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Bl #Z 7] (Data editor) 2] L& Ao X & FEt} F4lo] 83k o o] E Al
R Commander?] 243} ¢ o]E]Alo] Hr}.

2.3 si7]Ael A HlolE ¢17]

%2 R 7147} telgE =gsta Stk sj7] Ao = vl 552 to]E (Data)
— 7] A] ] ¢l= do]E] (Data in packages) — 3 7] 2] 2] v o] E] Al :,‘:L% (List data sets in
packages) <= 53]-04 HA-Foll vebdt} 283 Data (H]o]E]) —» 3 Z]R] o] Sl= t]o]E] (Data
in packages) — R E 7] x] o A o] E] Al 2] 7] (Read data set from an attached package) S
Eohol R Commander 9914 91& 4 9 23} 63 AL 19 9. 5} 2ok, Rhot 5410
o 7| Gt dolE A ol ES A1 ATk, 2 ol BE A ART & ek 194 %
o0 714 o &L Fu & (double-clicking) © % ¢ E£| 25 Axpol] I 57140 EHH
HolE NS AN D 5 AT AN o F EAAE F2d Hol e B0l A EAF
A= AR E e do A AN o5 Aolth £ (Tools) » 712 £ 7](Load
packages) 5 &3t F7HH 1 R 7| A5 H2F 4 Ak

3 A4 ok} aej= A7)

243} dlolg]Alo] upd, thkst =214 g ok Tz E A7) $18ke] R Commander
HwE AFEE 5 Ath o714 B Y] 72 AAE *}B}LZ} gty £& GUIE A Ko} 2}
7]-Ad 7 A o] o of gt} Uhi= F4le] o2 A R Commander 7t Z‘EF}LN £ H3 U, oprte

O Aol Qi 2E ElelH Al Held =g ohrh 24 Held z#¢tte] R Commander®] Ahgof
A g 3het.

109wid o2 R Commandero] 4], oj® 22 alzjol 4] 28 HAsle] thslable] o2 A2 o] SA 7= Aol
223 o], ¥ ¥=(double-clicking)o] & FH}.
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Figure 8: 5 W4 o] Eo] uly]o] A o] %2] v o]E] # 7).

B m7izi==g qoj 27| T x

7|5 (=8 SSEH J=) GI0IHEFEH S=6HE 4=)

oS I

=
L= |

|
EEEENEE =

Figure 9: 59 7] A oA 28 €7 - car 3 7] A 9] Prestige Hlo]E] M) 22
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Figure 10: @A o]l Ale] ¥4 Qo A7),

el 298 AT B g WolA, Falo] AL ARl o A o e AX A8
5] 3.

ofefe] H oAl A, & FolA 222 BAE 3ol ¢ X Nations (°])2h= Hl ol
Aol, &3} tolEAlolgtal 7} Fhet. whekoll Moore(2000)2] thAl-#Z w o] 6l Aol A EFA}
AL R, car 7712 2] Prestige OB AL glol S ArtE - Ea 2ol A o] BAHE
FAEY - ol AS 9 vt BAFE dolE Aotk 71 dstet GAL dA) vz 42

1ok rfo

1:1] ]E}/\ﬂ S ZoA StUE AT uf, R Commander 2] 9% Atk 23] = %"‘éﬂ— ol
OlEIAY] o] E3} AFH ¢S hE(flat button) S B2 A FA3} HolHAS WAT £ Qrke
A&

sl

E7 (Statistics) — K 9F (Summaries) — é__}d glolE] Al (Active data set) & A
I3 10. o = AAE A} dlolejAle] ZF 4=x]¥ W4 ( TFR, contraception, in-
fant. mortality, 13] GDP) o tjsto], R A5 X%} 1%01 Az, J’]EH%}: AR -A A £
A4, L, B 52 A3 region o2t HET W ol thate], 8909 Z+ ”\Z"’ﬂ/‘i
b }\]-Eﬂ_,] FAE 7]—211:]-, tjolg]Alo] & 7 o)A H4E 7R thd, R Commander+=

