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Figure 6: Bl o8] 2 o] 9] w8 #7].

Figure 7: o] E] # 3] 7]o] A W4 o] & nul L th3} A=A

o tjjo]El # K 7](Data editor) W+l A 3} Y (File) — 2 7](Close) & AE 37 Y = oo]
B #HZ 7] (Data editor) 2] 2 2%F 4] X & FE2¢ G4lo] 3 do]H Al
R Commander?] 43} djo]g]Alo] Hr}.

2.3 7] 2ol A dlolE ¢]7]

%2 R 7147} vleleE 238t gk 7] Aol Q= dlolgAe] 552 o o]E (Data)
— 7| x]e] Ql= tlo]E] (Data in packages) — I Z]X] 9] U] o]E]Al BE (List data sets in
packages) < 5?5]-0# HA-Foll vebdtt 283 Data (H]o]E]) —» 3 Z]R] o)l Sl= t]o]E] (Data
in packages) —ZH 2 E 7] X o A o] E] Al 2] 7] (Read data set from an attached package) &
Ehol R Commander 9914 91:& 4 9 23} 63 A4 14 9. 5} 2ok, fhot 5410
i 7| Gt HolE A ol ES A1 AT, 2 ol BE A ART & ek 194 %
0wl 37RO 5L 9l i & (double-clicking) S F 2 £% | B2 ARl 1 7| Ao] £
ol A S WA 5 ST oAl of® FAZIE e w qoleAe) BFo) o B4t
712 AZE = g2 dolHAY YAE o5 g Aotk =4 (Tools) — I 7] X EE’]»O’—7 (Load
packages) & E3Fo] F7HARA R A7 A S H2F 4 At

B AN fep el

2493} Hlol g

m

A48}

Aol 3l :l' FAA gy Jg=E "”"]’5]'7] 235t R Commander
g AHEE o At 0% 1 Aol 71 % A AE BASELAL ok £2 QUIE A Ko} 2}
7]-Ad v A o] of of 3l Mol oJ" A R Commander 7} Z‘EE}LN £ K1 yH, ojutx

57| Ao Qe mE HolE o] Hole =AAS obth 24 HolH xe Yol R Commandere] A-§o

“NE o2

Commanderd] 4, 0@ 22 A4 F3& BAstel hapynel o AA= o 5A7E Aol
& (double-clicking)°] 8 -FE ).

11



Figure 8: = W o] Fo] vl ol o] 39| to]E #HF7].

B¢ m7ixi==g gojg 27| GG

75 (9 S=aHH A=) dIolE(EH = E6HH
datagets

hASE D

3=

dioled2 ol s g
EEEENEED

A x

r_
=
Ho

o

EH
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)

| @uoo || Eaenl | | @==

Figure 9: JHH s 7] Aol A A5 ¢17] - car 9| 7] K| &] Prestige H] ©| E]
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Figure 10: /3 dlo]E]4lo] W4 2 oF 47].

2ot B2 SHAES) =g Wobd, PAlo] TR A FHE Hl AY ol g e AX BB
8 gt}
obehol B el AoI A, F Gl A Bl HAE o)A AR Nations (o])eHs HlolH

Alel, "oqﬂ- ol o] ¢ Al O]ﬂ'_’ 7} gt U}okoﬂ Moore(2000).4 ohA-Z 2 ool El Aol A EFRF
PG AU, car 7] 2] 9] Prestige HoJHAS ol STt - 3 oA ofn] ALY
%Zﬂw d - ol A5 F9 sttt A dHelE Atk 71 stet FAL A v e G5

] O]H’}‘J‘é FolA stHE AT w, R Commander 38 9% Ak ZA o A+ & 3§]r d
oAl 9] o]E3} AHAH &e thE(flat button)E A A3} HoHAS MAT 4 k=

