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S AT Y BT R AR BB T R R R Sk R B R RIS LN B PCA, il A A W7 22 B 5 R L
FERET AT IR BRI T . Sk PCA B R fr &R

princomp(covmat=Sigma) #covmat: covariance/correlation matrix

Bl 1 (RAG 8.4). HEMES AT RS, %, &, 2 alid oy LWH, BATHKX 4 x; = log(L),x, =
log(W),x3 = log(H) BT ZHFE R

11.072 8.019 8.160
S=10"3| 8.019 6.417 6.005 |.
8.160 6.005 6.773

> 8 = matrix(107(-3)*c(11.072,8.019,8.160,8.019,6.417,6.005,8.160,6.005,6.773),3,3)
> mypca = princomp(covmat = S) # J&E 5 Z-W i ZHE NS

> summary (mypca,loading=T) #loading=T: #ithi#fif (Loadings) , BISIIKHIE A &

Importance of components:

Comp.1 Comp.2 Comp.3

Standard deviation 0.1526548 0.02446816 0.01896889

Proportion of Variance 0.9604934 0.02467606 0.01483055

Cumulative Proportion 0.9604934 0.98516945 1.00000000

Loadings:

Comp.1 Comp.2 Comp.3
[1,] 0.683 -0.158 0.713
[2,] 0.510 -0.595 -0.621
[3,] 0.523 0.788 -0.326

o FIHZE R Importance of components #5473

B—ATNEAD TR HIbREZ: VA = 0.1526548, VA, = 0.02446816, VA5 = 0.01896889. i .
SAT T ZEAE AT B E A DL AR LR, BE A /(A + Ay + A3) = 0.9604934 ZE4E,

o MR Loadings B4y
/& v =(0.683,0.510,0.523)T, BT AXAEAT x = (x1,x2,x3) 7, FH—F K5k
v1 =v{x=0.683x; +0.51x; + 0.523x3,

=98 loading FF 5 MHIH, T HEUEHGL . Srbnr LUOA
1

1
~ (x1 + Xy +x3)/ V3= ——1log(Lx W x H) = — log(Volume
Y1~ (x1 +xp +x3) NG g ( ) NG 8( )

EREMRRE ST 21 96.05%, AL v SUABULFEE TIRBEFLAE x = (x), x0,x3)T BFIFTAELE, B
540, 2 [A) AR TR 22 ) 1 EARIAE (AR .



23 1. EEE 11 W 4LEREAFENMIR), BIBA R BFHIBE ability.cov.

%3] 2. (Johnson and Wichern IRA 8.5). AT HEE 5 NAHF: Allied Chemical, du Pont, Union
Carbide, Exxon, Texaco MIIRFEMZZEHIXFR, #RHE 1975 F-1976 FM&FARWENHIETRSEIR
FRAWEE (EXH: (RAEARWEN- LARWEN)/ LAREEN), 18 x1,...x5 PR LR 5 F#HERE
FIEWEEER . HGE] 100 EXHNEE, BHHESE x= (x1,...x5)" BEXREIERR:

1 0.577 0.509 0.387 0.462

0.577 1 0.599 0.389 0322

R=] 0.509 0.599 1 0.436 0.426

0.387 0.389 0.436 1 0.523
0.462 0.322 0.426 0.523 1

R=c(1,0.577,0.509,0.387,0.462,0.577,1,0.599,0.389,0.322,0.509,0.599,
1,0.436,0.426,0.387,0.389,0.436,1,0.523,0.462,0.322,0.426,0.523,1)

R=matrix(R,5,5)

company=c("Allied Chem", "du Pont", "Union Carbide", "Exxon", "Texaco")

rownames (R)=colnames (R) =company

RET 5 MREMHEXRBIERE (R &BE: cor), #1T PCA 2, BRLE

2 FEARTR T

Bk PCA BPURA R EHE, AR MR ERAME (FEN pe 570 score), HAREEXUR A .
U GG HAEREAR, WEEE R MEAR pe G ULFAEZEZ KRR (biplot).

YT RGEIER, R PR PCA B EEAMA: princomp, prcomp (J5HREAIE n<p
5. FEA PCA [ R &R

mypca = princomp(x,cor=F, ...) #x: data matrix, n>p;
mypca=prcomp (x,scale=F,...) #x: data matrix, n>p B{ n<p;
biplot (mypca) #XUARE

XFREAR PCA, WA RS RARF] (EEr vl BEAH 2Z — /M55 ). princomp 23K n > p. prcomp ANEE
WEEE SR PCA, (HREAEASEANE p KTEEARNE n WIETE (BN T3 RESE svd, K TH svd fEE
BT i UG 3 A, X BRI 28 o @ — RAGERD n>p B, A princomp BREESA PCA B
FEAR PCA, RE n<p WA precomp Bi# svd.

princomp % Hi 19 3= 5 2 FE A 4 A FR A scores,loadings; precomp iy ¥ 3 5% 43 A A 43 B RR A
x,rotations. I BRI B (default) T OLHAE I W7 Z 56 . cor=T, scale=T #fJ& 45 5& i FIAHK R AL
FERE ChREA B W 7 22D

%33 EEEFE 12 6 2 (BONSIEHER), BBEA

read.table("http://staff.ustc.edu.cn/~ynyang/vector/data/temperature.csv",
head=T, row.name=1, sep=",") #row.name=1357E csv 4% —7%lErowname
#or
read.csv("http://staff.ustc.edu.cn/~ynyang/vector/data/temperature.csv", head=T, row.name=1)



#3 4. R IZFE FactoMineR HIIEEE decathlon B& 2004 £ 8 B 23-24 HHBEEZSFEE 9 B
25-26 H#1THY Decastar BEF+IML gL RIS (B EHRERESMTXFAIAHE, FERHR L
RANEPRRABETRLEEE RS, SEEEEERIHEIT.

library(FactoMineR)
data(decathlon)

HIEENRE=%55 52 Rank (£Z)XX), Points (F4), Competition (3§ : OlympicG, Decastar,);
HIEEMNBHIATNMEERIBENKS:, +PMREWT (BEETERF):

% —A: 100m, long jump, shot put, high jump, 400m;

% — A: 110m hurdles, discus, pole vault, javelin, 1500m.
RRAFEARESHTIRSHITERS 547, EENEBMEIFEERRT:

1. AASANEEMBERGRENAR, EEfmEL (BMFEREXABEEMEHRITO ; EREE, BE
PC1, PC2 B9&X; Kk PC1, PC2 (princomp it score, 3% prcomp A x) SEahALLE
B4k (Points) BUREXZRL, WNERDAAAKREKR T EEIRRIKRER?

2. SHTNARE, RINAMLTE RBRGHFNERSENXE (EEF/IBMRE/LZRSFR)?

3. DHNARE, WAHBTAERRSGRE AR, ERANARTR—ELRE? BREfiimE (.
Ik, #510) REREBEX, BEAWLUAABTE—XIE? 1500m {EARFIESWA (&) I
BXFREY? HARER,