Ao th3 dAZe AP S Aoz o 01'_ A Fl& 87 - Y34 = U RY 2HE
Arkete 2o RE IFAF R 22E Woshes - Y& Zoltt
V=31 A|, &7 (Statistics) — 2 2F(Summaries) - 2] & 2 ¢F... (Numerical summaries...)
o=

o AMe T8 11 3} 2L T AAE HE Aot o £AT W o) e Aol ug
Zo] HolA "tk region olgtE AL wA YTk frkstd, &

7:1]/\]—‘6]———— AL W Ze A ¢F7] wjFE o]t} infant.mortality &

2 7o) tfo o] 22 ATHS A Abst okl

NGRS A4 W5 IE dUsE, 90 2 o) $8 vhes A%e2 2l A ohe A, 32
W) olarel WGg MEHokRt BTk, wi S 4% 4 Ak ojd Afole YA AESE (Windows)
A7t AL s dBo R WesE A8, o Hol AN O WSS MR A| ATk Shift-left-click

o

g3ty 283 Ctri-left-click & 8 A8S Z713kt)
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Figure 11: +x] & 2 °F tjs} AA}

> numSummary (Nations[, "infant.mortality"], statistics=c("mean", "sd", "IQR",
+ "quantiles"), quantiles=c(0,.25,.5,.75,1))

mean sd IQR 0% 25% 50% 75% 100% n NA
43.47761 38.75604 54 2 12 30 66 169 201 6

uartile range (IQR)

7]% =73 y E_ag erq
o HAG, AR B, T3 AR %%47 HAgtel Fsstes 2HTES (W2 E) =9
stth n & FESH AF A A NA £ 25 A9 Ak

R Commander 3121 AP A oz, I7 11. 9] £x oF (Numerical Sum-

2 EE
maries) 3} A= o (OK), f],x_ 317] (Cancel), 18111 =52 (Help) &
(Help) &5+ W3} A2 A =& (714 ") 3 aE ol &olv+
A5 (YEAE FaHA) Eﬂ”ﬁ’/‘rm

214 2 °F(Numerical Summaries) S8} A= T3 29 S=FoA HolH s
S AEE FES et FJod g oF. (Summarize by groups...) TFE 19 12
HH(Groups) N3}gAHE ol &o] With Nations 2k Hlo|E Ao+ 7] shite] gQlvt
Foll, 4 BEE0f region WM RE Ho|a, AbFo| ojn] AEHECT) o (OK)E =W 3
oF...(Summarize by groups...) &7} summarize by region &2 WIATE (18 13. FX);

o(OK) & 2w o Azt Asd

‘l

)

X,
T 30,

> numSummary (Nations[,c("GDP", "infant.mortality")], groups=Nations$region,
+ statistics=c("mean", "sd", "IQR", "quantiles"), quantiles=c(0,.25,.5,.75,1))

Variable: GDP

mean sd IQR 0% 25% 50% 75% 100% n NA
Africa 1196.000 2089.614 795.50 36 209.00 389.5 1004.50 11854 54
Americas 5398.000 6083.311 5268.50 386 1749.25 2765.5 7017.75 26037 40
Asia 4505.051 6277.738 6062.50 122 345.00 1079.0 6407.50 22898 39
Europe 13698.909 13165.412 24582.25 271 1643.75 9222.5 26226.00 42416 44
Oceania 8732.600 11328.708 16409.25 654 1102.75 2348.5 17512.00 41718 20

g = N =

Variable: infant.mortality

mean sd IQR 0% 25} 50% 75% 100% n NA
Africa 85.27273 35.188095 50.0 7 61.00 85.0 111.00 169 55
Americas 25.60000 17.439713 24.0 6 12.00 21.5 36.00 82 40
Asia 45.65854 32.980001 50.0 5 22.00 37.0 72.00 154 41
Europe 11.85366 7.122363 10.0 5 6.00 8.0 16.00 32 41
Oceania 27.79167 29.622229 26.5 2 9.25 20.0 35.75 135 24

= O = O

O s g 44 (Reset) D5 F 7P 5 Tk 3199 e WRele] BAE Faste
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Figure 12:  B(Group) th3} Axtel 4 g3l A4 Ae5)7).

