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> x<-c(0,2,4,6,8,10)

> X

[1] @ 2 4 6 819
y<-c(0.009,0.158,0.301,0.472,0.577,0.739)

v

M<-1m(y~x)
M

v Vv V

Call:
Im(formula = y ~ x)

Coefficients:
(Intercept) X
0.01329 0.07254

> anova(M)
Analysis of Variance Table

Response: y
Df Sum Sq Mean Sq F value Pr(>F)
X 1 0.36837 0.36837 1730.7 1.995e-06 ***
Residuals 4 ©.00085 0.00021
Signif. codes: @ “**¥*' 3.001 ‘**’ 9.01 ‘** 0.05 ‘.’ 0.1 “ * 1
> summary(M)

Call:
Im(formula = y ~ x)

Residuals:
1 2 3 4 5 6
-0.0042857 -0.0003714 -0.0024571 0.0234571 -0.0166286 0.0002857

Coefficients:

Estimate Std. Error t value Pr(>ltl)
(Intercept) 0.013286 ©.010559 1.258 0.277
X 0.072543 0.001744 41.602 2e-06 ***

Signif. codes: @ ‘***’ §.001 ‘**’ 9.01 ‘** 0.05 ‘.” 0.1 “ * 1

Residual standard error: 0.01459 on 4 degrees of freedom
Multiple R-squared: 0.9977, Adjusted R-squared: 0.9971
F-statistic: 1731 on 1 and 4 DF, p-value: 1.995e-06



-

> Si<-c(0.001,0.004,0.01,0.013,0.017,0.022)
> Si

[1] ©.001 ©0.004 ©0.010 ©0.013 0.017 0.022

> cbind(x,y,S1)

X y Si
[1,] © ©0.00° 0.001
[2,] 2 ©.158 0.004
[3,] 4 0.301 0.010
[4,] 6 0.472 0.013
[5,1] 8 0.577 0.017
[6,] 10 ©.739 @.022

>

> wi<-SiAr(-2)/mean(Sir(-2))

> wi

[1] 5.53534395 ©.34595900 ©.05535344 0.03275351 0.01915344 0.01143666
> sum(wi)

[1] 6

>

> Ml<-1m(Cy~x, weights=wi)
> Ml

Call:
Im(formula = y ~ X, weights = wi)

Coefficients:
(Intercept) X
0.009084 0.073760



> ### Example 39
> x<-rep(c(0,10,20,30,40,50),each=5)
> X

[1] © 0 @ 0 © 10 10 10 10 10 20 20 20 20 20 30 30 30 30 30 40 40 40 40 40 50
[27] 56 50 50 50
> y<-c(4,3,4,5,4,22,20,21,22,21,44,46,45,44 44 ,60,63,60,63,63,
75,81,79,78,77,104,109,107,101,105)

M<-1m(y~x)
M

vV V.V +

Call:
Im(formula = y ~ x)

Coefficients:
(Intercept) X
2.924 1.982

> anova(M)
Analysis of Variance Table

Response: y
Df Sum Sq Mean Sq F value Pr(>F)
X 1 34363 34363 3780 < 2.2e-16 ***
Residuals 28 255 9
Signif. codes: @ “***' @.001 ‘**’ 9.01 ‘*’ 0.05 ‘.’ 0.1 * ' 1
> summary(M)

Call:
Im(formula = y ~ x)
Residuals:
Min 1Q Median 3Q Max

-7.1924 -1.7410 0.6248 1.4419 6.9905

Coefficients:

Estimate Std. Error t value Pr(>1tl)
(Intercept) 2.92381 0.97589 2.996 0.00567 **
X 1.98171 0.03223 61.482 < 2e-16 ¥**

Signif. codes: @ “***' @.001 ‘**’ 9.01 ‘*’ 0.05 ‘.’ 0.1 ‘' 1

Residual standard error: 3.015 on 28 degrees of freedom
Multiple R-squared: ©.9926, Adjusted R-squared: ©.9924
F-statistic: 3780 on 1 and 28 DF, p-value: < 2.2e-16



