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in EDA

* HO|HE 2=z ®HTI0] JHHE F 9o ZHTH YES H=C0t
- A3 OOIEHE B AEZ BHEO] HE

(ot |E)§ =
« 29Y HoIHE HOlHS SY 2?1l 20T J=, 22 HEf S S

l

, independently and identically distributed) M & Sl=X| RICHSHA EICE
ZLEHE MERE OOo|He| XL (BRY symmetric, bell shaped), O|& X[ TITHS StA|
gLt 1 Olfe E«o| & =10[7] 0|t a2 X2F2t O|¢X]0| F SF5tCt.

2tE 2 XSt probability density function

LS GO|E 7t 7% HEE2 SHETET0 ol EaE L
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In R raui

(1) B(p=0.1) HZ2F0| HEEEZE AL

(2) 250 22 B(p=00)0M 37| 2¢l HERZS FE3IH E= BdS 7o

3) E28d= 0|83t 95% 4 qztE #otn, FoiTl MEF7to] RS ERot
A=K THESHAI2

@ flel 2-B) HYS 100 ¥ =510 1007 E2EwS ofi, 100 7 95% 4=tk
REoE ZYSH| @2 ME[F¢He £& HeAe.

6) o #2Ex 10070E 0|80t #= HO|H HExesS 2N F
SIAEOYME O2[AR

(6) H=2+0] 22 B(p=01)0Af 37| 202 HEHEZS FE00] EFS Tt O
A4S 100 ¢ gH=50] 100 7 E2EwS TOIAL.

(7) o 228w 10070 S O[8ot0 #= HO|H HExetsS AN F
SIAEO™MES 2|7

?1el 5ot X2 Normal(10,5) Off Al AA[SHA| 2.

EA| 28 (statistical distribution function)

e Is
d*(x, 2) gt =2E 4 f(x)
p*(x, p. 2) =EeE gh F(x)
q*(p, 2) A2 mst 7k Fi(p)
r*(n, 2) 2ESty M2 HOJH n7f HESHA MM
f(x)
/V """""""
d*(x)=p
X)
x=q*(p) X

# iy
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beta

binomial
Cauchy
chi-squared
exponential

F

gamma
geometric
hypergeometric
log-normal
logistic
negative binomial
normal

Poisson
Student’s t
uniform
Weibull

Wilcoxon

beta shapel, shapeZ2
binom size, prob
cauchy location, scale
chisq df , ncp

exp rate

f dfl, df2

gamma shape, scale
geom preb

hyper m, n, k

Inorm meanlog, sdlog
logis location, scale
nbinom size, prob

norm mean, sd

pois lambda

t df, ncp

unif min, max
weibull shape, scale
wilcox m, n

http://www.statmethods.net/management/index.html (G| O|E{ 2t2|)

H| 0|2 control statement
for

I for (var in seq) expr

for(#== in AX)

{23}

> for(i in 1:3){x=1i*3;print (=)} [1]

[1]1 =
[1] &
[1] @

#

> ®x=c|(50,60,80,90,95)
» for{i in length(x):1){print(i)?}
[1] =

[11
[11

4
3
2
[11 1

— 1 5
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if-else

it (cond) expr
it (cond) exprl else expr’

it (22) (2%) Z70| BEeH 2H0| A

> for(i in 1:10){
+ if (i%%2==0) {cat ('Even ',i,"\n")}
+ else{cat{i,'= =3','\n')}}

1= E7
Even 2
3= EF
> for{i in 1:10) { Even 4
+ if(i332==0){print(i)}} 5 = Z
[1] 2 Even &
[1] 4 7T = Z4
[1] & Even 8
[1] &8 g = Z4
[1] 10 Even 10
Ll
while
while (cond) expr
while(Z2) (2%}  ZH0| UEee SOt B& H2 Mg