AL

E7 (Statistics) — 2 9F (Summaries) — &4 ] EIAl (Active data set) & A H3H
a8 10. o I+ ﬂaﬂ’a "g Feiot diolelAle] 7+ & ]33 W<~ ( TFR, contraception, in-
fant.mortality, :lﬂ GDP) o ti3le], R A& X} B &) H A, JJEH@]C AR-H A &
A, TG BT = BB region o|ghe MY W] tisto], 221¢] 7+ ’/\Z"’ﬂH
HF A e A4S 7}Z o} ol g Al °] d A oo W4E ZHA A, R Commander=

o4
ol the wAze) AYe AMOo T AseA He

= AR = g 2o 2=
WA A2 RE BAAOE S22 Yol s

V=31 A|, &7 (Statistics) — L 2F(Summaries) — 2] 4
o el a2 11. # 2L i3} AAE HE Aottt 27
EEo HolA =t} region o]t 221 whA Qlrt st
AAstE AL Wl 7belA] 947) u & o]t} infant.mortality =
Hl) ool 292 34E Adsich!!

ogé A 44 nors
23, o(0K)E T2, (%

NP B2 x| A W sle Adsteid, A 2 o] 55 uhe2 9% 07 F2 ") i Hgtoi, gl
S o)Akl Mg AEEoptt e, e AEE] A4 5 alu}. olgl Aol dntzHe Hre= (Wmdows)
e 7t AL Ak npes A% o8 WpshtE AEEt, o]Xdoﬂ AEE o MeES A" A sk Shift-left-click
o Melg sttt} 18] Ctrl-left-click © 2 748 Q&g Z718 e}



Figure 11: £ 2 2 °F tjs} A=A}

> 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

7B Aoz ’“qﬂﬂ =R ¥ erquartile range (IQR)
oh Hagh AR E5, TIE /‘ﬂﬂﬂ —‘E%-’E h3tel 43t 2 ES (WEAE) &9
Bhn & FED BB AU 2408 E AZA A,

R Commander t3}AFx}e] A e A ol
maries) 3} A= o (OK), -r]/\a‘]-7 (Cance
(Help) ©5& 3} 42 2HA] == (9]7] ?Eé
AE (FEHTAE F3hA) Eﬂ”“’)r 12

24 8 °F(Numerical Summaries) T3} A= E3F Q 9l ~FoA Hod FdE
S ALEE FES wrEth Fod g ok (Summarize by groups...) ©FE 19 12
/EJ':?'(Groups) ;Hﬂ./d—;qe o] Zo] Wit} Nations = ©lo]E|Alo= 2 A Lt g olvt
Eﬂ*‘ﬂh H 5o region M RE Mo, AbH oju] MEHTh "7(0 K)<

2 °F...(Summarize by groups...) &F7} summarize by region 2.2 WA (19 13. FX);

A(0K) & F2H th&e] 37 Atk

Numerical Sum-
o} =29

ol it 1o,
K
o
&

=
Lo
k1
L o
A
Loa
o

NIE
2o
> g N g ko

> 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

O = 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

_ N O R O

PO s A A4 (Reset) D5 E 7P 5 Tk 3199 thagA Wmele] BAE Fzshe
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Figure 12: 3 B(Group) th3} AAtol 4 A g3} 4 A

rf

Figure 13: = 7§19 X3 W9} region ©2te A
(numerical summaries) W3} A},
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Figure 15: Nations ©] o] E] Al 9] infant mortality ol Tf 3t 3]

o3 719] t}2 R Commander 34 2LE 3|4 o] WAooz Aok H4-E A 4
st

R Commander® I ZE vl = AT k3t Zula ) o &
) 28 Z (Graphs) — 3|2E 2 9...(Histogram...) A A=)
s dAE =&} 183 infant.mortality & AEISH & oJ(OK)E +2W, 19 15. A ¥
SagEa:e 77 3z o] At}

wof AlE Sljel izl ) Zelxe wEThy, 2o
H2o gz} Bty A3Ae Page Up & Page Down 715 AL-&3HA], o]de 2g=E
g 4 9lrh13

4 EA mnd

R Commnader®| 57 (Statistics) — 24 2@ (Fit Models) M5+ oFelolA o8 72 5
A Bdo] o] 8713tk (XY &7 (Linear regression)2} A& 2 (Linear model) FA-E n}

132 %e m), R Commander= ZLe] 2 7] % (history) W7l &S At ©] 542 27 A5 $=(Windows) Al
) o] A] o]}l 7Vs3bet. 22z (Graphs) — SAFY 222 (8D graph) — SAFY RFHE...(8D scatterplot...) & 561—01
ARE e d5AA 32 A EE 5838 RGL FAJollA vepdtl; npdriA £ 574] 2de A AEE e 2%