> ### weighted regression #&#

v

S<-aggregate(y~x,FUN=sd)
S

v

X y
@ 9.7071068
2

0.8366600
20 ©.8944272
30 1.6431677
49 2.2360680
50 3.9331502
Si<-rep(SSy,each=5)
> Si
[1] ©.7071268 ©.7071068 ©.7071068 ©.7071068 ©.7071068 ©.8366600 ©.8366629
[8] ©.8366600 ©.8366600 ©.8360000 ©.8944272 ©.8944272 ©.8944272 ©.8944272
[15] ©.8944272 1.6431677 1.6431677 1.6431677 1.6431677 1.6431677 2.2360680
[22] 2.2360680 2.2360680 2.2360680 2.2360682 3.9331502 3.03315@2 3.2331502
[29] 3.©331502 3.03315@2
> cbind(x,y,S51)

W

v

Xy Si
[1,] © 4 2.7071@68
[2,] © 3 0.7071268
[3,] © 4 @.7071068
[4,] @ 5 ©.7071068
[5,] © 4 @.7071068
[6,] 10 22 ©.8366600
[7,] 10 20 ©.8366600
[8,] 1@ 21 2.8366600
[9,] 1@ 22 ©.8366600
[10,] 1@ 21 @.83666090
[11,] 20 44 ©.8944272
[12,] 20 46 ©.8944272
[13,] 20 45 ©.8944272
[14,] 20 44 ©.8944272
[15,] 20 44 ©.8944272
[16,] 3@ €@ 1.6431677
[17,] 3@ 63 1.6431677
[18,] 3@ 6@ 1.6431677
[19,] 3@ 63 1.6431677
[20,] 3@ 63 1.6431677
[21,] 4@ 75 2.2360680
[22,] 4@ 81 2.2360680
[23,] 4@ 79 2.2360680
[24,] 4@ 78 2.2360680
[25,] 4@ 77 2.2360680
[26,] 5@ 104 3.23315@2
[27,] 5@ 1@9 3.@3315e2
[28,] 5@ 107 3.@3315@2
[29,] 5@ 101 3.@3315@e2
[30,] 5@ 105 3.@3315e2



> wi<-SiA(-2)/mean(SiAr(-2))
> wi
[1] 2.2397932 2.2397932 2.2397932 2.2397932 2.2397932 1.5998523 1.5998523
[8] 1.5998523 1.5998523 1.5998523 1.39987@8 1.3998708 1.39987@8 1.3998708
[15] 1.39987@8 ©.4147765 ©.4147765 ©.4147765 ©@.4147765 ©.4147765 ©.2239793
[22] ©.2239793 ©.2239793 ©.2239793 ©.2239793 ©.1217279 ©.1217279 ©.1217279
[29] ©.1217279 ©.1217279
> sum(wi)
[1] 3@
> Ml<-1Im(y~x, weights=wi)
> M1

Call:
Im(formula = y ~ X, weights = wi)

Coefficients:
(Intercept) X
3.481 1.963

~
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> HRHBRIRBRRIRABRERBRR A e xamp | e QAR HBHIRHBRUBH BRI BRBRBBHBRYBHBRBRHRBHY
> x=c(777,799,759,790,770,758,764)

> y=c(782,773,778,765,789,797,782)

> mean(x)

[1] 772.5714

> mean(y)

[1] 78@.8571

> sd(x)

[1] 13.5629

> sd(y)

[1] 10.41519

> t.test(x,y,alternative="two.sided",conf.level=0.95,var.equal = TRUE)

Two Sample t-test

data: x and y
t = -1.2819, df = 12, p-value = 0.2241
alternative hypothesis: true difference in means is not equal to @
95 percent confidence interval:
-22.36825 5.79682
sample estimates:
mean of x mean of y
772.5714 780.8571

> var.test(x, y, alternative = "two.sided")
F test to compare two variances

data: x and y
F = 1.6958, num df = 6, denom df = 6, p-value = ©.5371
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
©.2913843 9.8690604
sample estimates:
ratio of variances
1.695786

> qt(0.975,12)
[1] 2.178813

>
1



HURBHUURGHAUAR ARG R examp L e4 LABE AR BB HHREUHHREUUHREEURBEEURBEEAAR Y
x=c(0.48,0.36,0.2,0.55,0.45,0.46,0.47,0.23)

y=c(0.35,0.37,0.27,0.29)

mean(x)

[1] 2.4

> mean(y)