> while (i<=3) {print (i) ;i=i+1}
[1] 1
[1] 2
[1] 3

t o}

% 257

oot

[ I%BooksWRE-2#ch1lR-R ET7|

w0 22 A

game=function () {
x=round (runif (1,0,1)*100}

for(i in 1:10){

cat ("Gues=ss? ")

g==can (mmax=1,gquiet=T)

if (gzx) {cat("Lower. ‘n")}

if (g<x) {cat("Higher. “n")}

if (g=x) {cat("Good!™);break}}}

#
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R I#BooksWRE-2wch1R - R HE7|
ez
ng=function (m,s) {

max=m+id*s

min=m-4*s5
¥=geq(min,max,0.01)
fx=dnorm(x,m, s)

plot (%, fx,main="EAEXPDF"',
type="1")}

[ I#BooksWRE-EWch1R -R BT 7|
$EEFIES 2(2: HEEZ
X¥=zeqg(0,1,0.01)
fxl=dbeta(x,3,2)
fxZ=dbeta(x,2,2)
11 ()
split.screen(c(l,1))
screen(l)
plot (%, £x1, cype="1",
main="HEEE PDF',col="red",
vliab="fx',xlab="x",
Xlim=c (0,1) , vlim=c(0,2.53) )
screen(l)
plot (X, fx2,type="1",col="blue',
vliab="fx',xlab="x",
Xlim=c (0,1) ,vlim=c(0,2.3) )

plot(x, y, main="*", sub="",

mE|

[H
oo
als

xlim=c(a, b), ylab=*", type= *")

| HE O o§F|E A9l EZFG
ME2 AJRIE Ctrl+N
AFEIE HE3 Ctrl+O
A Ctrl+5
OE 0| ECZ HE.
oI4Y
AFEIE T3

TE=dnorm(x,m, s

plot (x, fx,main="4 =X EDF",

type="1"}}|

#

ng.R - R EHE7|
|2
=) {4
D.01)
} > gource ('ng.R')
> ng(3,2)
> ng(g,1)
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FI01M 100 T2 OlgE E7|2 of7[2 ZH5tAL A=
1103 0|22 0 2H 117X E7|8

2-¢40| 58, Z|CHk0

re
ne
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e
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il
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=7|(stem) 0| ¥S EICL

Jdgls W2 ZHESiCh 7| HE Fol <AHE =7 | A2
AtEe 90| & Xp2[O[X|TH o A SHLpEt ™ |
= 9.k =7|-9 189 FH2 Atz X HElet O|4X|E Ot A
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=

ds=read.csv("ceo.csv", header=T) + Ao SOHF Qe I "Alo=z
stem (ds5CEOC. Salary) x;g_.élj __?.: g—lo‘l §O|_|E|'
+ds§pi+B; QEHE ds Lo By
H4E 018 X

The decimal point is 3 digit(s) to the right of the |

0 | 178889
1 | 000012334448
210
3] 3
s £7]-9 12)7)

http://lib.stat.cmu.edu/DASL/Stories/SingerHeights.html
SHAITRRIOf 7| 0f Th3t (EHS: inch) HO|E{O]Lt.
2t ofeol £7)-9 1S 2|1 A
7| HiolE] FAOf Ciet £7]-9= d2[1 6H’i1 SHA| 2.

=

)
2)
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+ Stem-leaf plot sjj A5} 7|

> X2 217 Y EH

Tt
g
> %—OrEI (EIH.J%D A H M => S22/ 7t TTO| Ji40lCt

£lCho
> 22 OiE o F

> A=l #Hel W 24t

> O[&X| EX ofF 5 2K

(S|IAE %M} H|w)

Z7|-9 82 0% 2™MStH S|IAETDH (0|2 bar chart 2t : 20| ZICLSAETME

(==}

RO o SRt JEHRTEM @2 € + o gED Bel 7|2 LEHHEL stem-

leaf plot 2 Xt& (0| LIEfHCE J5 22 S|AE1R0) Hisf § 2 25 = & UL

LS5 O

(1) $EEEHS 58
Qo] O KX & stem-leaf plot o] HH

o
DL CEO QR0 HBURES

(2) T, X2 of%
symmetric (bell-shaped) skewed to the right skewed to the left
I A, 5 2 positively skewed negatively skewed
FE X£3 2 X%

P .
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=
BR<5Y3

BRI 32 AN B3>593
Lo BHE2H X*=+/X 9 mild pos.
R e S EC =log( X )= pos.
X*=—-1//X > severe
pos.
*=—-1/ X = more
severe

X*=X? 9 mild neg.

X*=X? 9 extreme neg.

