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Cheat Sheet

BaseR., ggplot2, retudiolDE, advanceR




Statistics I ERREFERNZR [ m

® ggplot(), Blk=

X data; mapping; geom; stat; position; aes(); layer();
® geom_XXX-
X point; path; bar; histogram; smooth; density; jitter; tile; area; polygon;
* line; vline; hline; abline; rect; text; arrow;
® stat XXX
* identity; smooth; function; boxplot; density; quantile; sum; unique;

X stat_bin; stat_bin2d; stat_binhex; stat _density2d; stat_summary;

AN .

/_\ ZIN\ °

X fill; bins; colour; group; labs; binwidth; shape; alpha; maps;
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Statistics |

weighted.mean( X,

W,
trim = 0,
na.rm = FALSE

)

mean( X,
trim =0,
na.rm = FALSE
)
median( X,
na.rm = FALSE
)
quantile( X,
props = seq(0,1,0.25),
na.rm = FALSE,
name = TRUE,

type =7,

length
min, max, range, sum
fivenum, IQR (Y75 1iz)
var, sd

DLZA RiIARY88TI #help



Statistics |

e dorm binom ZINyD7h
ZREREN d pnorm A4
. norm - SO o
DRI p qnorm .
RN unit 1557 o
DIEREN q rnorm
AL ¢ beta Beta’y' %o
RV exp 1B n
- pois /Eﬂ‘ K
set.seed(1234): IREMMEMF | | N
BEATL R A PR X chiseq ‘EF Ki#
sample( X, logis  LogisticH %0
size,
replace = FALSE,
prob = NULL

\ A RIAFI90TT Fhelp



Statistics I summary ()

> var‘s <_ C(llmpg"’ "hpll, "Wt")
> head(mtcars[vars])

mpg hp wt

Mazda RX4 194481.0 110 2.620 N
Mazda RX4 Wag 194481.0 110 2.875 IRE
Datsun 710 270233.6 93 2.320 H%IE
Hornet 4 Drive 209727 .4 110 3.215
Hornet Sportabout 122283.1 175 3.440
Valiant 107328.3 105 3.460

> summary(mtcars[vars])

mpg hp wt
Min. : 11699 Min. : 52.0 Min. :1.513

1st Qu.: 56635 1st Qu.: 96.5 1st Qu.:2.581
Median : 135895 Median :123.0 Median :3.325
Mean : 262350 Mean :146.7 Mean :3.217
3rd Qu.: 270234 3rd Qu.:180.0 3rd Qu.:3.610
Max. :1320684  Max. :335.0 Max. :5.424



Statistics |

mystats <- function(x, na.omit = FALSE) {
If (na.omit)
X <- X[lis.na(x)]
m <- mean(x)
n <- length(x)
S <- sd(Xx)
skew <- sum((x - m)”~3/s*3)/n
kurt <- sum((x - m)*4/s*4)/n - 3
return(c(n = n, mean = m, stdev = s, skew = skew, kurtosis = kurt))

> sapply(mtcars[vars], mystats)

mpg hp wt
n 3.200000e+01 32.0000000 32.00000000
mean 2.623503e+05 146.6875000 3.21725000
stdev 3.284077e+05 68.5628685 0.97845744
skew 1.841288e+00 0.72060237 ©.42314646
kurtosis 2.466317e+00 -0.1355511 -0.02271075



Statistics I HMisc :: describe()

> describe(mtcars[vars])

+ .
mtcarsfvars] describe(mtcars[vars])
3 Variables 32 Observations
mpg
n missing unique Info Mean .05 .10 .25 .50 .75
32 7] 25 1 262350 22474 42304 560635 135895 270234
90 .95

824210 965638

lowest : 11699 31290 41816 46695 50625
highest: 456976 555457 854072 1101996 1320684

hp
n missing unique Info Mean .05 .10 .25 .50 .75
32 0 22 1 146.7 ©63.65 ©66.00 96.50 123.00 180.00
.90 .95

243.50 253.55

lowest : 52 62 65 66 91, highest: 215 230 245 264 335

wt
n missing unique Info Mean .05 .10 .25 .50 .75
32 0 29 1 3.217 1.736 1.956 2.581 3.325 3.610
.90 .95
4.048 5.293

lowest : 1.513 1.615 1.835 1.935 2.140, highest: 3.845 4.070 5.250 5.345 5.424



Statistics |

> stat.desc(mtcars[vars])

nbr.val
nbr.null
nbr.na
min

max
range
sum
median
mean

SE .mean

CI.mean.0.95

var
std.dev
coef.var

kW kEFREPFRPUNPFPOORFRPREPEPOO W

mpg

.200000e+01
.000000e+00
.000000e+00
.169859%¢e+04
.320684e+06
.308985e+06
.395209%e+06
.358954e+05
.623503e+05
.805483e+04
.184036e+05
.078516e+11
.284077e+05
.251791e+00

52.
335.
283.

4094 .
123.
146.

12

24 .

4700.