Hﬁﬁ(eﬁect displays)—?: (Fox, 2003; Fox and Hong, 2009)2 29 (Models) — 22 = (Graphs) — &7 23 (Effect
plots) & &3kl 7 A A H-EH:%J—’Q'/;\] =920 tepdr}
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Figure 16: 418 =29 (Linear Model) T3} A2} (car 3] 7] A 2] Prestige”} &4 Wl o] EjAlo] |
/J»EH)

go=2) A3 ZEd(Linear models), d1¥ts} A3 E @ (Generalized linear models), T} Z 3
29 (multinomial logit models), 28] 3l proportional-odds 2@ ¥} 72 A4 3] 22 (ordinal
regression models) [T}A] 2} —‘,:—7H% Z}Z} Venables®2} Repley (2002)2] nnet, MASS 3 7] ] &
o ALR]. P1S AlR Al HRolAE A3t o3} ARkEo] ol 7} AL A ek, ofE Eo] Uk
3 Ay 2 Eﬂﬁ}/ﬂ-x}‘; —E—:-L_%(dlstrlbutlonal family) &} th2 A2 45 Adst=d Zu)=
Azt A0S 27 16. oA A 2 (Linear Model) t2hdA] o] A A= Xo], 55
Ak LR E FHFL Y

o W-B5 Axte] ¥4 stuE T 2w, 242 B F4 o BArE T - vhek ujof 9]
oA, 3410 dZo], 284 gkod @ BXo (Weto] ok Aol + T E WA
PH3tEA). 2A(HFE M) U B5o) 235 P& nexrt 2ot

o 9 T2 TFE I FA L EFR d¥E 5 Qe AT EIZE AMEE 5 ATk

o T3 FA F7 el A F dYo] bttt ol & £, F4]¢l log(income) ¥} 2 §-0f
£ g9 9 A4 s opet gk

o 209 o]22 o]7|AL LinearModel.1, A5 0 2 A A&} aA 4k §53 ojH R
ol g2 2% A7} 7Hs 3ttt

o 19 3 H 4] (Subset expression)o] ekl ©]F 0] %" 27k R 84S BALR )Y
& 4 ok vk W&ol FFEHH, o] AL I T (Im function)®] H] ¢} (subset

argument ) & -‘4%1‘%, gz H]O]EV“ TS5 1«] }—4’5\«1 29 A3l A-gdTh ot
AA Ef‘ﬂﬂﬂ 3l = 7 #HE29 X (TRUE) E+= 7 3 (FALSE)S B 71st= =84
3ot} oS 5¢] (Prestige HIo|EHAA ZE H|AEE AP /‘ﬂE_,ﬂs]—A] =)
type !="prof".

g(OK) G55 F2d (8 %) b3 ZHES A4ikeitt. 283 B d(Model) &3¢ Lin-
earModel.10] 8} o] 58 HAAI3lH, LinearModel . 1S &4 El & whE=t).

> 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(>|t])

Mz dgolBAe £X3 WEE 9al e 55 XA s ke = 4
3] (Linear Regression) th3h= ol 2] 7} H T} 0}3H4 AWe R B2E 3479 X]*f'?‘ﬂo 7}765]"4 A F 59|, R &
(Console)2] Z-22(Help) Wl wZHEH H2E & A+E, RI’/} 37 2= R 27)(Introduction to R) N4 8AE Z+

z3}e}.
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(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

et A
(Models)—)7]-/H 74}4(Hypotheszs tests)—) HERHE A F (Anova table)=, 712
Ae Aol A, el A2 E AN
> Anova(LinearModel.1, type="II")

Anova Table (Type II tests)

Response: prestige
Sum Sq Df F value Pr (>F)
education 1068.0 1 26.7532 1.413e-06 **x*

income 1131.9 1 28.3544 7.511e-07 ***

type 591.2 2 7.4044  0.00106 *x

education:type 238.4 2 2.9859 0.05557 .