&) Anderson-Darling test for normality

library(nortest)
ad.test (dsSCEOC.Salary)

> ad.test (dsSCEO.Salary)
Enderson-Darling normality test

data:
A:

dsSCEQ.Salary

1.1633, p-value = 0.003¢74

(¥= E%-E | H?D,; 95% AlZ2|7ZF 3517|) conf.level=0.95
> test (dsSCEQ.Salary)
One Sample t-test
data: dsSCEO.Salary
t = 8.3815, df = 1%, p-value = 8.333e-08

P
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alternative hypothesis:
55 percent confidence interwval:
B8%¢6.65%96 14593.5404
sample estimates:
mean of x
1185.1

output=t.test (dsSCEC.Salary)
names (output)
outputsconf.int

> outputsc
[1]

onf.int
B9F.6596 1492.5404

true mean is not equal to 0

1
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S| AET 13|7

@N
L2 XY YCEE NEd e, 22 21 W Ho[H T 0| HeHo| O
i 220 72X LOotEA|L.
(3) a2l X * M=
S0l B2l BEO| U0 SYEE REOR YO AU sLIY
7t5/40] 7t =Ct 2t 2780 mep H2 FHo| #7t0] SAIo| Z 80| k= ZT0|
7t8 LtEfLHZ| 2 Bt} CHEQ| BL& bi-modal 2XE g2t 8K %=Lt ofLisHH
T2 ZHB B9E7 ST T 4 UJ| WRO|Ch CEO AL THE HEHS ZHECh
A SIAEH
3
8
2 o
g
o g
g [ I I I I ]
0 200 400 600 800 1000 1200
ds$salary
EHE uni-modal CtE bi-modal / multi-modal
=927 271 o|4¢Ql oloj= ZHETo| StLf o] Y 7ts/g0| L O & &0 o
fSH4E 100 HO| BRAE XA SAEIUS 12 bi-modal BERT 2 50
=Ch ALESHH Ofxfet EAt ZFAQ| AHO[7F Lt7| M0 I3 20| gttt & 53
M=o E40 et ZHEH0| L= TICE 8=2 ARSI S[AEOME Je{EH ot}
=927t 3-4 74 7tsd0[ RUCL f? stHYE XtO|= QISH0... O|NEH OH H4~E
SESt=Lpof o2 22 RETo2tE 229 NIt TOHE = UL 2|7t 270
0|49l FLE TEre Rl £F U AW Al@sts H0| BRI 1Lt
Hchol| ot HE7 QICHH HIO|HE 22510 2M3st= 20| X gt
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O A7|17: XtE2 £AM9| 22 & He|(bar chart, pie chart)Lt
| P O] BEE 7K1 E4=(0f: 2T T
A = Ch CEO 30 B2l & At2 & 0[&3t0

A AZEQOOM ZHEE p-gt2 two-sided(EF HE) 7t B Al @2 S
2|22 §o B HE 7MES Ha:u»350(85 48) 2EoHH p-ai0] 00821 2

005 2Lt 382 FF7tds 7|42 5 Q2L HE 7HEE Ha:p>350(HS 4E)
2FotH p-2t0] 0.041050[22 005 ECt Mo #|f7bd= 7|45t As2 #O0HRCR
ZE X2 =+ QA0h 2282 g5 48 21 #F7H20] 7| 2T 22 7ol=E0A
TS dd 2tk FRIHES 7|4t

oE
=0
11°]
mjok
i o
pal
oA
|.|-|

% = deoz Xtz Hel(range=Z|CHgt-E A7)t E0{Tl(spread) L E

7 =of{range)

(5) O|AHX|(outlier) 2
CHE 2H5X|0ff Hg) 02 3L H2 25XE 0|y (outlier)2t Lt O O] X|&
SIAEI-MON EH ZAE £ Aot S|AETHO|LE stem-leaf plot of Z LHE
A
1103(#{2h Q1 AtEHo|Ct 22 0 &3}0] (Box-plot OJLt
a8 dHs 0| ALt CEO
32 ChE CEOOf He 2823 O|4No2 = ¥ CEO (0| Ol¢X|2t o) 7t
~
2

% 4 ot

P
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(=)

0co0o ooooo

AsuaQg

ds$salary

ol

=12
=

O] & X| 7t
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Ol X|o Th&Ql JHHE ZAISH =X 7F U= HAHO|H K=o A H Ll

iy
_|_._|
T
3
o
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SLO
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ol

BIE & oefotr| fleiM= 2712 7t 8-10 71 E= &[0{0f

o

i

M (squeezed stems)

FZ=7|7F 1-20 kK] QICHH 1-2, 3-

o
2

o}
7} 20 740 M 10 742 =0

Ct. O|ME =7|

=
—

<+

B MO (stretched stems)

L

> &7 7t

(double stem) 22 5 S&(five-line stem)st0| Ar&3tHL}.