68.

hp

.0000000
.0000000
.0000000

0000000
0000000
0000000
0000000
0000000
6875000

.1203173

7195501
8669355
5628685

4674077

pastecs :: stat.desc()

WuUulkLPOO N

N

10

SO0 OO0 WW

wt

. 0000000
. 0000000
. 0000000
.5130000
.4240000
.9110000
.9520000
. 3250000
.2172500
.1729685
.3527715
.9573790
.9784574
.3041285



Statistics I psych :: describe()

> library(psych)
Warning message:
package ‘psych’ was built under R version 3.4.4
> vars <- c("mpg","hp","wt")
> describe(mtcars[vars])

vars n  mean sd median trimmed mad min max range skew kurtosis
mpg 1 32 20.09 6.03 19.20 19.70 5.41 10.40 33.90 23.50 Q.01 -0.37
hp 2 32 146.069 68.56 123.00 141.19 77.10 52.00 335.00 283.00 0.73 -0.14
wt 332 3.22 0.98 3.33 3.15 0.77 1.51 5.42 3.91 0.42 -0.02

se
mpg 1.07
hp 12.12

wt 0.17
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Statistics | [O] I3 5]\7"}?

o RUTEZEMSHRR, HEABLAERERRITETRES
BATIRNBLEMN.

o —ARRIN, ZUTALMRIEBRIFMAERIESRS (BUE) KEILAL]
BB BMEMEXTBINER, XX R —RFRIER
(model)

o RUWAYRIMBAMXBNETEZE, AXKLREMOGESYEXNES
(XtrlgERE T =AHMNEE) . NAHEENZEIL—TK
R RY=H(X).

o XEBYFRANKZE=8LMN I E (dependent variable, response
variable), MXIANBET=, BMMABES=NE=
(independent variable, explanatory variable, covariate), 217 XF>x
AR FERNU 4R [E]Y)T (regression)




Statistics | [O] I3 53\7"}?

e —BHENVTEARE, BRTNEEMNRAET T#H TN
EEIR[EZ 5P, lT_\_JLﬁJ NZRE (RE) BYBRE=

ERZT =M (prediction)

. ﬁEiﬁFlFEEI’Ji‘Dﬁ/U'J, EREANBEZ=NEBIREXR
MAZ = EHITELT
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\
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Statistics | 1‘59&%%‘&

e PearsonfHXFZEX (Pearson’s correlation coeffcient) Y IUtEx R ENEL 2%
HHEXR, E—RAFErERT. EEHRTEENFREESRE,
Xg—TadgtEtExmEN=E, BET-1/IZE, SRTE=ER
aiﬂ’]@%@_@?&ﬁ? BxRBUET (EHHx) 2-1 (fatEx) , 3
M T EENIPBALMERRE, HXREGHIZDO

o Kendall T HHXZRZEL (Kendalls T) XENE=RIEZEMENFER KA
X (MRE—T= x*ﬂyiﬂﬂzﬁ’]“ﬁ(xy)ﬁ%% — X =i (x1,yl)
Mx2,y2)I=Xf) |, AIEE X R Ay FIULIME 2 &5 (5] B 38 A0 (EJZ
) o Ll Eﬂj(xlyl)*ﬂ(ﬂﬂ) ] I B H ST (x2-x 1) (y2-y | ) 2
ATF0; AR ARTF0, NMiiAxFy[ERT1E1<ay B NFE, Wﬁﬁ'ﬁwﬂ
(concordant) ; .:.)”UT)IJEZWHI_ MERFEAFIHENREBEZ, WD
X‘E?}tEﬂJMH?& , ARFLRFADE (discordant) BIRENHE 3,
M E?}LT\@I‘E?&




Statistics | 1‘59&%?&

e Spearman F&tEKXZA %N (Spearman rank correlation
coefficient B¢ Spearman’s p) BEFlPearsontH R RN ENX B LE
KM, RATEEXPESBVEIR RS BEFEAF% (B

RS A/NBYCEER”) . SpearmanfHk RENE E2HUETE- |

| 2 18], BAEXRUUER., Bl et IR IT AT 23

pa i) NE =2 L




Statistics I SAedENE

o MIPT=RIFUEHATEIEMLET, MEBEKE—FELEKEIHTRILE
REVEEE,

e BNAREMERFEXFESZNE, XENMGAR/NT3

A
squares regression) o IE B FANER,

e XFlmIH—5EZ%, F15MA
RAZESNEHIEENF A
/N, FAEIESIK—FKE ST
EUIEINE (fit) —FKE%

I3 (least

/cl
O

y=0p,+Px+e

y=26.44+0.65x
L EE=26.444; F1Z=0.65|




Statistics |

EVEES:Y A &

i) BN FH— A~ AR 0 ffp A 2 bt F 00— {1 Wi 1 2%

Z 1 5 FH— > i Ak i A A T — > B A i g o A8 e, RRY 115G R S&nfir 21015
Zouskk FHWG AN B8 22 A 1 A A A2 00— e A P o 1 A%

