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X, X, X, X, X X
1 7296.0 | 292.13 69.97 | 0.095 5.7 12208.0
2 7395.0 | 346.57 79.6 0.099 6.1 12682.0
3 7494.0 | 395.38 85.0 0.103 6.11 13109.0
4 7564.0 | 459.83 96.46 | 0.107 6.65 14839.0
5 7637.0 | 581.56 | 140.15 | 0.123 6.9 17309.0
6 7711.0 | 680.46 | 194.33 | 0.132 7.77 19772.0
7 7818.0 | 742.05 | 223.08 | 0.125 9.15 26459.0
8 7958.0 | 892.29 | 297.77 | 0.132 9.61 5209.0
9 8061.0 | 1117.66 | 369.82 | 0.162 9.96 29035.0
10 8160.0 | 1293.94 | 305.54 | 0.182 10.25 | 30718.0

L EOHZEARTORME I i BN TE ORUATESRIA 7 2um FER A THE.  (
IR > 90%)

1 > EcoData <- read.csv("EcoData.csv",6head=TRUE)
2 > EcoData <- EcoDatal,-1]
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> print(EcoData)
X1 X2 X3 X4 X5 X6

1 7296 292.13 69.97 0.095 5.70 12208
2 7395 346.57 79.60 0.099 6.10 12682
3 7494 395.38 85.00 0.103 6.11 13109
4 7564 459.83 96.46 0.107 6.65 14839
5 7637 581.56 140.15 0.123 6.90 17309
6 7711 680.46 194.33 0.132 7.77 19772
7 7818 742.05 223.08 0.125 9.15 26459
8 7958 892.29 297.77 0.132 9.61 25209
9 8061 1117.66 369.82 0.162 9.96 29035
10 8160 1293.94 305.54 0.182 10.25 30718

> R <- cor(EcoData)

library("psych")

> # EMDE

> pc <— principal(r=R,nfactors=2, rotate="none");pc
Principal Components Analysis

\%

Call: principal(r = R, nfactors = 2, rotate = "none")
Standardized loadings (pattern matrix) based upon correlation matrix
PC1 PC2 h2 u2 com
X1 0.99 0.00 0.98 0.0171 1.0
X2 0.99 0.12 1.00 0.0022 1.0
X3 0.97 -0.14 0.97 0.0322 1.0
X4 0.96 0.29 1.00 0.0024 1.2
X5 0.98 -0.16 0.99 0.0052 1.1
X6 0.99 -0.10 0.98 0.0183 1.0
PC1 PC2
SS loadings 5.77 0.15
Proportion Var 0.96 0.03
Cumulative Var 0.96 0.99

Proportion Explained 0.97 0.03
Cumulative Proportion 0.97 1.00

Mean item complexity = 1.1
Test of the hypothesis that 2 components are sufficient.

The root mean square of the residuals (RMSR) is 0.01

Fit based upon off diagonal values = 1

> # XERFE

> fa <- fa(r=R,nfactors=2,fm="pa", rotate="none"); fa

Factor Analysis using method = pa

Call: fa(r = R, nfactors = 2, rotate = "none", fm = "pa")

Standardized loadings (pattern matrix) based upon correlation matrix
PAl PA2 h2 u2 com

X1 0.99 0.00 0.98 0.02136 1.0

X2 0.99 0.11 1.00 0.00049 1.0

X3 0.97 -0.10 0.94 0.05797 1.0

X4 0.96 0.28 0.99 0.00761 1.2
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53 X5 0.99 -0.18 1.00 -0.00439 1.1
54 X6 0.98 -0.10 0.98 0.02232 1.0
55

56 PA1 PA2
57 SS loadings 5.75 0.14
58 Proportion Var 0.96 0.02
59 Cumulative Var 0.96 0.98
60 Proportion Explained 0.98 0.02