(04]) double stem: 1. (1.0~1.4), 1. (1.5~1.9)
(al) five-line stem: 1 (.0, .1), 1; (.2, .3

6,.7),1.(8,.9)

) 1s (

, 1 (4, .5

)
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AE

11 E2 =
12 1+]1
15 1tz
17 1115
13 1s|7
19 1.]8
20 2+ (001
20 2t

21 2t |4
21 Z5|8
24 2.

28

My 87 20| Be 24

[y |

> Sturges formula L =[1+logo n] () n=30 & L=5

> Velleman formula L =[2\/ﬁ] (o) n=30 = L=10

> Dixon-Kronmal formula L <[10log1gn] (0fl) n=30 =& L=14

agiL flof M0 o3 27| #(LE BYotE Az Lo met 275 2857 ofgd
=X JEIE MUz &7 o2 287t Ao o] SHE2 AEEX= ¥=Ch e 2/0|=
x BCF AX| = o = A4S 2f0IStot. [2.9]=2 / [3.1]=3

o)
Uik
ol

hist (dsSCEQ.Salary, nclass=10, freg=F, main="Histogram")
lines(density (dsSCECQ.Salary) ,col="blue")

-nclass A2 9| IS ZEBCL
-freq M2 gz 4l MOfEIE
a

o
- g lines)= SEEEASE

&! h} I@,. S|AETE 2|7

http://lib.stat.cmu.edu/DASL/Stories/SingerHeights.html
SHRTh@lol 7|0f et (THSY: inch) G OfE{O|Lt.

1) 24t HEY S|AEIUS 12|71 SJAMBIAIQ. (FEYEELE 12|A|Q)
2) 7| HH|of CHet S|AEO™MS 2|1 ofAq5HA L.

P .
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MXF =g 12 box whisker plot

Stem and leaf(Z7]-9)) plot 2 AtE0| £mo| HEN(ES CfA, CH2) Trolat O|AK|E LAY
4 Qe E0/Ch J2fLf S-Lplot B X Hest 5 YU, MO ALES
(25%, 50%, 75% S£0| ZtS), O|AK|2 MO WTEle BEK|TL HY O|AX|QIK Y

4+ FIgksjof et

Box-whisker (A +=&) D82 plot St (W= B 7tXA]) [&AF o 2], A2 fIA
[&A T, A=o ZTiL, Z|agh(whisker), OldX| EX R (bulle)E 12 52 oAt

SEfo| 12lo|ct.

+ Box and whisker plot 12|7|

MAZEEH L2 MOl =YX H M7 Box and whisker plot 0|2t Sl&= Box plot 2 12|&
%HE Ct21b ZCh [CEO Atz 0]

M 1] Rtzo| x[4gf, Z|CHELE 0[85t0 y= g2 Jalct
[-.-_-A'I 2] QL, Q3 & 0|8ty HAE AL ¢Xte| &O[= OrF 2O|7t Gt

o

o
=M 3] A 7t SYUS A2l BEE 7|22 (+) BA[DHT
1000 1000 1000
543
543
462(+)! 365
500 —| 500 | 500
+ |262
262
0 0 0

P .
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[&=XM 4]IQR = 0|23l 74 M (imaginary line) Inner fence, Outer fence & 1 2ICt 7hA
H2 M <A 20| BAISX F=Ch O|gX] EX OfE ®ioh7| et ¥Al HO[Lt
IQR=(543-262)=281
Inner fence (Q ~1-5%IQR Q3 +1.5xIQRy _ (159 5 964 5)
Outer fence (@1 ~3<IQR Qs +3xIQRy _ (587 1386
[M 5]+ O|4X[E HA|SICLAZX| T Inner fence £ GX| b= (O, Z[AZTHA|
288 JZICt Fence £ = ZA=X|E O|AX|2} (outlier) SHCE. outer fence 7HX| Y=
=X O|AtX|, inner fence Bt O ™M mile O|AX|2} SHCH [CEO O A