25 FH— AN 2 i R A0 o T 221 iy A8

Logistic FH— B AR AL R i — 2 mﬂmﬁm

(SEVA FH— AT A i A A ot T — AR A i 17 A%

CoxHuI XS H— oMM RAS i il — A~ i (FET- . RMERINGE R & ) &AL 1]
ik ] > 471 X5 2 T K DG [ st 18] 7 1) 540 A

e[ 54 — A AR AL T S A AR i, AN AR AR T
FEZEL H— A2 B AR A A A8 i il — A AR i 2 A% i, BERNIE CUE A B e, Aseie

Fafi H— B A A A R A i O — A~ AL A A i, REFIRAE SR S Y T




Statistics |

e Im(format, data)

o y~xl|+x2+...+xk

s A=

~ OB, Ao AR e, AR R i, BhEadx, zAwiiilly, Sy ~ x + 2z +w

+ o N A
PN AS A2 B, filan, EaEiix, z xSz g mimily, fAEhy ~ x + z + x:z

* TR T REAS B IS T Wy~ x * z * wilJBJF Ny ~ X + 2 + W+ X:1Z + X:W + Z:W +
X:Z:W

" TR HIGRFIENRE, Wy ~ (x + 2z + W20 JEIF Ny ~ X + 2 + W+ X:Z + X:W + Z:W
TN F BRI RN AR, B, AP EIRER S A Rx. vy, zfw, Uty ~ T by ~ x +
Z + W

- W5, TARMNEXPREIENSE, B, v ~ (x + 2 + w)*2 - xwh BTNy ~x + 2 + w +
X:Z + Z:W

-1 MHEREEE, B, Eiky ~ x - IS yfEx ERYEDE, JFamif] g 2om i

() MWEARMAERGRIE S P cE, B, vy~x+ (z+w) 28T Ny ~x+z+w+ z:w, FHZ, Sy
~ X + I((z + w)*2)KEIF Ny ~ x + h, hig—HzfwiiF 5 A mg 2 G

function TWIPIELRIANPHECEARE. HlA, log(y) ~ x + z + wionillidx, zFwikiilog (y)



Statistics |

DR ' A &
summary () JE NG A TR0 25 R
coefficients() H LGB R A 28 (R AT RER )
confint () PR AR ZE0 B S X 8] (BRIA95% )
fitted() A AL AR )
residuals() HI LSRR Y 5k 25
anova () e AN E BRI T 25 e, B0 LA B 245 R 25 i
vecov () SR Z BN P Oy 22 R
AIC() fan B R B Gt
plot () He G S B 12 W 4]

predict () FHAPLE AR A 5 e S e A2 Pl v 1o 2% F {1




Statistics | 18] B2 2% 1% [O] 13

height weight

> fit <- Im(weight ~ height, data = women) 1 58 115

> summary(fit) 2 59 117

Call- 3 00 120

Im(formula = weight ~ height, data = women) 4 6l 123

) 62 126

Residuals: 6 63 129

Min 1Q Median 3Q Max ]

-1.7333 -1.1333 -0.3833 0.7417 3.1167 ———

Weight =—87.52 + 3.45 X Height

Coefficients:

Estimate |Std. Error t value Pr(zltl)
(Intercept)| -87.51667 5.93694 -14.74 1.71e-09 **=*
height 3.45000 0.09114 37.85 1.09e-14 **=*

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

Residual standard error: 1.525 on 13 degrees of freedom
Multiple R-squared: ©.991, Adjusted R-squared: ©.9903
F-statistic: 1433 on 1 and 13 DF, p-value: 1.091e-14



Statistics | 18] B2 2% 1% [O] 13

> women$weight
[1] 115 117 120 123 126 129 132 135 139 142 146 150 154 159 164
> fitted(fit)

1 2 3 4 5 6 4 8 9 10
112.5833 116.0333 119.4833 122.9333 126.3833 129.8333 133.2833 136.7333 140.1833 143.6333
11 12 13 14 15

147 .0833 150.5333 153.9833 157.4333 160.8833
> residuals(fit)

1 2 3 4 5 6 7
2.41660067 0.90660067 ©.51666067 0.00066667 -@.38333333 -0.83333333 -1.28333333
8 9 10 11 12 13 14
-1.73333333 -1.18333333 -1.63333333 -1.08333333 -0.53333333 0.016b6667 1.5606660067
15
3.11666667

Women Age 30-39

plot(women$height,
women$weight,
main = "Women Age 30-39",
xlab = "Height (in inches)",
ylab = "Weight (in pounds)")
abline(fit) $ & 62 o & & W 1

Height (in inches)

140 150 160
|

Weight (in pounds)
130
1

120
|




Statistics I ZInz\ @3

> fitZ2 <- Ilm(weight ~ height +|I(CheightA2)| data
> summary(fit2)

women)

Call:
Im(formula = weight ~ height + I(CheightA2), data = women)

Residuals:
Min 1Q Median 3Q Max
-0.50941 -0.29611 -0.00941 0.28615 0.59706

Coefficients:

