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# LRI MWHE shiny
if (!require(shiny)) install.packages("shiny")

library(shiny)

ui <- fluidPage(
titlePanel (" FEARIk1K: E &M A = []'"),
sidebarLayout (
sidebarPanel (
sliderInput("rho", "MHAZ% po:",
min = -0.99, max = 0.99, value = 0.7, step = 0.01)
),
mainPanel (

plotOutput("ellipsePlot")


http://127.0.0.1:7810/

server <- function(input, output) {
output$ellipsePlot <- renderPlot ({
rho <- input$rho
Sigma <- matrix(c(l, rho, rho, 1), nrow = 2)

A <- solve(Sigma) 4 EEMEME

# REAE 4 FR A5 B0 A B B9 77 1 fo 2t B K E

eig <- eigen(A)

# FEKE =1/ sqre (M), EF N E A WHEE
half_len <- 1 / sqrt(eig$values)

# ZHMAME R (RiEE)
theta <- seq(0, 2xpi, length.out = 200)
x0 <- half_len[1] * cos(theta)

yO <- half_len[2] * sin(theta)

# BB F|RAEW E M
R <- eig$vectors

pts <= t(R %*% rbind(x0, yO0))

# HEARE, B4 bquote T HIIEE K

title_text <- pasteO("ZHEMHIR/A: x[1 A x =1, p =", round(rho, 3))

# %K
plot(pts, type = "1", asp = 1, col = "blue", lwd = 2,

xlab = expression(x[1]), ylab = expression(x[2]),

title_text)

main
abline(h = 0, v = 0, 1ty = 2, col = "gray")
grid()
b

shinyApp(ui, server)
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(a) [2 77 THHAEE X, = miles per gallon 5 Xg = weight 77 2.
[#)] T8 X, 5 X, BB FZEN

ox,xs = Cov(Xy, Xg) = E[(Xg —E(X,5))(Xs — E(Xg))] =E(X,Xs) — E(X2)E(Xy).

HRIES

cov(auto$MPG, auto$Weight)

HHR X, = miles per gallon 5 Xg = weight {1377 % ~-3732.025

(b) [2 7] PREATEU T ZRIFF S R B 2, Rt A
(2 IR T 22 9. BUOMIRZEMFE (NG se 8D S4B 2 AHK: FHERBK,
PRMZCRAR (mpg B/ o Rk, HZEERINE, mpg WA TR, iz~ LhritHE
SERABIGUE T X — T

5. —MHUEAINIA “AMmIEE” BREAE 10 MAFENBIRAEESL. MR TR (X)) ik
AL (Xo), AL WROT: MRS (Xs), $i: Bt DGR EAERE R (Xy), 12
BRI, Bz NI BT IS R e

230 125 200 109
181 99 55 107
165 97 105 98
150 115 85 71
¥ 97 120 0 82 (15)
192 100 150 103
181 80 85 111
189 90 120 93
172 95 110 86

170 125 130 78

(a) [2 7r] THE & HOREASHIDCHERE.
[f#] % n=10, BEKRIHN X; HE), Xo (MR, X3 UTERAD, X, (A
O BT S AR R AR A S (H

230 + 181 + 165 + 150 + 97 + 192 + 181 + 189 + 172 + 170

Ty = 0 =172.7,
125499+ 97 + 115 + 120 + 100 + 80 + 90 + 95 + 125

To = o = 104.6,

200+ 554 105 4 85 + 0 + 150 + 85 + 120 + 110 + 130

Ty = o = 104.0,

109+ 107498 + 71 + 82+ 103 + 111 + 93 + 86 + 78

= 93.8.
10




RIBTTHEZE P TMERZEXI (n—1=9), fFFEADTTZHE S MItE:

S11 ~ 1152456, S99 R 244267, S33 ~ 2915556, Sqq = 197067,
10~ —88.911, s13 ~ 1589.667, s14 ~ 301.600,

Sa3 /= 102.333,  s94 = —101.756, s34 =~ 233.667.

FEAHIE REL 1y = —25 115045

8jjSkk

rig =~ —0.1676, r13~0.8673, 114~ 0.6328,

To3 = 01213, Toyg = —04638, T3y =~ 0.3083.

MR AR B Ny
1 —0.1676 0.8673 0.6328
B —0.1676 1 0.1213 —0.4638
a 0.8673 0.1213 1 0.3083
0.6328 —0.4638 0.3083 1
FIRIE & it

# Q| EEEAEE

X <- matrix(c(
230, 125, 200, 109,
181, 99, b5, 107,
165, 97, 105, 98,
150, 115, 85, 71,
97, 120, O, 82,
192, 100, 150, 103,
181, 80, 85, 111,
189, 90, 120, 93,
172, 95, 110, 86,
170, 125, 130, 78

), nrow = 10, byrow = TRUE)

colnames(X) <- c("#HE", "ML A", "JEHA", "REAHK"