1000 | ———— 1000

500 + 500 +

P .
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A

read.csv("ceoc.csv")
bnxplnt[dsasalary,main=”n

d==

TRUE,

boxplot (def=alary, notch

cml=(c(”gmld",”darkgreen”)J,main=”D

000l oo8

ooZ

o |--e-

s

T 1
000t

002 002

+ Box Plot sjjAi5}7|

2| HEY

ol

Of 25%, =f2 of2f FE0f 25%7t RALt.

A0 50% At= 7t

dEE & = ACL

HOME S8 H 91 F=20] 25%, of2 £20| 25%7F A2z 29|

Kir

o

160

=<
ar

ol

SX=9 oo =0

A

Atz #=5Xel Y fI4, 21

Il

K

folu
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Ol EXY Bt
A2 BEX B 02 S0 Hof XLXA 2L e BEX, 04K EX RS
Tforgt 4 9ICh @1E0| 1100 0|42 Wi CEO & O[A4XYS L 4 QUck

£71-9 23S SoiME MK EX O1RE YHY 4 UK, 43 £Y 1HS S0t

rir
3]

stem-leaf plot 1
HE = mote = QU1 UYL O|UXE
E3| box-whisker plot & ZICt7t XtE20| £ %}0

plot O|C}.

(M. MR 29 d2)7)

http://lib.stat.cmu.edu/DASL/Stories/SingerHeights.html
YA 710 oot (EH9): inch) G OJE{O|Ct.

1) 7| Hiole FA0o| tiel 27]-¥S d2[1 S{ASHA2.
)

-0 |
Zt EQ| A =G J8S o JefZ0f J2|10 3 45tA|2.

N

éﬂ h.’ l@" MAt =99 12|7| RIFASTFOOD.xls

AR AR 1S o S0i0) 120 ZIE AR

P .
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r

At 29 ot7| - SY (A

(W7 mean)

3712 Y, 5K 27| (magnitude)2| S
LHe 7t

™ HA

|0
Hu
H
rin
s
A%
>t
mjn

0

gret = Hlojg 27|2

(X ?d skewness =) Bx2 X|2HO| *
(1) GIo[E == get (of) 23 ek &
o Q

—1
—
(2) BMEHA trimmed mean; ¥F 12| Y2 HO|HE H Qe T+

n
|ofSt2 2 Chg Abds MA[ L

> summary (ds.ceofSalary)
Min. 1st Qu. Median Mean 3rd Qu Max.
116.0 872.8 1065.0 11%5.0 1354.0 3325.0
> mean (ds.ceossalary, trim=0.1)
[1] 1110.0862
> fivenum(ds.ceoS5alary)
[lj 1l16.0 B848.5 1065.0 1357.5 2325.0

boxplot (ds.cso5Salary) !
ds.ceol=subset (ds.ceo,Salary<2500)
boxplot (ds.ceolS5salary)

e R

CAL Of2f O] &X|7h &l => H<ls =4t

o
oo

é — 1 20
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=Ml BY, HFXE T7| =22 (=MSAY) SIS I L0 HAX|
(n+1)
2

T
i
T
R

= Z10] Median Depth =

M =X((n+1)/2)

TEEE—‘?'—H “HOW 71E| ol M& &2 Holy 27| 52 (= 7|-1)2 UE

2o %o ME 20/t o, s=+vs®, TQ7t Hant S0 24 Al (B2,
HEEHEAE <At 222 FA[SHEL

=M EAZF (order statistics)

37|17t nQ B2 A= 2| ZH=K|(observation) (x1,X2,...,Xp) 2 37| =22 ¥ = I
e UEAE x), 108 2 BBENE xp), .. 1Y 2 BENE x(nOl2t oD

X)) X(@2). - X(n)ys TA SAO[Z St

1) X(1) SX(2) S-S X(n)