Estimate Std. Error t value Pr(zltl)
(Intercept) 261.87818 25.19677 10.393 2.36e-07 ***
height -7 .34832 0.77769 -9.449 6.58e-07 ***
ICheightA2) ©.08306 0.00598 13.891 9.32e-09 ***

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

Residual standard error: 0.3841 on 12 degrees of freedom
Multiple R-squared: ©.9995, Adjusted R-squared: ©.9994
F-statistic: 1.13%9e+924 on 2 and 12 DF, p-value: < 2.2e-16

Weight = 261.88 -7.35 x Height + 0.083 x Height




Statistics | ZInz\ @3

plot(women$height, women$weight, main = "Women Age 30-39",
xlab = "Height (in inches)”,ylab = "Weight (in Ibs)”)

lines(womenS$height, fitted(fit2)) Women Age 30-39

Weight (in Ibs)
140 150 160
| | I

130
|

120
1

[ [ I I l I I I
58 60 62 64 66 68 70 72

Height (in inches)



Statistics | scatterplot()

library(car)

scatterplot(weight ~ height, data = women, spread = FALSE,
ty.smooth = 2, pch = 19, main = "Women Age 30-39",
xlab = "Height (inches)", ylab = "Weight (lbs.)")

Women Age 30-39

160
|

150
|

140
1

Weight (Ibs.)

130
1

120
1

58 60 62 64 66 68 70 72

Height (inches)




Statistics I % It Em I3

states <- as.data.frame(state.x77[, c("Murder"”, "Population”,
"Illiteracy"”, "Income", "Frost")])

vV V. + V

cor(states)

Murder Population Illiteracy Income Frost
Murder 1.0000000 0.3436428 ©.7029752 -0.2300776 -0.5388834
Population 0.3436428 1.0000000 ©.1076224 ©.2082276 -0.3321525
Illiteracy 0.7029752 0.1076224 1.0000000 -0.4370752 -0.6719470

Income -0.2300776 ©0.2082276 -0.4370752 1.0000000 ©.2262822
Frost -0.5388834 -0.3321525 -0.6719470 0.2262822 1.0000000
library(car)

scatterplotMatrix(states, spread = FALSE, Ity.smooth = 2,
main = "Scatterplot Matrix")



Statistics | Scatterplot Matrix

0 10000 3000 4500 6000

15000

0

3000 5500




Statistics I % It Em I3

> fit <- Im(Murder ~ Population + Illiteracy + Income +
- Frost, data = states)
> summary(fit)

Call:

Im(formula = Murder ~ Population + Illiteracy + Income + Frost,
data = states)

Residuals:
Min 1Q Median 3Q Max
-4.7960 -1.6495 -0.0811 1.4815 7.6210

Coefficients:

Estimate Std. Error t value Pr(cltl)
(Intercept) 1.235e+00 3.866e+00 ©.319 0.7510
Population 2.237e-04 9.052e-05 2.471 0.0173 *
Illiteracy 4.143e+00 8.744e-01 4.738 2.19e-05 ***
Income 6.442e-05 ©6.837e-04 ©0.094 0.9253
Frost 5.813e-04 1.005e-02 ©0.058 0.9541

Signif. codes: © ‘***’ @9.001 ‘**’ ©0.01 ‘*’ @.05 *.” 0.1 * " 1

Residual standard error: 2.535 on 45 degrees of freedom
Multiple R-squared: 0.567, Adjusted R-squared: 0.5285
F-statistic: 14.73 on 4 and 45 DF, p-value: 9.133e-08



Statistics | BN %t *Em 3

> fit <- Im(mpg ~ hp + wt +|hp:wt,| data = mtcars)
> summary(fit)

Call:
Im(formula = mpg ~ hp + wt + hp:wt, data = mtcars)

Residuals:
Min 1Q Median 3Q Max
-3.0632 -1.6491 -0.7362 1.4211 4.5513

Coefficients:
Estimate Std. Error t value Pr(>1tl)
(Intercept) 49.80842 3.60516 13.816 5.0le-14 ***

hp -0.12010  ©.02470 -4.863 4.04e-05 ***
wt -8.21662  1.26971 -6.471 5.20e-07 ***
hp 1wt 0.02785  ©.00742 3.753 0.000811 ***

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

Residual standard error: 2.153 on 28 degrees of freedom
Multiple R-squared: ©.8848, Adjusted R-squared: 0.8724
F-statistic: 71.66 on 3 and 28 DF, p-value: 2.981e-13
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Statistics I &5t

o REMB—TLEINMSZIE, EiE 7 ASIRIPIEEUE,
X BFEAR yEI’ng, an: E*%“F‘\ i E)Jﬁ“ ERal: Nk
ENFNEARR . MR ER. THEX. Iy
#rIH. BRLAZR. o ITHIZX .&E%%

o UNFRILIRME LR BERALENE LSRR, REEFBIEIXLE
RS AR B Aoz A NE?