Figure 13: & 72| X3 W9} region o2k J 3} W4
(numerical summaries) Y3} A},

i
2
)
R
o
o
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Figure 14: 3|2~E 13 t)3}A4A)

Figure 15: Nations ©] o] E{ Al 9] infant mortalityol] tst S|2E 23S 11 Q= 2F *

ojg] 79 t}2 R Commander W335 B3l o] Aoz ok Mg A9 5
o

R Commander® I ZE vttt = 2% 3 ZulE At} o & Eo, R Commander M
9] 28] Z (Graphs) — S| 2E 3., (sttogmm ) A" a8 14. A ¥ 3]~ E 2% (Histogram,)
S} dAE =2 t); 183 infant.mortality & AEd & o (OK)E F24W, 17 15. A9
S|AEIDN e Zx] o] T

kel Al Bfute] o e 2= E vhErhd, Z Y
o 2zt Bk &S] Page Up 3 Page Down 715 AH&3SHHA, o]de] 1)
224 5 gohb

4 EA md

R Commnader?| 57 (Statistics) — 24 2@ (Fit Models) M5+ oFelolA o8] 72 5
A Bdo] o] &7ls3lth: (4 I (Linear regression)2} 413 24 (Linear model) Y¥AHE A}

132 2+g o, R Commander® Z&] Z 7] = (history) W7}USS Atk o] 5AL 22 9592 (Windows) Al
) o A] O]ﬁ 7Vs8tty. Zef = (Graphs) — 82 Zej = (3D graph) — 3XFH AP E (3D scatterplot...) & &3t
AREE d5A4A 3344 A EE 588 RGL FAlA yepdth npdrA = 574] 22 feiA AEE = 29
HH‘Q(eﬂect dlsplays) S (Fox, 2003; Fox and Hong, 2009)2 29 (Models) — Ze] = (Graphs) — &7 23 (Effect
plots) & S3oto] /A A H-EH“J-Z]'?‘] A =0l vpepdet.
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Figure 16: 4% 29 (Linear Model) T3} A2} (car 3] 7] 2| 9] Prestige”’} 84 dHlo]E|Alo] |
/J»EH)

go=2) A3y ZEd(Linear models), 1¥ts} A3 E @ (Generalized linear models), t}& Z A
29 (multinomial logit models), 28] 3L proportional-odds 2@ ¥} 72 A4 3] 22 (ordinal
regression models) [U}R] 9} 7= Z+Z} Venables?} Repley (2002)2] nnet, MASS 3 7] 2] &
U AHE) % ARA PR A3 o5 375l Aot deA AT, AE o] U
§} /H 3 2d g3 A= 27 (distributional family)2} tf-8A 2 &5 A€ 3=d S0 E
AZFLE, IASS 33 16, o ¥ 2° (Linear Model) 3134 0] A= Fol, 5]
gt 72 & FHeta Aok

o W55 Ao ¥ stuE T ZEed, 222 B F4 o BArE T - vhek ujof gl
0, F49 fZof, 297 o QEFo (Heto] @ Pt AFolA + FEE WA
PETIHEA). 2RA(MFY Hp)S U 550 235 FHE BR7t 20

o 9 T2 TFE FL FA L EFR dH¥E 5 9 AT FEE AEE 5 AT

o 3k FA F7F otof] A ] o] 7lsdlt) o E Eo], &2l log(income) ¥} 22 £ 9]
£ dgstd™ AR dgsfopet grt

o Rdlo] o]22 o]7]A]L LinearModel.l, AF5 0 24 A= HT} 31A| 2 S &35 oJE R
o522 % thA 7} 7ttt

o 319 3 H 4] (Subset expression)°] kil ©]F 0] %0 27k R 84S BALR 1Y
& 4 ok vk W&ol FFEHH, oA I T (Im function)®] F] ¢} (subset