2) K22k (min): xqy, 3) HH3L (max: O

4) 54 (median): x ni1 (NO] B) [x n +X . 112 (n O] B=x)
2 PART

|MD |+1

Quartile depth = QD = 5

(< range)
=Ml Oo{Tof CHBt

rot

>0
Zd 4L R

= X(max) ~ X(min)
(midrange)

HAZ O|SX|LL X|H Fets Aoz HYy=F~MLAZ?eS Sletrt.

i — | 2
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> range (ds.cecS5alary)
[1] 116 3325
> quantile(ds.cecsSalary)
0% 25% 50% T5% 100%
11e.00 B72.75 1065.00 1353.75 3325.00

Quartile (AH29 2 5}7]

> AR2Q| (First Quartile, Low Quartile) Q1; Xt29| 25%7F 1 ZrECH 7' Xtz | 75%7}
HAEEF A 2 M 2 US 2 € A2 Sk

>0| A2l (Second Quartile, Median) Q2=Median; Xtz°| 50%7, 1 ‘HLC} &1 Xtz 9|

= L=

50%7 1 ZtWCH 3A 2 0 1 Zte 2 o] ARSIt Holuith 0|= £3) U702 shct
>4k AFE Q| (Third Quartile, Upper Quartile) Q3; At& 75%/F 1 ZrELCH &1 X2 9| 25%7}
O ECH AA 2 I O ¢S 2 & AFERIZH (Lower percentile) §j9|6|_ C}.

Inter-Quartile Range (IQR=Q3-Q1); (& AtEQ Zt- & AFRE Q] ¢HS IQR(=Q3-Q1)=

X O|5tL}

20| (depth)

Dl

A

0

£y

— mjo
-

Ot

L

r2

-|

HU

10

N [

. 10| (depth) 7HdS O|&dtH He|StCt. (Tukey |2
=0z POt 2 Z ¥F E0M 1 RE HE OfA 1 B E XR2
OgtL}. = Z|CHL, EliﬁkQI #O0|= Zt 10|C}. Depth(ZYat=M)=(n+1)/20]Ct.
EO Xt=O0jA Depth(M)=1550|C}. 37| == FEIYS Mf 15 HW 2AZX[} 16 HAY
X9 &FHO|LC) (x(15)+x(16))/2:3650|E|-.

>t

L
oﬁ i
|
d

WoEY HOy

P~ 2 i

i

Depth(Q1)=Depth(Q3)=([Depth(M)]+1)/2 O|C}. [X]=x & HX| & Z|U F=. [2.6]=2
CEO AR 0 A Depth(Q1/Q3)=(115.51+1)/2=8 O|C}. Ql=x =262 0| Q3 =xyq =5430|C}.

EDA 0| A1 S| skewness 7| &

(Qz3-M)—-(M -Qq)
(Q3-M)+(M-Qyp)’

Skew =

—1<skew<1

3
o= (skewness): S gmo| KoMS e Yo OEALE tEE)O F
O

xlo| ¥o| 7to|® 22 X| 2% (skewed to the right, positively skewed), 29| 70| ™
2 X| & (skewed to the left, negatively skewed) O|C}. AHEEA 2 EXSIXA| UE=C

[
=

izl

i — 22
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_ N4
kurtosis(HE): “X A smo| HojwSsich HE Uethe oz FREEE 3,
o

3HECH 3™ 2bH (leptokurtic)StCtl (2227 &0 k0510 Mt

30| HIELO| Hs| W1 Male JHe HEY) 541 3w} ’51224

SCh (BQal7t &1 B, W27t SHL HEY). AW SAY ¢
3

= -T- [=) O HA
B2 AtE HE-32 HE Uz F= WX E US.

|'.|

st& moment()= I 7|X| moments £ A X|S}0{oF Lo}

ME momnent => k X} HE HAA E(X —,u)k

library (moments)

moment (ds.ceo5Salary, order=2, central=T)

moment (ds.ceosSalary, order=3,central="T) /sd(ds.ceons5alary) 3
moment (ds.ceoSSalary, order=4, central=T) /5d (ds.ceo055alary) ~4

PE=097, 2 KL%
HE£=3591-3=0.591, HALZO| Hjs| FHL &1 Losi0] 1|7t JhsCt

B = 7| 4= (variation coefficient):