o EIULZNTE=ZH, BRZZMWEKRN. AHLEEEBRK
HENRIDEC R R l:ﬂh_fﬂm

o FEIEXMERSTLSHINIFEHITEEMIE,
o MRBITE=HEMIUN, HFoTMRBEEX

/

,I_L
ﬂ
Si=
_\_
EI]]-
ﬁ
%
IJJJ]+
i"\




Statistics I &5t

e MMET=EMFMMEAET oA, BTN AE: £
X573 % (principal component analysis) FIEF24T (factor
analysis)

o SRR EFERT DRI LOR 2R F o eI —1 4561

o MTAENEBEN—F, AEFHRSERT=NDHN

xR, XEARTZSEMANDHEF, SBEFREKESRISLE
B, ATFRREZE=ENEREEZIV/NTIRREZSHH, N
BEHEUMESEFE T

o ERDOMARE, BFoTEEK, BEREREER




Statistics | R ERTTIT

o RIXFIEREAMITT=RINWNE, BN -HZE, WERHAT
T =4571 1‘%$|H5FIZIQMEEH)5H1JE%2

AR A E RV B 1T, IBANKREKHNZ =71E
DT HENEETMN, MNREHNZ =R 7 2EER
IRETAL,

. (BE, SIFHEEHFIRENKEMTT. Hit, B2
SHMENKEH, HHTER, SERTENRELK

~

o MRKHMEENAR MBS DER, MAIZE
RBERFTNMTESE (FXRER—4) , BFHMTH
I

<=
==




Statistics | TR FERT T

(D.....
O
o ©O
0 0O
0
e
< - 06° o
%’OO 00O
© e
o0
P @D
o}
> O —
- ©
4 o)
o o° Lo
o)
oCp ®
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Statistics | é’aﬁ%%ﬁﬁf)ﬁﬁﬁ]\*ﬁ

. SHTBIOSANMEMN, DEBEMR, RAFITR
MAENET

o BENIESEWMBKIIEMLR, BN
RV THEAFE S, X, =
g

o IFUN_ZEMGEAIBM T, =HMKE=TZH—F, B
LT EE, AT EH.

o M/ REMN, SHEMKNEHMBEEHERR.
o XEGHIERMWMETEERFTEENEIEAHT, ILEER

93 (principal component),

~




Statistics |

o IEIFW/DEIERTD,

o MBXLEMIZHIE
R E SR KER D

PR ERAELT . T AEINAENE?

Ao FTCRAVEHHRY IR

BEZMaATE

o HEMREIN, ﬁﬁl_E’J“iEEH,L,\ B OE T KEZHY
XRZ2—TKIFRYIRE; BIRESL

ANA85%ENR], HEL,

T, BEEXLIRERAME

AL o




Statistics | — M5 F

o I2TEFRMMXINIONTE=AHMIEGE, T=HLAT:
E=/INFAETER (%) = x6: WEAOLEER (%)

m x|: T

x x2: ABEZRIEA = x7: FRPNEN (%)
s x3: TWINEHENFER (%) = x8: 60%5 LA LEEA] (%)
x4 BN\FENFK = x9: IS5 AR (%)

A

s x50 AOEBKE (%) = x10: BRMEETH

e BEABEIEXIOMNTEZAHI2NTEESTE2FREKT, X210 E
ET=EZVERTE=EE, UOER




Statistics | RIZS Ay

e w <-read.table("Ol who.txt",sep=",",header=T)
e b <-eigen (cor(w))

o data.frame(b%va,b$va/sum(b%va),cumsum(bdva)/sum(b$va))

> W <- read.table("@1_who.txt",sep=",",header=T)

> b <- eigen (cor(w))

> data.frame(b$va,b$va/sum(b$va), cumsum(b$va)/sum(b$va))
b.va b.va.sum.b.va. cumsum.b.va..sum.b.va.

1 6.718991161 0.6718991161 0.6718991
2 1.153587902 ©0.1153587902 @.7872579
3 0.883542757 0.0883542757 0.8750122
4 0.467350145 0.0467350145 0.9223472
5 0.429855050 0.0429855650 0.9053328
6 0.170309196 ©.01/0309190 0.9823637
/ 0.110557931 0.0110557931 0.9934195
8 0.033578573 0.0033578573 0.9967773
9 0.027010327 ©.0027010327 0.9994/84
10 0.005216358 0.0005216358 1.0000000



Statistics |

e cor(x, use=, method=)

e cor.test(x,Y, alternative=, method=)

Z 1T

x o P B R HE

use feE R ZBHR AR =, T A all . obs (RIANAFAE SR B ——18 3 i 2k Z i iepkE
i) . everything (BB|SREAERS, FHICREMWT AR 90 Mmissing ) . complete. obs
(A7MIBR ) LIA pairwise.complete.obs ( B MIFR, pairwise deletion )

method TREM R AR . M pearson, spearmaniikendall

A RIABY146T1
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e par(mfrow=c(l,2))

e plot(b$va,type="0",main="Scree Plot",xlab="Component Number",ylab="Eigen Value")