%-\%511’/]' gz H]O]Ei*“ TS5 ]«] ]’-ﬂ Aol mdl Z3HA o AbgE T st

ZAAS 3 el 2 F=X)9 F(TRUE) T+ 5 (FALSE)S B 713l =4

oty o] & S0 (Prestige H|o]E{AlojA BE ‘ﬂ] A7 AdS A83HA = +)
type !="prof".

B Ao & n
ot >, %2
l:,

(OK) GFE F2H (&
o

2o th2-o] 2= AArsttt 283 2d (Model) @9 Lin-
earModel.10]g}= o5& HAA

A Al 5}, LinearModel. 1% g4 nd g =)

> LinearModel.1 <- Im(prestige ~ (education + income)*type, data=Prestige)
> summary (LinearModel.1)

Call:
Im(formula = prestige ~ (education + income) * type, data = Prestige)

Residuals:
Min 1Q Median 3Q Max
-13.462 -4.225 1.346 3.826 19.631

Coefficients:
Estimate Std. Error t value Pr(>|tl)

Mz dolgAe X8 W4E 9a & 55 XA s vl
3] (Linear Regression) W 3}= Oﬂﬂﬂ =} o]—a}]4 HAHe R 2 24
(Console)2] =22 (Help) WlwZHEH H2E & A&, RI’} A 2=
z35}z}

g
£,

il

il
=
=
iy r
B

g Hsas A E
27 (Introduction to ) AHSAEAE

i)

17



(Intercept) 2.276e+00 7.057e+00 0.323 0.7478
education 1.713e+00 9.572e-01 1.790 0.0769 .
income 3.522e-03 5.563e-04 6.332 9.62e-09 **x
typeprof 1.535e+01 1.372e+01 1.119 0.2660
typewc -3.354e+01 1.765e+01 -1.900 0.0607 .
education:typeprof 1.388e+00 1.289e+00 1.077 0.2844
education:typewc 4.291e+00 1.757e+00 2.442 0.0166 *
income:typeprof -2.903e-03 5.989e-04 -4.847 5.28e-06 *xx
income:typewc -2.072e-03 8.940e-04 -2.318 0.0228 *
Signif. codes: 0 “*x%x’ 0.001 ‘*x’ 0.01 ‘%’ 0.05 .” 0.1 “ ’> 1

Residual standard error: 6.318 on 89 degrees of freedom

(4 observations deleted due to missingness)
Multiple R-squared: 0.8747, Adjusted R-squared: 0.8634
F-statistic: 77.64 on 8 and 89 DF, p-value: < 2.2e-16

2d (Models) Pl w258 &4 Edo| &3 22758 AHT
(Models)—7Fd 27 (Hypothesis tests)— EAF24 3 (Anova table)=,
A gl A, Bl d3=E gtk

o
A
12

(A o
2
et
il
9
ko
g,

> Anova(LinearModel.1, type="II")

Anova Table (Type II tests)

Response: prestige
Sum Sq Df F value Pr (>F)

education 1068. 1 26.7532 1.413e-06 *x**
income 1131. 1 28.3544 7.511e-07 ***
type 591. 2 7.4044 0.00106 **
education:type 238. 2 2.9859 0.05557 .

income:type 951. 2 11.9210 2.588e-05 **x*
Residuals 3552.

