Lab-1: fH3<2#7 2023 /£ 10 A 8 H

WA 1. 223 R B 2. MR
£ WL TR, EERBES (FTHALD, Mg 1-3, =4 R.

1 R A (packages)
BATTEM T R A: corrplot (FHHRREATHAL); alrd (Weisberg: Linear Regression, 4th ed. — 5[4k
). £ R MBd, RS uT:

> install.packages( c("corrplot","alr4") ) #%%
> library(corrplot) ## Acorrplot

2 MHRRH

AT KRB R REL AR R B R AL cor, AHICKII KL cor.test, KR
B BTG B2 corrplote 34k, FRATHE LU ¢ RBOGEREHITHE NG, 23] R BB S,

FHIG R EOCH S B2
cor, cor.test, corrplot (package:corrplot), r2rp(H %),

FATLL R BHEIRLE state.x77 AFIER R K. state.x77 440 7TEE 50 M 1977 R0 HE B

Population( A1), Income( AXJILAN), Illiteracy(XEX), Life Exp(CF¥Hm),
Murder (XA 40H , 10 JiN), HS Grad (22t #), Frost (GEARTED, Area (B

2.1 HRABLH AL
FSK R BRI

> cor(state.x77)
Population Income Illiteracy Life Exp Murder HS Grad Frost Area

Population 1.00 0.21 0.11 -0.07 0.34 -0.10 -0.33 0.02
Income 0.21 1.00 -0.44 0.34 -0.23 0.62 0.23 0.36
Illiteracy 0.11 -0.44 1.00 -0.59 0.70 -0.66 -0.67 0.08
Life Exp -0.07 0.34 -0.59 1.00 -0.78 0.58 0.26 -0.11
Murder 0.34 -0.23 0.70 -0.78 1.00 -0.49 -0.54 0.23
HS Grad -0.10 0.62 -0.66 0.58 -0.49 1.00 0.37 0.33
Frost -0.33 0.23 -0.67 0.26 -0.54 0.37 1.00 0.06
Area 0.02 0.36 0.08 -0.11 0.23 0.33 0.06 1.00

18 FHFE P AL corrplot H AT RREL corrplot iR AH 2% REUE R R R (MR REAHERRCR, 13 B HY
oK, aRFRIER, WEOREFRALRD:

> (R=cor(state.x77)) #Pearson correlation coefficients
> corrplot(R, diag=F) # plot correlation coefficients
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2.2 FHIRMERLEG

BEEAAREBESAMX, JBREFEE. Murder 5 Frost AR REET -0.5388834, AT
Murder 5 Frost 7&75 & & <.

> r=R["Murder","Frost"]

[1] -0.5388834

> cor.test(state.x77[, "Murder"], state.x77[, "Frost"]) # or
> cor.test(~ Murder+Frost,data=state.x77)

Pearson's product-moment correlation

data: state.x77[, "Murder"] and state.x77[, "Frost"]

t = -4.4321, df = 48, p-value = 5.405e-05

alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval:

-0.7106377 -0.3065115

sample estimates:

cor

-0.5388834

RS Pearson AHC REUE EAH SRR BRI AR A T IESBK, RGgiHEN
t=Vn-— 2;
Vi-2
JRMBR T t~t,_p. FIHEERGH T ¢ RIGMME ¢ = -4.4321, HHE df =48, p [ =5e-5. IWJGIBHLH T
R R EE —-0.538, 95% EfEXIH [-0.71,-0.31]
I RAMER B ER S, A AR R R A

z=Vn-2r & Vnr JFURE NI z~N(0,1)
PR cor.test FEE AL, FILHHEWTR

r=R["Murder","Frost"]

#r=cor(state.x77[, "Murder"], state.x77[, "Frost"])
# r= -0.5388834

z= sqrt(50-2)*r

pvalue=2* (1-pnorm(abs(z)))

pvalue

[1]1 0.0001888419

2.3 BIELK

¢ A AR B IE RS RS EIRIRAE, TAMEAR z MU ZRCK AR . Jr LA B PR 50 A A — e 1E
THETEE. N T A AEOAGENSE, BAMEH B RA T SRS G B R N O



WD 40, TSR p . BN xy WO BORA (i pi)i =1, ne SURKRGHE T=T() N r
FISARE, Bl T =r (3% ¢, 5% 2, A0 FRAFI p &) |
o L-9i-9)

VI (xi —%)2 VL (v —9)
ORI T USSR S RIS RS BRI, xy B, B (v, 9i)i =1, n S
KO B AT RS VR, 0P (0(1), 0(n) 5 (1,2, n) BN B, 35T B OB T B0MI 26 B0

i1 (X = X) (i = 9)

Yisi (%o =02 YLIL (0 = 9)?
B8 N RBHLESE] N AL oo, .., rie, FATTIA A R S BT A A T 4551
f—REBEHUREAS, DRITTAT DU SR T T 76 BB R 40 M. 5

N
1 k
P=y ;{mﬁeh > ). (1)

SRR R LB A S5 5 (R 6 3 M e R AR AR X R AL R (N AR
T L B A e R B SR I BRI L 0, (o0 - 002 = T (= 202, M p VB
R (1) R, AER [l > |10 B BRI, SO IS5 R AT U

n
T=) xiyi-nij
i=1

n

Tper = Zxa(i)yi —nxy

i=1

Tper =

11 B B R AR A

x=state.x77[, "Frost" ]

y=state.x77[, "Murder" ]

n=length(x)