¢ __n

o plot(cumsum(b$va)/sum(b$va),type=“o", main="Cumulative Eigen Value(Ratio)”,
xlab="Component Number”, ylab="Cumulative Eigen Value(Ratio)”)

Scree Plot Cumulative Eigen Value(Ratio)

090 0.95 1.00
I I I

Eigen Value
Cumulative Eigen Value(Ratio)
0.85
I

0.75 0.80

0.70
I

Component Number Component Number
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o plot(b$ve[,l:2],type="n",main="Loading Plot",xlab="Component
|",ylab="Component 2")

e abline(h=0); abline(v=0); text(b$vel[, |:2],names(w))

Loading Plot
X2
X6
g | x7 x8
x10

O. vB

puc X5
N x1
C
Q x9
8 o
E Q
o
O

<

S -

©

S ] X34

| I
-0.2 0.0 0.2 0.4

Component 1
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RIZEE AL

¢ (loading <- sweep(b$ve,2,sqrt(b$va),"*"))

> (loading <- sweep(b$ve,2,sqrt(b$va),"*"))

[1,]
[2,]
[3,]
[4,]
[5,]
[6, ]
[7,]
[8,]
[9,]
[10,]

[1,]
[2,]
[3,]
[4,]
[5,]
[6, ]
[7,]
[8,]
[9,]
[10,]

. 7950001
.7208566 O.
. 7406579
.7067703
.8042734 0.
.6595830 0.
.9502772 0O.
.80648319 0.
.9659989
.9236953 0.

[,1]

-0.

[,10]

.0014715092
.0038134883
.0012919074
.0011586092
.0007199536
.0006228413
.0530022135
.0153927042
.0454607638
.0091039202

[,2]

.060144065

314824979

636943492
.661901672

004766166
276611798
220799909
242879593
134339443
068687733

[,3]

.008697677
.475837423
.160185149
.176245805
.507466756 -
.507240181
.093096669
.193619843
.128011327
.151546515

(SIS IS IO IO IS IO IO I S R O

[,4]

.56507852
.07682501
.05713586
.10130616
.08369953
.04462954
.10903561
.28717471
.02461353
.15698910

(SIS IS IS BICS I GCS I OS IO I S I O

[,5]

.135060198
.309396920
.014479830
.058008620
.176395939
.467825127
093429548
.154519908
.005201777
.172326059

Q.

Q.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

[,6]
143678554
210140824
003239975
056390300
097088710
095992853
050009487
200829636
028266696
199956059

[,7]

.07787578
.09473734
.02145828
.00204842
.21565387
.03252340
.10008490
.01477382
.14930443
.12231945

[,8]

.0007345938
.0023668077
.0992238977
.1011608888
.0340943003
.0042275839
.0327552657
.0685856110
.0552491310
.0590242908

-0.
Q.
-0.
Q.
Q.
-0.
-0.
Q.
Q.
-0.

[,9]
0037926986
0068380772
0792299571
0651573982
0195477392
0008730082
0497531293
0612307083
0597440017
0790538720
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wl <-as.matrix(scale(w))

plot(w%*%b$ve[,1:2

text(w | %*%b%vel[, | :2],row.names(w),cex=0.5)

,type="n",xlab="comp |"

\RE

,ylab="comp 2")
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owh] BrUpRi®arussalam Saudi Arabi
o TR ***: gpablic cedonia audi Arabia Gyjnea
— URepubllc of Ba _[{mldAzerbal n ‘ Bot Uzbekistan Namitsgsotho lnopia
azakhstan . :
Urggl%agldosArgemma leya@fgap( 2 BhUtalSwaznand Mauritania Nﬁéﬁqmmauamm
JamaICKyrgyzstanJord £ Mﬁﬂp@ &W B%%In
nt and the Grenadines qua uinea
a Philippines Cape Verde
- _] China R I's vado ipriliagUReople s Democratic Republic
' Malauaa?@iﬁag araguBo)jyia Eang,adesﬁnuatu
Saint Lu0|a 3’%g§yﬂan Ara?b u%% I
§ %r%a)aﬂdrasncll:;gemaa Zambia
Sri Lai Maldlve ao
’N/ﬁ?anmar Malawi
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I [ I [
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o TR DITMRELEFHIHEKMNFRE XM, B/IITZE=
5'}1;75 JITERD, RFothEESRREERZ/ VD
(thIUEF)

e w <-read.table("0Ol who.txt",sep=",",header=T)
e a <-factanal(w,2,scores="regression")

e a%loadings
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> a$loadings

Loadings:
Factorl Factor2
i; gggg ggﬁ T, = —0.6604421 f, — 0.3320026 f,
3 0:318 0:946 zo = 0.6897585f; + 0.2105372f5
x5 -0.731 -0.306 zq = 0.2964161 f; 0.9204082 f,
X6 0.565 0.222 s = —0.7311456 f, — 0.3061111 £,
X7 0.962  0.263 xe = 0.5654772f, + 0.2217057 f
x8 0.919 0.195 ° /] 2
«9 -0.921 -0.330 Ty = 0.9621764f; 4+ 0.2633326 f,
x10 -0.750 -0.476 Tg — 0.9189977f1 -+ 0.1949305f2
Ty = —0.9212964 f; — 0.3297795 f,