61 Cumulative Proportion 0.98 1.00

62

63 Mean item complexity = 1.1

64 Test of the hypothesis that 2 factors are sufficient.

65

66 df null model = 15 with the objective function = 18.92

67 df of the model are 4 and the objective function was 0.67
68

69 The root mean square of the residuals (RMSR) is 0

70 The df corrected root mean square of the residuals is 0

71

72 Fit based upon off diagonal values =1

73 > # WMARMAE

74 > f1 <- factanal(EcoData,2,rot="none");f1

75 Call:

76 factanal(x = EcoData, factors = 2, rotation = "none")
77

78 Uniquenesses:

79 X1 X2 X3 X4 X5 X6
80 0.019 0.005 0.055 0.005 0.005 0.016
81

82 Loadings:

83 Factorl Factor2

84 X1 0.989

85 X2 0.996

86 X3 0.960 0.155

87 X4 0.970 -0.234

88 X5 0.974 0.216

89 X6 0.979 0.160

90

91 Factorl Factor2

92 SS loadings 5.739 0.158

93 Proportion Var 0.957 0.026

94 Cumulative Var  0.957 0.983

95

96 Test of the hypothesis that 2 factors are sufficient.

97 The chi square statistic is 5.58 on 4 degrees of freedom.
98 The p-value is 0.233

99 >

2. HH =R TR A AR
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21 = 0.99f,
2y = 0.99f; + 0.12f5
gy, T8 = 09TS = 0147,
24 = 0.96f; + 0.29f5
z5 = 0.98f; — 0.16f5
26 = 0.99f; — 0.1f5
x1 = 0.99f;
2o = 0.99f; + 0.11f,
x3 = 0.97f1 —0.1f
L 0.96 + 0.281,
z5 = 0.99f; — 0.18f5
26 = 0.98f1 — 0.1f,
21 = 0.989f;
2y = 0.996 f;
z3 = 0.96f1 + 0.155
24 = 0.97f1 — 0.234f,
z5 = 0.974f; — 0.216 f
z6 = 0.979f, — 0.16 f

3. B EFOTEPRR T E, T E TR AT ER TR

= AR :

(L‘\\

E %0y FER HEZBiF ERET HER HERI WAMEL  HER  HERMT
+  EhE [ & TUMkE BhE [ & T A%z [ & DTk

1 5.77 0.96 0.96 5.75 0.96 0.96 5.739 0.957 0.957

2 0.15 0.03 0.99 0.14 0.02 0.98 0.158 0.026  0.983

Yoo N7 BRI SERENL, X E AR BT IPAT . iR R Alexapui i LA ITMEdR . BB T 5
WHEARE AR R B PN TR E , PR EE I B FTR o
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1L Bm = 2, 5HQAE S REN BT H AN .

W N WNEFENEFEOWNPE-
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vV V. V V V

cal

Row scores:

O© 00N O U1 & WN =

[,1]
[1,] -1.9322470
[2,] -1.4227035
[3,] 0.5117460
[4,] 0.7261601
[5,] 0.4219459
[6,] 0.6266890
[7,] -1.0873964
[8,] -1.5429105
[9,] -2.8878094

NN R R R RRRRB B R 2
PO WO NOUDMWNERO

Column scores:

[,1]

N NN DN NN
N o oW iN

[,2]
. 7437385
. 4687414
.5152798
3201458
3100543
.6841660
. 7653308
. 5296207
.5136091
[10,] -1.7240602 ©0.1395799

[,2]

x1 -1.1696327 2.01246755
X2 0.7417411 -0.07074029
x3 -1.3044761 -1.10746752
x4 -2.1685686 -0.62338275
x5 -0.9637053 2.82395385

First canonical correlation(s):

data <- read.csv("Alexa.csv",head=TRUE)
data <- datal,-1]
library("MASS")

cal <- corresp(data,2)

0.4333964 0.1433618

2. WOHZEAEIAT T o
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y X, X, X, X,
8.4 82.9 92 17.1 94
9.6 88 93 21.3 96
10.4 99.9 96 25.1 97
11.4 105.3 94 29 97
12.2 117.7 100 34 100
14.2 131.0 101 40 101
15.8 148.2 105 44 104
17.9 161.8 112 49 109
19.6 174.2 112 51 111
20.8 184.7 112 53 111

I S GiES A A= g s
1 > data <- read.csv('"biao0@1l.csv",6head=TRUE)
2 > lm.sol <- lm(y~x1+x2+x3+x4,data=data)
3 > summary(lm.sol)
4 Call:
5 m(formula =y ~ x1 + x2 + x3 + x4, data = data)
6
7 Residuals:
8 1 2 3 4 5 6 7
8

