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o 74 o]2L T =2 (double-clicking) & 2 Q220 B2 Arzlo| 1 37| x| o] 2T
Aol AL MDA D 5 9Ueh 0 Aol A o8 BAZE 2w Bl el BRo] o Fa)
Az AAHE OE dolE s AXE o5 Aelth E7(Tools) — 771 2227 (Load
packages) & B3] 27449 R A7 A5 A2 5 Ak

G435} dolgAlo] Aoid, thFslt =x& Q<% agi=E AASH] Y 5te] R Commander
Wi E ST 5 AT 1A B AL A% Sl AE TASLA BT FS GUIE LA Mo} 4
7142 H ool o} k. 14 FAlo] o] LA R Commandert 255424 & 130 L, obvps

Commandero| A1, ol B3 Aol A FE& BAsel s B2 AA2 o AL Aol
< (double-clicking)©] 2% C}.
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Figure 8: 5 W= o] Fo] upF| o} %l o] %9 wffo]&] #HF7].

26 H7 X =2 goje g7 T X ]

HZIA (559 S A=) 0l A(FH S25HH A=)
datasets

hASE I:l ‘ |:|
=

HIOIEd412] 0l 2=52]: Prestige
EEEEFRPETEEEEE

[ &g HIioK) H [ EES] ] l o ==z ]

Figure 9: 74 sj7] A oA 2At7 ¢}7] - car 3} 7] 2] ] Prestige U o] E{ 2] 3¢
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=2 LS =22 WobA, FAleo] IS AMste Hl A ol we AA R7E

g
o
39,.
xa

oA A A, o FolA B2 BAE 5ldoA] €15 Z Nations (o])2h= dlolH
Alo], & ﬂ dlolelAlol gt 7}A 3krk wheko] Moore(2000)2] thAl-#2F dl o] Bl Aol A E}A}
?:]"j;ﬁﬂb]— car 3H7]Z].4 Prestige HolHAlS oSt - T3k oAl o] BAIHE
FAEY - ol A= Y sturt E435HE diolgAlojtt 7)Y stet FAlZ dA B2 ﬂ ]
‘3] ] %’}ﬂ‘é %Oﬂ/ﬂ stUE A8 o, R Commander 2] 9% /61' A = &4% d
olE Al o] 53} AFH &2 THE(flat button)E EHA A5} HolHANES AAT & e
AHAE.

574 (Statistics) — 2 °F (Summaries) — ﬁ/ﬁj gl o] EJ Al (Active data set) = AE)5HA
a9 10. o Y= 2FAE Ao} dolgAle] & 4~%3 W4 ( TFR, contraception, in-
fant.mortality, lﬂ_l_ GDP) o] tf3te], RS Z=X 8} g Eo] Ha g, _.JI:H%)\- AA-A A B
A4, T4, B 5= HIAS) region o2t ¥ ﬁé Hol tiste], 8919 7t ’/\7"°ﬂ/ﬂ
2 A Y £AE 7}X o} dlo]E Al o] & 7Y ]*094 +E 73 thd, R Commander+=
Alo] thg AR P& A= %5}% 7] Fs S-:IL dotA o= R 2iE
AArele AR HE IAAQH o & Wolst= - S A olth

Xl

ol

H| =2 5HA], (Statzstzcs) - 8 ’:(Summaries) — +2]& 2 °F.. (Numerical summaries...)

o e T L1 0S AE S HE Aslch 54 e B o) e A W
550 2ol Bk rogion oz al& wWASITE SioE, 99 A% £44 Qo
A= 2L WZElA] k7] wl# o]t} infant.mortality & F23, 9(OK)E F+24H, (
Q40 18 o) 9 AE s

Hlg 5= Ale| A W4 @7)g ddsteld, 94 2 )58 nhea 9F o7 Fad At the WA, Gl
3N o] e] wiaE AEsfopnt gtk Ex A€y 9% 4 Atk o]d Feols AW 9E$= (Windows)
et AGH Tk vpes 9K o7 WS AEEa, oA AHE 08 WSS A Al Svk; Shift-left-click
o Aeg sy 28| Crl-left-click 22 /)E A€& F713ho}



Figure 11: =37 2 °F t)3} 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

Z|E Aoz A3Ps= R HHS Eﬂ—’,\—-‘ﬂ B} EFAAL (sd), interquartile range(IQR)
of, Hagt A 295, TUL AA £ 58 (WRAE) 2
ko o RAD B A AW

R Commander t)&4=12e] A8 A Ql E%EE,
maries) S} A A= o ﬂM}HAd7mmc
WMUQ$LW§”HPWﬂEL(dﬂﬂ§ -
AE (At A s FalA) Bel ek

F 2] & 2 °F(Numerical Summaries) |3} A A= ESE Q 0l =0 A FoJH FHE9)
kS AAeE 35S ttEnh Jod O%m@mmmwewgmw&JEﬁ%31%12
’E";L(GTOUPS) 3 FAE o] &Eo] With Nations 2k dlo]EHAMol= 24 shutbe] gt
ol 15 %% 0] region M4tk Holw, Aol olv] A ALk o(OK)E =

2 °F...(Summarize by groups...) &F 7} summarize by region 2.2 VAT (17 13.

