. @EmilRehnberg
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Eric C. Anderson. @etb. @fabian-s, Facundo Munoz. @flammy0530. @fpepin. Frank
@Farach, @freezby. @fyears, Garrett Grolemund, @garrettgman, @gavinsimpson .
@gggtest, GokgienEraslan, Gregg Whitworth, @gregorp. @gsee. @gsk3 . @gthb. @
hassaad85, @i. lain Dillingham. @ijlyttle, Ilan Man, @imanuelcostigan. @
initdch, Jason Asher. Jason Knight. @jasondavies. @jastingo. @jcborras., Jeff Allen.
@jeharmse ., @jentjr, @JestonBlu, @JimInNashville, @jinlong25. JJ Allaire, Jochen
Van de Velde. Johann Hibschman, John Blischak. John Verzani, @johnbaums. @
johnjosephhorton, Joris Muller, Joseph Casillas, @juancentro, @kdauria, @kenahoo.
@kent37. Kevin Markham, Kevin Ushey, @kforner, Kirill Miiller, Kun Ren, Laurent
Gatto, @Lawrence-Liu, @ldfmrails, @lgatto. @liangcj. Lingbing Feng. @lynaghk.
Maarten Kruijver, Mamoun Benghezal . @mannyishere, Matt Pettis. @mattbaggott,
Matthew Grogan, @mattmalin, Michael Kane. @michaelbach., @mjsduncan. @Mullefa.
@myqlarson, Nacho Caballero, Nick Carchedi, @nstjhp, @ogennadi, Oliver Keyes. @
otepoti, Parker Abercrombie. @patperu. Patrick Miller, @pdb61. @pengyu. Peter F
Schulam. Peter Lindbrook. Peter Meilstrup, @philchalmers, @picasa. @piccolbo. @
pierreroudier. @pooryorick, R. Mark Sharp. Ramnath Vaidyanathan, @ramnathv., @
Rappster, Ricardo Pietrobon, Richard Cotton, @richardreeve, @rmflight, @rmsharp .,
Robert M Flight, @RobertZK ., @robiRagan. Romain Frangois, @rrunner, @
rubenfcasal . @sailingwave. @sarunasmerkliopas. @sbgraves237. Scott Ritchie. @
scottko, @scottl, Sean Anderson, Sean Carmody. Sean Wilkinson, @sebastian-c.
Sebastien Vigneau., @shabbychef, Shannon Rush, Simon O'Hanlon, Simon Potter. @
SplashDance. @ste-fan. Stefan Widgren. @stephens999. Steven Pav. @strongh. @
stuttungur, @surmann., @swnydick, @taekyunk, Tal Galili. @talgalili. @tdenes. @
Thomas, @thomasherbig, @thomaszumbrunn, Tim Cole, @tjmahr., Tom Buckley. Tom
Crockett, @ttriche. @twjacobs, @tyhenkaline, @tylerritchie, @ulrichatz. @varun729.
@yvictorkryukov., @vijaybarve, @vzemlys. @wchil44, @wibeasley. @WilCrofter,
William Doane. Winston Chang, @wmc3. @wordnerd. Yoni Ben-Meshulam., @
zackham, @zerokarmaleft., Zhongpeng Lin,

1.7 #A%E

AR £O) RERE, o RRBRMBESE, n/ REBE,

KRB REEMAMGE Y, ML CSWERET, FUMEEREARAEHE TR, #
an, http://adv-r.had.co.nz, VREEATLATR ] 8K 0] F R HOIFRS IR R o A T 5 IEH MR
DA, 5 R  H TEREAT I E D #> .
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A4 B AE Rstudio ( http://www.rstudio.com/ide/) " {# | Rmarkdown ( http://rmarkdown.
rstudio.com/) 4’5 #. {#fH knitr (http://yihui.name/knitr) il pandoc ( http://johnmacfarlane.
net/pandoc/) #f Ji 4 ) Rmarkdown #% #t i html Fl pdf . A< 45 9 M %5 ( http://adv-r.had.