#r0=cor (x,y )

tO=sum(x*y) -n*mean(x)*mean(y)

R_per=NULL

t_per=NULL

N=1000000

for (i in 1:N){
x_per=sample(x) # EHift x
#R_per[il=cor(x_per,y) # E#/5MIAHK R
t_per[i]=sum(x_per*y) -n*mean(x)+*mean(y) # EI/51 t

¥

#pl=mean (abs (R_per)>= abs(r0) )

p2=mean(abs (t_per)>= abs(t0) )

p2

[1] 6.4e-05

23 1. BTN A~E IR, BT 1838 (B cortest) SEMBWMNER (p E) JLFHEE.

n=20
x=rnorm(n)
y=rnorm(n)
rO=cor (x,y)
R_per=NULL
N=100000
for (i in 1:N){
x_per=sample(x) # Bt x
R_per[il=cor(x_per,y) # BE#)5HItHx A%
}
pvalue.per=mean(abs(R_per)>= abs(r0) )
cor.test(x,y)->tmp
pvalue.ttest = tmp$p.value
pvalue.ttest
pvalue.per




2.4 AESER K

SR ZE: Kendall’s tau, Spearman’s rho, 7EMK#E cor, cor.test H 18 E method="kendall”
8 "spearman” (%4 N pearson”). LA Spearman’s rho A, BN (x;,v;),i=1,...n, B x; 7EFT
H xR k) N Ry, v EITH v R (HE#D 4 S;, Spearman’s rho & XN (R, S;),i=1,..,n
f] Pearson fHK R i} i}
L(Ri —R)(S; - 9)
VE(R; =R VY (S;-5)?
BREGEIN exact H T+ p EMHE T @H (B E£&IERL.

p=

> x=c(2 , -2,-11, 3, 4)

> y=c(0,-1,-3, 99,7)

> rankx=rank(x)

> ranky=rank(y)

> rankx

[1132145

> ranky

[11] 32154

> pearson=cor(x,y)

> pearson

[1] 0.407719

> spearman=cor (rankx,ranky)
> spearman

[1]1 0.9

> cor.test (x,y,method = "spearman")

Spearman's rank correlation rho

data: x and y

S = 2, p-value = 0.08333

alternative hypothesis: true rho is not equal to O
sample estimates:

rho

0.9

23] 2. FiRf5Fh Spearman #IGEVREHE p E R 0.08333, E—/ET specarman REMIEFIZ RIS
PEITESIN, 1%F ﬁpﬁTmﬁﬁﬁ%ﬁ%ELoﬁﬁ%ﬁﬁimm1mm,mmmm§ﬁ,ﬁﬁ
2R (1) PHINTEERKR p B, WEXLE p EREIEIR 0.08333.

3 AR ALK

3.1 AR R BT KA
i AH 5% 28 J0HG 36 R A KR AR GG 2R

\/_rxyoz N(0,1)
B
V= Praye: = N(0,1)

Hep p B EN, n BEAE.

VE: (D WaFHESRR T ¢ 5 (SIE=iH)E P22 1) H—BiE 0 N A6z H 8 #orik,
BrAEfEdIAR R 2 ZEMHEALE, kil z=0,1, WEHRIE z=1 MAHANF z=0 AN T (20 RE
ppcor IR EL peor AT FF it 5w 240, peor.test HFAL . IRAT HATHF R, PLEEEZES
IO T I AH OC R B FE T AL



3.2 (ARG R B R T

55 4 YR T RAT G R B TR A 5
45 — MR RBUERE B T ZHRE Sk, 12 Q =271 = (wj)), AR i, j HIRAER R

Pijeotner = ~Wij/ \JWiiwj;
it D =diag(Q), WHmARR REBIEFE Ryariial = (Pijeorner)
Rpartial = =D7?QD"2 121,

95 IR BREL r2rp T SRR AR R R BOERE:

r2rp =function(R){ #R: correlation matrix or covariance matrix
Omega=solve(R)

d=diag(Omega)

DO.5=diag(1/sqrt(d))

Rp=- DO.5%*%0mega’*%D0.5

diag(Rp)=1

return(Rp)

} #end

#run
r2rp(R=cor(state.x77))
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Lg>10E, O R gxg B (0< D<), ZHFERIRREAER I T IR AY2 (D) AH— ST
FHL ST RRHERR 0P AR S AR X BB 4%, g =1 1Y,
pIND Yord Y
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4 g xq FRE

vy
AT 0 F 1 Z BB SEE, FRoONUUE REL
23] 3. R BB ability.cov L/ T 112 NLER 6 TUMIKKEIN A ERERE, 6 MBS 7=Z general,
picture, blocks , maze, reading, vocab (£&. £, FAAR. EF. L. "ALE).
(a) 3K picture 5 reading FIRIEXRZH
(b) 3K general SH&K 5 N E (picture, blocks , maze, reading, vocab) Z [B]AIHEXM K/ (REZED)

(c) 3K (picture, blocks , maze) 5 (reading, vocab) Z[BIFIFEXMEX N (BB—ELNHEXZRED