Signif. codes: O ‘*x**’ 0.001 ‘*x> 0.01 ‘*’ 0.05 “.” 0.1 ¢ ’ 1

o

© 0 P N ©

8

©

F 7149 (0dds and Ends)

=
4 AR 9 AHs}r]
%% R Commander®] 3}4 (File)o| A 23
oL (File) Wil A 1 E AZTAL <
].‘— HAE 82y Jg=E %E_;L_E}\ﬂi
gl oz R A3E B4R 998 F4% 29g 98 5 9
Word, OpenOffice Writer === 4] %] o] Windows Wordpad 5 -°r4 = ZZMNAEYE
oo 3¢ Fol4 HAEE AW, UIAR AES FIslsjo) WD, B
(Biit) W5z B34 (Copy) & AT (Fie Cire e AL G BA w271, 3ol
A oupes o BE GFE FeA B il A A (Copy)E AES), AE 92 22
tl(apphcatlons) ]/H %jzt](Edzt) — &9]7](Paste (=& Ctrl-v)) & 53} YE-Z 2 A A] oo
2 HAEE Bt} =& SlvE= AAStE: R BlAE Z3 o) Courier New2} 7+ mono-
spaced("typewriterm) ZEE AL23}e}, 12X Qggtﬂ A Eo] o|mA o] HEF A
=
AR, TS BASAE, R 2ehT A el A SF(File) — EYH= 0 24}
0}7 (Copy to the clipboard) — as a MetafileS AW3lel; 28l 2 =& #HF) )7 (Edit) —
7] (F Cirlo))% Foto] A=-22AN Qo) T E gele) ed o, R 299
74%7"1]/\1 :LEH—TE EALal7) —r]‘G}Oi Ctrl-w, = W vl5E 2827 93149 :LEH 2] ol A
o]

A A& 4 9t ulz 7R 2 R Graphics
AT A Y dues 0

oX g Fv Ot
BRI -
A&m{x- m{w

2 o I

(
—

[e]

m

mlo

e @ 22 2 4 ok o] WA 07 Copy as metafiles AT 5 JTh5 R A9
R P ECERER . , FAlo]l AT EAE AR EE AT 4 Utk

oY e 248
2 oh)e} shdew F gt T
7% e A R wael o B HEgE Algel A9



the F2 =, R Commander®] 3} (File)? 12) 2 (Graphs) —» 1228 3} 2 2]45}7]
(Save graph to ﬁle) Hiol A BlAaEe gz 28 A0S AR £ 9} ﬁ‘ro‘( ile) — 2
HE *Z317] (Save script)S F3F9], R Commander 23 HE 3 A3}
2L A A A S~ 9T

5.2 R AA £353}7]

AAE T8 Y 7R WRo] Atk A& S, R Commander W2 31 (File) - &
Y 7] (Exit) — Commander2} ROJA (from Commander and R)E A8 4= 9t} £8 A
RV A, Y A 2 o) dE ] Ak TPLE Aolck v
A2, R Z&(Console) N A 3} (File) - 7] (Exit)E A8 4= Yt} o] 4%, (Ro] W&
2ol 2Ash 9 HolH AT 22 R 49502 A4e] Ao 28 BE Aoltk

Aul" o 2 of] 2 (No)2ka et 74015}

5.3 A3YE oA B JYsi]
~aYE Fe WA, 9EF FYo] AL 9

7tet #ol = & Al F-3stth. R Commander

of gsiAx AAHE HHEHoje 23HE o YEtuY, th2 AR VIAE BHAE EXA ALY
AQJE 5 gk A 7H R Commander+ X3 o o] R &% (Console)= Al¥3h= 22
ofUm, 23 HE F2 4R IAE 2 Utk ol E 9], o8 2 H YH Y RE 2
PE F3te] F Aol A Zﬂ%(@%‘)ﬂﬂo]ﬂ& st B3et R 284S A
AE = (Windows) £ Mac OS X HAL] RoA AlFH = ~2THE 7], £ - o7}
-zzad AR 7], T RStudio <www.rstudio.org>%} T2 & 7t 7 (interactive

development environment, IDE)S A& & 4= Qlt}.16
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