9 0.024803 0.079476 0.012381 -0.007025 -0.288345 0.216090 -0.142085
0.158360

10 9 10

11 -0.135964 0.082310

12

13 Coefficients:

14 Estimate Std. Error t value Pr(>|t])

15 (Intercept) -17.66768 5.94360 -2.973 0.03107 *

16 x1 0.09006 0.02095 4,298 0.00773 *x*

17 X2 -0.23132 0.07132 -3.243 0.02287 *

18 x3 0.01806 0.03907 0.462 0.66328

19 x4 0.42075 0.11847 3.552 0.01636 *

20 | ——

21 Signif. codes: 0 ‘skk’ 0.001 ‘*xx’ 0.01 ‘*x’ 0.05 ‘.’ 0.1 ° ' 1
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Residual standard error: 0.2037 on 5 degrees of freedom
Multiple R-squared: 0.9988, Adjusted R-squared: 0.9978
F-statistic: 1021 on 4 and 5 DF, p-value: 1.827e-07

y = —17.66768 + 0.09006x; — 0.23132x5 4 0.01806x3 + 0.42075x4
2. FHZE R FUES S B EY 5 4R R R R . (BRER A0/ NED

O 0O N O UL & WN -

W W W W INDNDNNMNMNNNNNNMNMNRPRRRPRPRRRRRRPR
W NP OO NO UL B~ WNPEFEFOoOCWOVOLNO UL WNREREROS

conomy<-read.csv('"biao001.csv", head=TRUE)
conomy.pr<—princomp (~x1+x2+x3+x4,data=conomy, cor=T)
pre <— predict(conomy.pr)

conomy $ z1 <- prel,1]

conomy $ z2 <- prel,2]

lm.sol <— lm(y~z1+z2,data=conomy)

summary(lm.sol)

Call:

Im(formula = y ~ z1 + z2, data = conomy)

V V. V V V VvV V

Residuals:
Min 1Q Median 3Q Max
-0.74323 -0.29223 0.01746 0.30807 0.80849

Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 14.03000 0.17125 81.927 1.06e-11 *xxk

z1 2.06119 0.08623 23.903 5.70e-08 *xx
z2 0.62409 0.85665 0.729 0.49
Signif. codes: 0 ‘xxx’ 0.001 ‘xx’' 0.01 ‘x’ 0.05 ‘.’ 0.1 * ' 1

Residual standard error: 0.5415 on 7 degrees of freedom
Multiple R-squared: 0.9879, Adjusted R-squared: 0.9845
F-statistic: 285.9 on 2 and 7 DF, p-value: 1.945e-07

> beta <- coef(lm.sol)

A <- loadings(conomy.pr)

x.bar <- conomy.pr$center

x.sd <— conomy.pr$scale

coef <- (betal2]*A[,1]+betal3]*A[,2])/x.sd

c(betao, coef)

Intercept) x1 x2 x3 x4
-16.88460655 0.03420968 0.09376460 ©0.11954881 0.12360237

—~ V V V V V

y = —16.8846 + 0.0342z; + 0.0938z5 + 0.1195z3 + 0.12362,

16. 44m = 1000/ AL A FEASE A 0 53 AR S B MR 738 XA, DI e e
R4y 00D RE) . 1CRBEEIR). 2(FIEEIR) . 3COFLZAR)IE 4 ME5gh, A BEZH 4%
B A, B, C, D, ERA%5, 4345103,
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A B C D E
O(CrERfE ) 80 60 65 40 21
1(RAER) 91 73 62 47 31
2(F FEREIR) 93 42 59 35 22
3(LEERZH0) 46 51 32 24 26

L Bm = 2, 5HQES R E 1 H AT,

> data <- read.csv("biao002.csv'", head=TRUE)
> data

index A B C D E

1 0 80 60 65 40 21

2 1 91 73 62 47 31

3 2 93 42 59 35 22

4 3 46 51 32 24 26

> library("MASS")

> cal <- corresp(data, 2)

> cal

O© 00 O Ul A WN =

N = S
W N R

Row scores:

[,1] [,2]
[1,] ©.5596349 1.1053713
[2,] -0.1772184 0.5860922
[3,] ©.9968915 -1.4080092
[4,] -1.9067299 -0.6404426

N B R R R R R
© © 0N O U A

Column scores:
[,1] [,2]

index -4.7797857 -8.8467932
A 0.7973588 -0.7688971
-1.1290698 0.9792588
0.7815115 0.2709922
.1603097 0.6227149
-1.5710745 -0.7986631

N N NN
A~ W N B

N
(@]