# HEAM K%

R <- cor(X)

print(round(R, 4))
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15 3 B AH RS A
B R TERA (RRS B ]
e 1.0000 —0.1676  0.8672 0.6329
WAL | —0.1676  1.0000 0.1213 —0.4638

JUESRRE | 0.8672  0.1213 1.0000 0.3083
RS | 0.6329 —0.4638  0.3083 1.0000

(b) [2 7r] WA R AT HEAT UL

(21 RIS R AL

(©) 27

rio &~ —0.168: FAHE, RVHIE SMA AR (0] BT FARDE, BIAAR L4 Reg
E

ri3 &~ 0.867: SRIEAHDG, B/ & WA EBEEMIE, | HHRANGINAT 8 E et a .
g~ 0.633: AR, RS RRHCIERE, (28 REAT I TRTHE &,

o3 & 0.121: PASFIEAHR, AR5 EH ALk,

oy ~ —0.464: HEEFAASC, g S A R AUAEDE, AT RERAY RTEMAR TR EA
o

g~ 0.308: JHIEAHIE, |7 B LA AN KA —E W REM.

H RS py, ., = 0.

() RH t 4856, SiitE

L ripvn—2  —0.1676 x /8  —0.1676 x 2.828

- - ~ ~ —0.481.
Vi—12,  VI-0.0281 0.9858

HHE df =n—2=8, XK p-H ~ 2 x P(Ts > 0.481) ~ 2 x 0.322 = 0.644. HT p-{&
> 0.05, AEAFERE, RIRA R RV E 50 2 2 BAFE LM S R .

6. (2 /1] TE rank(H) = tr(H) = n — 1, S H = T, — %17115.

[iEFR]

K

mEM:

1
H=1I,——-1,17 1,=(1,....,1)".
n

1 1
tr(H) = tr(1,) — - tr(1,1)) =n — Sn=n— L.

2 1 2 1 1
2 __ - T T2 — PR —_ frg —_ — g
H =1 = 1,10+ (A0 =Ly~ Tt ondy =L~ —J, = H,



2

FR: ARAERE RS T L,

rank(#H) = tr(H) =n — 1.

7. B X FORIRE IS B S £ 2 rh O D B IR

(a) [2 7] VB X REARD T ERFE S = Cov(X).
(%] A5~

library(mclust)

data(banknote)

# REMDHE (X E: Length, Left, Right, Bottom, Top, Diagonal)

counterfeit <- banknote[banknote$Status == "counterfeit", 1:6] # F6F7| HNWEL &
# AT ZEE

S <- cov(counterfeit)

print (round (S, 4))

Length Left Right  Bottom Top Diagonal
Length | 0.1418  0.0314  0.0231 —0.1032 —0.0185  0.0843
Left 0.0314  0.1303  0.1084  0.2158  0.1050 —0.2093
FEARUI T ZHRE S = Right | 0.0231  0.1084  0.1633  0.2841  0.1300 —0.2405

Bottom | —0.1032 0.2158  0.2841  2.0869  0.1645 —1.0370
Top —0.0185 0.1050  0.1300  0.1645  0.6447 —0.5496
Diagonal | 0.0843 —0.2093 —-0.2405 —-1.0370 —0.5496  1.3277

(b) [2 7] fE S 1) Jordan 43 fi#.
[#2) BT S XM, H Jordan 7Rl AG i CEASN ML) . ARSI
eig <- eigen(S)

round (eig$values, 4)

round(eig$vectors, 4)
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WRYE R IFEER, FAEE -

A1 =3.0003, Ay =0.9356, A3 = 0.2434, Ay = 0.1947, A5 = 0.0852, A\¢ = 0.0355.

FHERERERE (B A, ..., A) N

—0.0438 0.0107 —0.3263 0.5617  0.7526  0.0981
0.1122  0.0714 —0.2590 0.4555 —0.3468 —0.7665
0.1392  0.0663 —0.3447 0.4153 —0.5347 0.6317
0.7683 —0.5631 —0.2180 —0.1861 0.1000 —0.0222
0.2018  0.6593 —0.5567 —0.4507 0.1019 —0.0349

—0.5789 —0.4885 —0.5918 —0.2584 —0.0845 —0.0457

Bk, S Jordan 23 EA S = V diag(3.0003, 0.9356, 0.2434, 0.1947, 0.0852, 0.0355)V ",
(c) [2 7] Nt a A R AEE ) Y IE?
(REY FEART T ZHEREE SN
IR - AT 1 T
S = Z(wi—w)(:ci—:c) = X X,

”_1i:1 n—1

Hrp X /& noxop B OB X ESEFAE v e R?,
1
w'Su=——|X.ul?>0,
n—1

M S EIEE. # X, JlERk (Bl rank(X.) = p)» W X.u # 0 ST w # 0 AL, Ml
u'Su >0, B S IEE, FrafiEEsNIE.

EWBEIET, n=100, p=6, HAMNEALR (K. %, G5, KM, T, WML
2GRS X R, Rk X, 5IHfL, S 1IE2. iHH4RTIERIEEL AT 0, BiF

T4,