£ (o met mF A Lol ATV HElXEE THe{7t OHE & FEES H|udte
2% F BE HAO| HRIE £/ & 27t UL O|F RI6t EEHEHXE BHlE Lie
7240 100 8 &H¢F 2t Ha A S$(CV: Coefficient of Variation)2} ot ACH BHS (24
oz Holsn oick BEE XEo W0 X, BE HAF s0 AL cv =;><100(%)
o|C}

WEXAMPLEN 115t 3stHQl A oHeliit B sHlio] 38 S8 ZASHY of St
ZMNGHO] AStd2 Bx 3AZE BEE Xtz 05 B o2 6 A2t #F HA 08 Q1 ANE
ARULCH Ol <}MO| O &S| SFSt= S22 7HX[D US7? Ofof oot B2 ¢l Ha
A=+=E ALtstH FCt

=0.5/3x100(%) =16.7 (%)
=0.8/6x100(%) =13.3 (%)

40| o #E3| SFote &= 7HAL ACtL 22 X5 + YACh
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HolE B
attach(ds)
newds=ds[order(CEQ.Salary),]
newds2=ds[order(-CEQ.Salary),]

library (doBy)
summaryBy (bod~location,data=ds.lake, FUN=c(mean,sd))

location bod.mean bod. sd

1 Ll 2.2 1.548581683
2 L2 4.6 2.0655%91
3 L3 21.1 4.840789%

[l

@\%&9 R &8

RFASTFOODXIs (HAEZ E210|E through MH[A AlZh BAEY & B,
BEHA, S ARZSR, d2[3 QV a2 ALBHAIL.

(1) J2HZ QOKX| 24, O[EX)et HWOHA 2.

(2) HEASE O|8ot0] HAEY MH[A A[ZHO| TS HIHS SHA|2.

oD T

Mean Median Maode sbolM  neibakd nesh

# .
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(Ee=erdal)
DEEel BET7F OHSI=A 22 Edo| (29]) EEZc 4220 #2377 AZsS
sttt X. ¥ X; —> Normal
app
[ Sample
- ,_,..,vll' g2
l,' DEE »
| BE f(x) |

| Random sample

(x1.x2..... x”):-' x; ~ udf (x)

X, #EHE (random sample) =250 Ha

= H
= 1
= H

iid? Independently and Identically

T\ P\ .
\:‘:;\:Q\ o CLTinR

om0l 059 A4

sm
WES T3, /2 &
8

1o
L
~N
3
U‘I
|_l
O
'_l
U'I
N
(@)
O
Iil
ru|o
4%
M
of
2

=]
100 H &G4 rg-&oﬂ EHor 6|¢E:LEEF,I%
split.screen(c(2,2)) o 47} S|IAEQME ot olHO| OZ2|A|2.

HEEgstan 17|A|

x=rexp(100,1)
h=hist (%, breaks=10, col="blue", main="EXP (lambda=1)",freq = FALSE)
lines(density(x)) # plots Eernel Density

Let (%, X, ..., X,) be an iid sample drawn from some distribution with an unknown density f.

We are interested in estimating the shape of this function f. Its kernel density estimator is
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where k() is the kernel — a symmetric but not necessarily positive function that integrates
to one — and A > 0 is a smoothing parameter called the bandwidth. A kernel with subscript
h'is called the scaled kernel and defined as Ki(x) = 1/h K(x/h). Intuitively one wants to
choose A as small as the data allows, however there is always a trade-off between the bias
of the estimator and its variance; more on the choice of bandwidth later. A range of kernel
functions are commonly used: uniform, triangular, biweight, triweight Ep 1nechnikov, normal,
and others. The Epanechnikov kernel is optimal in a minimum var’ ..ce =ense, though the
loss of efficiency is small for the kernels listed previously, and due (» its = onvenient
mathematical properties, the normal kernel is often used A(x) = ¢(x), where ¢ is the standard

normal density function. (From Wikipedia)

M

A|ZHH RICTH

1T = L=

o S| AEIRO|L} YAt+F dE 23

o EDA 95 - skew— (@3=M)=(M=Q1)
(Qg_M)+(M —Ql)

o Z M &A% : Anderson Darling A%, K-S AXH, Shapiro-Wilks AN

O oy

HOJEZt HARES M2EX AYHLL SASABO|L A4 IBORE 0|9
N9 HEE Ao DUY 4 92 ® YJREES M2EX FWsHE 2L ok
HOE7 HFEES M2 Yopus @

®S Iy BFOI B

AELEHE Ok oL 7 T 2rd2 Anderson-Darling (SPSS At2), Shapiro

Ml
ru

>

r— 2
Ik HC
o oo rr o !