A(0K) & =W thee) 277} ARy

jg
JN
=
2y
2
>
oo
FIF
Ao
1
P E

Ll
)
kN

w
_}‘.l_:
w

> 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

= P> O = O

Qs A4 Y (Reset) BFE 7P & ATk 3199 BhggA W Rele) BAS FE e
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Figure 12: F&H(Group) W2} ZAell A 3l i

Figure 13: % 7§ X8 W49} region oleh: FwHa} W4 E A

(numerical summaries) 3} A A}
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Figure 14: 3| 2~2E 13 tfs}A=}.

Figure 15: Nations B ©] E]A19] infant mortalityol] T3l 3| AE1H S Y11 = 22i2

oj2] 7§ t}2 R Commander 3325 FallA o] WAcw Aok H4s AT 4

9}]\

R Commander® 1 ZE 9l = AL 3 ZulE Hr} o & 0], R Commander ¥
) JEH‘_——L(Gmphs) — 3|A2E 2. (Histogram...) A& I8 14. 21§ 8] % 7 & (Histogram)
21 EASA = =T E e ZﬂJ_ infant.mortality & A €ISt & oJ(OK)E F=2wd, 13 15. A ¥
S Ag el a5 2z FFo] Ao

ot A4 sl olel Jle) TelmE wEThe, T8 P4 Fo] YA oF AR
o as=7t ®BArk A#e] Page Up 3 Page ‘Down 715 AHESHA], o] H e =
Ed 5 Qrhts

~

4 EA nd

R Commnader®] &7 (Statistics) — &4 2 (Fit Models) ™+ o}l A o8 F7H2 &
A Bdo] ol &7}tk (XM 37 (Linear regression)2} 413 2 (Linear model) ¥AHE A}

BA1 28 o), R Commander: ZL2]Z 7] 2 (history) W7UZS AT} o] %ZO% 22 A5 $=(Windows) Al
Bl of] A ]-& 7Vsstch. 22 = (Graphs) — SAY 28] =Z (8D graph) — SAH AHF=.. (3D scatterplot...) & &3}
MARE AR 348 AAEE 55| ROL AN ehdth AR 54 wue Aalx AdEE g
Hﬂ‘ﬁ(effect displays)% (Fox, 2003; Fox and Hong, 2009)2 =249 (Models) — 12§ = (Graphs) — &3 1% (Effect
plots) & Foho] WAL Teh2- 23 %320 Lepde,
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Figure 16: 418 =2 & (Linear Model) 3} /3 A} (car 3| 7] X 2] Prestige”} &4 t|o]E]Alo] H
SE)

go2) A% Zd(Linear models), dWts} A& B9 (Generalized linear models), t}& Z 3]
29 (multinomial logit models), 18] 3L proportional-odds 2@ 3} 72 A4 3] E @ (ordinal
regression models) [U}A] 8} 7= Z}Z}F Venables®} Repley (2002)2] nnet, MASS 3| 7] 2] 9]
Po AL IS ARAQ RRAAL 23 o3k ARE o] Aol 7t AL AT, o & Sof At
3} A3 24 th3AAE B3 7 (distributional family) 2} th2 A2 42 Adst=d S
6. ol AF 2 (Linear Model) ThEA o] o A= X o], F52
1

o =T FA T Aol AF dHeo] Thsstth oAlE Eol, ¥4l log(income) ¥ 22
£ st AF dgsiopd ok

o 2o 0] 22 o]7|A: LinearModel.1, AHE O 2 A AFZHT) A9 F& S oJH R
olFL

o 319 Al FE & 4] (Subset expression)o]gtal o] B o] B2 Azt RO B3 AS IR Y
& 4 Qlrh wheF 8ol FFHHE, o] 2L 37 T (1m function)®] 9] <2 (subset
argument) 2 FHHTH 223 tlo]HA A5 X9 st Ao Bdl Ao AgH T 8t
A4 2@49 3 Fej= 2 B9 A (TRUE) E=+ 7 5 (FALSE)S H7tetes =23
Fdoltk A& S0 (Prestige HIo|HANA ZE ALY A= A9 H =)
type !="prof".

o(OK) 425 Faw (28 3) 29 23ES Asteh 281 29 (Model) @3] Lin-
earModel.1¢]2h= o] 5& Z A8l M, LinearModel.1S &4 B2 E whErt.