N
(9]
m O o @
S

N
~

First canonical correlation(s): 0.13611576 0.07820638

2. WZEAE AT AT -
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-0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15

| | |

0.1
T
0.10 0.15

w
0.05

0.0
l
N
0.05 0.00

-0.1
|
-0.10 -

-0.15

-0.2

-0.20

-0.2 -0.1 0.0 0.1

1 048 0.76
17. @t as e = (z1, z2, ¢3) AR = (0.48 1 0.23|, RUESAEERIER
0.76 0.23 1

FYBELRE T AR 1
A1 =2.0131760 u; = (0.6624437,0.4498215,0.5990243)’
Ay = 0.7950835 wuy = (0.1218358, —0.853693,0.5063243)’
A3 = 0.1917404 w3 = (0.7391376, —0.2624289, —0.6203279)’
1 sRm = TR 7R 2 o o

skm = 2 [ FE A

VA Iy 2R O EF RS

KA T f1, f200075 2 500k

X Zlcov(xy, f1) (2 = 1,2,3), FEBEA T REAR T f1 EAERAEM.
BR L/ INED)

VoW N

1. A=+/Au; =1.4189u; = (0.9399,0.6383,0.8499)
AL

» 1 = 0.9399f; + &1
. 25 = 0.6383F, + &5
» 3 = 0.8499f; + €3
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0.9399  0.1086
2. A= (v Aur, vV Aug) = |0.6383 —0.7612
0.8499  0.4515

3. = h?=0.9399% + 0.1086 = 0.8952

= h2 =0.6383% + (—0.7612)2 = 0.9869

= h3 = 0.8499” + 0.4515” = 0.9262

o hIIR AT f1, farf AR 177 % 508k 50.8952

o h3ERAFETF1, fortREARURD 17 250k 450.9869

= R3FRAFETf1, faXtHeARSBERT 3 7 2 5k 50.4515
L = g2 =0.9399% + 0.6383% + 9.8499% = 2.0132

= g2 =0.1086% + (—0.7612)2 + 0.4515% = 0.7951

.« GIETFfIMAERT, T2, T3 LT 2.0132

" G5FR faX T, T2, T3 TR H0.7951
5. cov(x1, f1) = 0.9399 cov(xs, f1) = 0.6838 cov(xs, f1) = 0.8499

FaT aicov(zy, f1) = 0.9399% k. #ds Gy /£ A KT f1_EA SR .
1 056 0.3
18. Rk it = (21, T2, x3) HHXAMR = (056 1 0.35| ., RAYEHEERIMEMN
03 035 1
F) B 1E AR AR [ 1A -
A1 = 1.86 wu; = (0.53,0.57,0.61)'

Ay =0.65 uy = (—0.22,—0.49,0.84)’
A3 =0.39 us = (0.65,—0.64, —0.18)’
1. skm = LAH R TR LR i
skm = 210 T HATER A
VA 2R O EF RS
SRKANHF f1, F2l975 2 DTk

PERX 2 Scov(xy, f1) (3 = 1,2,3), I AT REAHE T f1 B ERAHEA. (R
BE LA/ NED

VoW N

1. A=+ Au; = 1.3638u; = (0.7228,0.7774,0.8319)
ek
= 2y = 0.7228f1 + &1
s o = 0.7774f1 + €9
» 3 = 0.8319f; + €3
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0.7228 —0.1774
CA = (VAu, VAsus) = |0.7774  —0.3950
0.8319 0.6772

= h? =0.7228% + (—0.1774)2 = 0.5539

= h2 =0.7774* + (—0.3950)2 = 0.7604

= hZ =0.8319% 4 0.6772* = 1.1507

o W3RN T f1, foR ARSI 7 2 508k 50.5539

= hSFTRAET f1, foMEEARBART 207 2 508k 450.7604

= REFIRA T f1, fortREASURT 310 77 2 5Tk 411507

= g2 =0.7228% +0.7774% + 0.8319% = 1.8189

= g2 = (—0.1774)2 + (—0.3950) + 0.6712% = 0.6461

o GUHR fINAS T, T2, T3 T2 T 418189

Gy fa M AT, T2, T30 TR 406461
. cov(z1, f1) = 0.7228 cov(zs, f1) = 0.7774  cov(zs, f1) = 0.8319

tagm ficov(ws, f1) = 0.83198k, M ims e A KT f1 1A Bk
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