Inl
-

gh#d, 12|30 Pearson Chi-Square

0
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ot
TN

XS,Ieft
X2 mild left

o Power Eizt Y*=| /Y mildright

#

In(Y), right
1/Y, severe right

T, X8 & FghD} o2

http://lib.stat.cmu. edu/DASL/DataflIes/nursmghomedat htm! (BED~ FEXP) H=Z=9|
X198g TEHS T KQHS HBSAQ. AZH ML BAEIB} Kernel
2Esia 08)1 WA ZH TR0 A28 FCH D, MEsH Tpe wsto|

ofs HOIH X|2H HZ

BED = number of beds in home

MCDAYS = annual medical in-patient days (hundreds)
TDAYS = annual total patient days (hundreds)

PCREV = annual total patient care revenue ($hundreds)

NSAL = annual nursing salaries ($hundreds)

F

EXP = annual facilities expenditures ($hundreds)

RURAL = rural (1) and non-rural (0) homes
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298| 25 A U

- - X

Ot

12

o&?Ll == MZ CHE X TS 20|
o dE=E 1EotA| H¥2 7I/5F7 HlolE, st
XICH

— =

otds d2foix| @2 8 &= X HOlH

iz
O] X[ A
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#
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2HlE

0 TH|E FHX

o RH|E pof gt M2t

o 7t Hp:p=pg vs. Ho:p# Po -

SEHE (X, X500 Xy,)
= . fHofls
8K p=

[
Yes
no
;3~(CLT)N(p,1/%)
\ #of s ~ B(n, p)
R f?izafzﬂ‘ig- Uz T EE ,
A ‘ TS:Z(O;‘E-E;‘) 220
AR T~ NOD) |

A oo

n O] ZHX|™ t(df =n) - Normal(0,)) O|C}. AH Z(small sample)d AL A Iot M2 E AHES
T mes A

H 3 £
O2W 1S EEE +2ES BE202 AEZQ Z9 LR HF MY A
o|g3tct.

5t~O[Ct Why? t-2 20| 24t0] ALt
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o 7V Ho:u=ug vs. Ho:u+#u

&2l 7=

PARNE =
At
o

X ~(CLT)N(x, \/%)

REIEF] fifmz(n-l)\/%

T -y

V%

HE A

OS|AEIY & AX:Y 1

#

Sampling dist.

H| 2 =HIEH - Median,
Mann-Whitney Test

Professor Kwon, Sehyug | Dept. of Statistics, HANNAM Univ. 010.6365.7622 http://wolfpack.hnu.ac.kr

30



Exploratory Data Analysis | Spring, 2012 | Chapter 2. Univariate Analysis

g o] #3

02 BT FH|

oREw sy —pp0f it M2F2H
pop. Dist.

o 7bd Hoim=up vs. Hoim#up

x;~F(xu)
yvi~f(yim)

~

S

A 4

(X555 %0 )
SRR AF
T B Vs Vi)

n,m>20~30

OS|AEIY & AX:Y 1

(1O X

|

#of 1s ~ B(n, p)

JERSE

_ 20 - E;)? B

2
£, M

TS

=9 ~(CLT)N (1 - piy,01/n+1/m)
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~t(n+m-2)
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N
[\

A

#
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@\FQ@\\\\@ EMETER txt

O] Hlojef= 477HE =S¢t A Al FH|(7,000 7l)) #=Xt25 7|28 H w50t
o

%2lo|

ZFXAtH|O|CH. CON 2 ZFXHH| Fa LY 7| 20| 7,000 7§ HHE, CITY & AIE

M4t AlE 4 A8 47000 B4t 230/

oy
=
(ST
O!
H

f1o] HIOIHE o|83td (Cid72 AEHAE HE E+) TR

HE23 95% MEFHE FEHAIL.

@&9 EWealth.txt

ANgE 7142l M, Lol X|HS Z=Atet BjOJEOfCh
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