> LinearModel.1 <- 1m(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])

MZH 2z dolgAe £33 W4E g Qe B2 AxloA g vl dywso) o8 AYsts 49
3]7] (Linear Regression) &= &7} At ofefe] AW R Bd 438 Ax5ES 7 sth d& €91, R 2&
(Console)2] =52 (Help) vl w2 FE A2E 4 A=, R 37 2= R 27 (Introduction to R) N2 AE 2+

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*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 ***
income:typewc -2.072e-03 8.940e-04 -2.318 0.0228 *
Signif. codes: O ‘“**%*’ 0.001 ‘*x’> 0.01 ‘x> 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

2 (Models) W2 HE &4 Edo] #3t 22752 AHT ¢ 9
(Models)—7Fd A7 (Hypothesis tests)— 22124 3 (Anova table)=, 7]1&
A oA, thEe 2REE AAksth

H

th odE S0, 2¥
27431 “Type-1179]
> 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*x

income 1131.9 1 28.3544 7.511e-07 *xx*

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*x*

Residuals 3552.9 89

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

F 7149 (0dds and Ends)

=

297 A% 2 Ao
=38 EE R Commander?] 3} (File)ol A A A 4= o) ufd7tA 2 R Graphics
9 5h9(File) el A TASE ABHA AT 4 ek HA duAow v
S st 9ae 2eER JAnE G w2 A BA o 25 Aol o Beldtok
ol T WYL R 20l BAE AT FAT 4ES AED 5 Aok

Word OpenOffice Writer == Al 2] o] Windows Wordpad 59| 9l Z2HAE &
oioh 28 olA AAg HASEE, Vpsz dasE $E3tel Q9D By
(Edit) Uﬂvfﬂw B 213 7] (Copy) S WGBS (E= Cirle S 7|2 T2 87 F2 AL, 2o
A S 0 BE GRS Sel Al B uliel A AR (Copy)E A SH), AT % 2z
2 (applications) ol A & F (Edit) — &°]7](Paste (== Ctrl-v))E 53] YE-Z2 A A <t
2 HaeE 2ot 22 dluE AAstk Re H2AE 39 Courier New2} 22 mono-
spaced ("typewriterm) ZEE ALE-3lEl, 212X eg_geﬂ AEo] olmA E9to] HEFH X
%=t

AR, SRS BASE, R 1A BA Wiel A S (File) - ZFE o] 24
5]—7](Copy to the clipboard) — as a Metafiles A E3le}l; 283 a8 HY 37 (Edit) —

7]l (€ Clrlv))S &80 JE-Z2AA o] 2225 043} etder R Z2f¥

Ao el e HALor) o] Cim, o ol el 8 0] Hote] 2= 5
s @ 22 Z sk 4= Q) o] WA o g Copy as metafileS AESE 4= iS5 R A4 2
WAl A] A 120 2L ATE, B0 AT BAZ A EE 8

r
2
ok
4
30
g

Bo)g)3t MFES A o] B H%o|, of] 71x] gt J4oz a=g (2
B ohe e AU £ 30 A0 990 AS s AAs lu}; 223 gutden u-¥
o

A7} e A @ s

=
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o= giote 2 R Commander®] 31 (File)3} 22 = (Graphs) — Zej =
(Save graph to file) Mol A BAEQ} Oz EHANE AFT = Q) _L]_
HE X338l 7] (Save script)E 3], R Commander 23 HE S A7
492 ABAE 5 Ak

5.2 R A4 £83}7]

RS Zaste A7 712 o] dth oS 9], R Commander W2 3+ (Fi
W 7] (Ezit) — CommanderS2} RO /ﬂ (from Commander and R)E AB& 4 Q. F ]
QRS Aolul, 22RE 29 3] 482 A5 WA ARDE Aolth vp
A2, R Z&(Console)ol| A -L}°7(lee) — ZU7](Erit) S A8 = Q) o] A%, (Ro] W=
2] o] 7‘}5‘.5}3’— A= o HAF 22) R 9372 Aot 9oteA i w2 2ot
AwHA 02 oft] 2 (Noj2hi iR Aot

5.3 AFYHE FolA W s

A2TYHE F2 AR, Jd83 HE o] AdS A3 s HY =& AlFetrt. R Commander
o A 4R Bolt 22UE Fo Getul, G2 B0/ ol E A AL
AT 4= A} A 9 R Commander:= 3 ] n]2] R 24 (Console) S A3l 22
ot m, AT HE F2 A7 SAE 1 Utk ol & 5o, 2] £2 H WHoY BRE E2
9L ekl S DAl AZ (W) olobt Ak B R =z e AL
45 $Z(Windows) 3} Mac OS X ¥ d9 RoA AZ2HE= A3 HE AH7|, = - tho}r}
-z23Y AR 7], £+ RStudio <www.rstudio.org>%} -2 t)35}q 7l 37 (interactive
development environment, IDE)E A& 4= Q)16

d
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