income:type 951.8 2 11.9210 2.588e-05 *x*

Residuals 3552.9 89

Signif. codes: 0O ‘*x**’ 0.001 ‘*x> 0.01 ‘*’ 0.05 “.” 0.1 ¢ ’ 1

5 F7}4d 7% (0dds and Ends)

51 474 AF 9 A 3]

O~ 8 ES R Commander?] 3+Y (Flle)°ﬂ A AH A7 = Ao} upR A Z R Graphics

23] 49 AY(File) Mol A 1A= E AGHAT AT 4 Atk AT, AWAO R w3
stux} st HAE 825 zan_g -‘%E—ii’\ﬂé -ErH °J°ﬂ FHsk= 2] o desith
olel W oz R ATES Bz A FA% 4EE AEY 5 Ak
Word OpenOffice Writer = 4] %] o] Wmdows Wordp ad 59 9= ZZAAE G
Ve, 22 FolH HAEE RATHY, NSAz GASE BEsistel Aok, B}
(Bdit) W A BA}8}7] (Copy) & AEGL (£ Clrle 2 712 TE FA 27, Fof
A OS2 0 % B2 B el A W virol A BAFSH)(Copy)E A BHa), AR % 22
2 (applications) of] A] dé](Edz't) — &o]7](Paste (=& Ctrl-v)) S F3to] Je-Z 2 A A oo
2 HAEE Bt} =& SlvE= AAStE: RY BIAE &3 o) Courier New2} 742 mono-
spaced("typewriterm) ZEE AL2-3}e}, 12X egguﬂ A Eo] o|mA 9ol HEF
=t
A7 A &2, 2 ZE ARSI, R 289 A wgollA 31 (File) - ZHHE] FAF
5]-7](Copy to the clipboard) — as a MetafileS AW3le}y; 28l 2 =g #HF 7] (Edit) —
7] (EE Cirl))& B3k] =22 o] T2z g ool qetdow R 249
XLZM]H :LEH—LE EASH] f18te] Ctrl-w, = Wt vlFmE 2] 27] 91819 :LEH el A
b @ 22 2T 4 ok o] WA 0 R Copy as metafiles AT 5 JTh5 R A4
AT A e 1% 24 AR, T AL FAE AF EE AAT 4 9k
Bolg) st MFES il\}%‘ Hﬂ\ A %ol ofg] 7HA thge PFAor Yz E WR
T A

R Stk SHA R, ©]714] A ksl =
A7 G T B wa A o SAL A5 s gl Aga

01

,d
ka
rlr
rO
=
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o2 theto 2. R Commander®] 3} (File)o} 22 2 (Graphs) — Zef ZE o} Q2 =] %3]7]
(Save graph to file) WA B2EQ} Oz 3435 AFS ¢ vt L (File) - 2=
g E X] %317 (Save script)E F3+o], R Commander 23 HE FS A Fstd, UZo 7]&
g AN 5 T

5.2 R A|A £83}7]

AAE FEE ol AR BHe] ATk A& Sol, R Commander w59 52(File) — &
Y 7] (Exit) — Commander2} ROJA (from Commander and R)S A8 o~ 9t} 8 A
Adig Zojn, 23 YE F3 &9 FY W& AFst7] doteA AEdg ot npzkr
A2, R 2% (Console)oN A 3} (File) —» ZUW 7] (Exit)E A8t = Qit}; o] A9 (Ro]

go] ZHA8ta 9l HolE AT 2-2) R A3 s AAst7] 94 AES Hs Zolth
dubA o o] 2 (Nojetal tigd A oltt.

5.3 ~zgE FA WY st

23AYPE F2 A, 489 gFo] AYS S st A =+E AF st R Commander
of oJsiA AAH HWEHole 23THE Fol YEUY, & AY7IAE HHAE BAAAY
HARQ T 4= o} 34T, R Commander+ JA S 2jn]9] R 24 (Console)& Al-53t= A2
otym, 23 HE F2 dF IAE 23 Utk A& E9], 9 22 @ PP RE &2
Ay st FAlo AN AEF(HY)F ookt St} BRI R ZRIHYS AslA+=

Y5 = (Windows) £ Mac OS X W2 RoA Al&H <=
-2z AR 7], =+ RStudio <www.rstudio.org>%} T+
development environment, IDE)E A&} g 4= Qlt} 16
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