. Factorl Factor?Z 19 = —0.7497948 f;, — 0.4757015 f,
SS loadings 5.136 2.481
Proportion Var 0.514 0.248
Cumulative Var 0.514 0.762
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o plot(a$loadings)
e abline(h=0); abline(v=0); text(a$loadings], |:2],names(w))

Factor2
-04 -02 00 02 04 06 08 1.0
|
5
o
2

x®0

-0.5 0.0 0.5 1.0
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e plot(a$scores,type="n",xlab="Factor |",ylab="Factor2")

o text(a$scores,row.names(w),cex=0.5)

nited R ;‘&g%%ggntﬂgaclpe
Ma|aZémb|a '?lelgs%'k'zﬁll E{]v%smeﬂame%nmar

Guatemala ftReaguay ECuadeidgn Sri anka
Syréan Ara;;,rll:{I lﬁ& guagﬂg— mﬁﬁ"s' Uruguay
A\

amoa D
deglbyah o hlrl;?a? Mauritius  spina q‘)gfgr’?ealand

C e Ve Albania AGES
vanua{u Gabon Mnalca | Thailaireland Barbabiadi! anan
Equatorial GuingBotswand B R ERRTTIRgS akhstan lic of K ‘ﬁﬂts#;lnpy
LaBwaisicMeDstaomatic Replfiy Iy kRbcco United Arab Eagger Y o i fag

Swazilgndpia &"?ﬁg 3“" TOba&?pUb“c of Moldo Qﬁ FeMlon Latfalgaria

Kenga Leba¥bi
BumpBERiBique, Nepal b%%% Republic ° Armenia -4 g'ﬂ&'"&&ma

&h Oman
enedahana
Times SR

— :
\ Cameroon Singapore

Gambia
Nigerolomon Islands

Mali Pakistan

Factor2

N Chad Congo
h Democratic ReputheasHeha« EHREHR R ire

Burkina fEaicea

Nigeéntral African Republic
o _ Sierra Leone g 40

Djibouti

Haiti
[ [ [ |
-1 0 1 2

Factor 1
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F R HTR— L eR &Y

LEXEPERBAMMRLEFR 30 2%4, MNEELFZH (X)) . KT (Xy) . HHE
(X3) 2t @ (Xy), #&Bredk 9.1 Prow. XAIX 30 & F 54 F R RAG+RE B K

E R DHT.

e princomp()
e summary()
o predict()

o screeplot()

o biplot()

& 9.1: 30 ZPFA B EMINIEIREE
Ay | X Xo X5 Xy | AT X X X5 Xy
1 148 41 72 78 16 152 35 73 79
2 139 34 71 76 17 149 47 82 79
3 160 49 7 36 18 145 35 70 77
1 149 36 67 79 19 160 47 74 87
5 159 45 80 86 20 156 44 78 85
6 142 31 66 76 21 151 42 73 82
7 153 43 76 33 22 147 38 73 78
8 150 43 7 79 23 157 39 68 30
9 151 42 7 80 24 147 30 65 75
10 139 31 68 74 25 157 48 80 88
11 140 29 64 74 26 151 36 74 80
12 161 47 78 34 27 144 36 68 76
13 158 49 78 83 28 141 30 67 76
14 140 33 67 77 29 139 32 68 73
15 137 31 66 73 30 148 38 70 78
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i BREBFETMAR | | FTSTIIT:

R in Action

(5E2hR )

[Z€] Robert I. Kabacoff #

E/NT XSS RS 5% i

SO, THEKEIR

FAREIASCIEIRIZIE . SIEIHML
NEFEIES TR, SEEERRE
RTINS DS EREIREFIA2000AF

—

O PR § AR R i

% POSTS & TELECOM PRESS

E8E(8.118.2) ZFE14E
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INTERACTIVE COURSE

Foundations of Probability in R

> Play Intro Video M Bookmarked

Start Course For Free

® 4hours | D 13Videos | </> 54 Exercises

323 16,269 Participants | & 4,350 XP

EI: ZEIE § 77_ I_Et *D J: -I_I_jl- '\L% o 7|: $ ! https:.//www.datacamp.com/courses

INTERACTIVE COURSE

Correlation and Regressionin R

Start Course For Free ‘ > Play Intro Video

® 4hours | P 18Videos | <I> 58 Exercises 828 54,295 Participants | & 4,200 XP

Bookmark



https://www.datacamp.com/courses
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s S IRGFFIGFRERD IR F o EITE

o
Tl

help, FHppt3201J L REBER A

g

o BHMRIAEI4E, FABpsychBFRIYE FHRZX

o FNZES-1%8-5 (16371 —16971)
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o FI

. FH&.

X4

EEF6OTNEFIRIEUEE (33 bschooltxt) , BIIEHNZTEHGMAT

HAMBARIEMN LIRS, EFAEUITEEELSE, WEX

TEREREND DITHITRESE, SRERE, BXNZIEHEF
T, EEBOXMIER,

FHIRRYZEIE

. B
63\

/A

48U N HEE N EE NS KERL, AEXEENEEERYIS T TEFRIT
TELMOE] 10, 051E, 10&E, BN ZXI133_applicant.txt,

S| BERAERMNFNSR, E—TIEFFKIEE:

XX |

ST =R/ 1ToH, HigE

173

ERLS ST

0y

e

7’

A

FHHHIHH

/

SREIRIT RS2
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o I00TFAEMMEF. MIE. HtF. 1BEX. [BE. RIEBRIKS
A1, W34 student.txt

o HTEMADDMHAFZTRNITE, BERIRIBIIRIX ]

FENAN | &2¥ CYIEL WF 15 X ik Hh
1 63 61 72 84 31 79
p 77 77 76 64 70 55
3 67 63 49 63 67 57
4 80 69 73 74 74 63
5 74 70 30 84 31 74
6 78 34 73 62 71 64
7 66 71 67 52 63 57
3 77 71 57 72 86 71
9 83 100 79 41 67 50
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M T TAERCIIN =17, palEaE. B, Bx. HF. M. EM.
HL. Bm. 4R, EY). HE, ER. XHZKRAHm, 8T EmD s eEREESET™
sHEX1 (Aio) , BITAZX2 (AA) . TWE™EXS (Art) . EAFETER
X4 (7t / AANTE) , BxBEEREZIEXS (Ait) « ERFGHETEXE (%)
FEMREEZR=EX7 (I8) FIeEFEFIBAMEXS (Brx /) , BEMDITHRES T8N
NEND, FXNERDHITITHERF(35_industry.ixt)

X X, Xy Xy As ) " A7 ), ¢
I 90342 52455 101091 19272 820 16,1 197435 0,172
2 1903 1973 2035 10313 34.2 7.1 592077  0.003
3 6735 21139 3767 1780 36.1 8.2  T26396 0.003
| 19454 36211 81557  225M O8.1 259 348226 0985
5| 139190 203505 215898 10609 93.2 126 139572 0.628
6 12215 16219 10351 (6382 62.5 8.7  HM5818 0,066
7 2372 6572 8103 12329 1844 222 20021  0.152
] 11062 23078 54935 23804 3704 41.0 65186 0.263
9 17111 23907 52108 2179 2215 21.5 63806 0.276
10 1206 3930 G126 15586 3304  29.5 1840  0.437
I 2150 2T 6200 10870 1842 120 8013 0.271
12 5251 6155 10383 16875 1464 27.5 TR796  0.151
13 11341 13203 19396 11691 M6 178 6351 1.571
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o X305 MR FANM=E/\"MEAZIE R, BNAVEKXIEFINR
3 (BUEMN36 student.txt) P, FAHRAREF D AIEINIX/\
TR e EIT DT, FEAEEF, FHAaL SRR

% FHK LHK THK #¥F HE ME MY
I L2 Ly Iy s I Xy S
a | 1.000

AT | 0.846  1.000

R [ 0.805  0.881  1.000

FTAE | 0859 0826  0.801  1.000

HF 0473 0376  0.380  0.436  1.000

MW 10398 0326 0319 0329  0.762 1.000

ME 0301 0277 0237 0327 0.730 0.583 1.000

MY 0382 0277 0345 0365 0.629 0577 0.539 1.000
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1
N

o 33_bschool.txtZEE 60T A FRAIEIRESE, SEFHEIEMBAY
BURY LT (SalaPreMBA) . 1EMBAZEHILE
(SalaPostMBA) , %% (Tuition) , X=17""T =R 1Y
£ T3£75, GMAT (HBZERZBINZINKSG) FE=,
n EV—PMER RIEMBAE LERMESRNINTE 28
X R,

s ¥ ZlSalaPreMBAF]SalaPostMBA 2 [B]HY[B]) A B 2%
o PRI == ENBE =317

e pairs(), cor(), plot(), abline()
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o IR (M38_coffee.txt) =E I4KETHENMBFERANMIMMEHE =
EJRX AR, PERBAMIHUEEEIR, MEETENMEFES
AL Z AL MOEI6 T, F3K:

e A A CEIPRY kit
s SBINT[O])IREE

= EBHEUEREURE. FMAEFRIE L

B4 | ASE  oMRMGE | K5 | GRKE  oMEagE

0 oUR. 1 N 3 6I97.5

0 1984 9 i 7955.3
I obR.2 10 i 798.9
I 277.3 11 D T87.6
2 6G51.7 12 g 192.1
)
)

(G57.0 13 O 841.4

7134 14 O N31.8
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« BEsAEMEZ=NEEET (BF)

e 39 areifxtFIBE=1TT=: x, vy, u, EFuATEHEZ=

(BEAFIBF 7K )

» MHE=KRE, — T EEEIE, —TRu=Ar, —
TEu=BRY, HMRE—ITH

= iz 1£E])3, EEl)TE%

* par(), plot(), Im()
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