[1] 9.32

> sd(x)

[1] @.1255843

> sd(y)

[1] 9.04760952

> t.test(x,y,alternative="two.sided",conf.level=0.95,var.equal = TRUE)

vVV Vv Yy

Two Sample t-test

data: x and y
t = 1.2067, df = 10, p-value = 0.2553
alternative hypothesis: true difference in means is not equal to ©
95 percent confidence interval:
-0.06771401 ©.22771401
sample estimates:
mean of x mean of y
0.40 0.32

> var.test(x, y, alternative = "two.sided")
F test to compare two variances

data: x and y
F = 6.958, num df = 7, denom df = 3, p-value = 0.139
alternative hypothesis: true ratio of variances is not equal to 1
95 percent confidence interval:
0.4757792 40.9812628
sample estimates:
ratio of variances
6.957983



> HHRBHRARBHRAREHRARBHRA R examp Le4 IR BHHRRBHHRREHHRREE AR EEHAREEAARGEEHAREYE
> x=¢(22.2,19.2,15.7,20.4,19.6,15.7)

> y=c(25,19.5,16.6,21.3,20.7,16.8)

> d=X-y

> d

[1] -2.8 -0.3 -0.9 -0.9 -1.1 -1.1

> sum(d)

1] -7.1

> mean(x-y)

[1] -1.183333

> sd(x-y)

[1] 0.8447879

>

> t.test(x,y,paired=TRUE, alternative="two.sided",conf.level=0.95,var.equal =
FALSE)

Paired t-test

data: x and y
t = -3.4311, df = 5, p-value = 0.01861
alternative hypothesis: true difference in means is not equal to @
95 percent confidence interval:

-2.0698839 -0.2967828

sample estimates:
mean of the differences

-1.183333
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HERBERARBEHRRBR AR B E R examp L e45-46 -4 7 HEHHR TR HHR B R HHR B UAR G AAR GG ARG AARGHY
x1=c(91.5,93.8,93.4,92.5,94.8,93.2,93.7,91.5,92.7,92.7)
x2=c(56.1,56.3,56.4,56.7,56.5,56.8,57,56.8,55.7,57.7)
x3=c(73.6,74.1,74.5,73.7,73.6,73.9,74.4,73.9,73.9,73.8)
y=c(0.888,0.461,0.453,0.56,0.414,0.438,0.342,0.743,0.751,0.477)
m=1m(y~Xx1+x2+x3)

anova(m)

Analysis of Variance Table

VVVVVYVY

Response: y
Df Sum Sq Mean Sq F value Pr(>F)

x1 1 ©0.195396 ©0.195396 89.8303 7.857e-05 ***
x2 1 0.064359 0.064359 29.5882 0.001603 **
x3 1 0.016078 0.016078 7.3915 0.034701 *

Residuals 6 ©.013051 0.002175

Signif. codes: © “***’ 9.001 ‘**’ ©0.01 ‘*’ ©.05 ‘.” 0.1 * * 1
> summary(m)

Call:
Im(formula = y ~ x1 + x2 + x3)
Residuals:
Min 1Q Median 3Q Max

-0.073440 -0.005879 ©0.013864 ©0.023203 ©0.036162

Coefficients:
Estimate Std. Error t value Pr(Gltl)
(Intercept) 31.68793 3.99911 7.924 0.000215 ***

x1 -0.12893 0.01576 -8.180 0.000180 ***
x2 -0.15260 ©.02863 -5.330 0.001779 **
x3 -0.14214 ©.05228 -2.719 0.034701 *

Signif. codes: @ ‘***’ @.001 ‘**’ 0.01 ‘*’ @.05 *.” 0.1 * ' 1

Residual standard error: ©.04664 on 6 degrees of freedom
Multiple R-squared: ©.9548, Adjusted R-squared: ©.9322
F-statistic: 42.27 on 3 and 6 DF, p-value: ©.0001983



> qf(0.95,3,6)

[1] 4.757@63

> betahat<-coef(m)
> r=resid(m)

>r
1 2 3 4 5 6
0.019854709 -0.009015530 0.003530461 -0.073440397 ©.032362287 -0.061500906
7 8 9 10

0.008556061 ©.024319233 ©0.019172262 ©.036161820
> sr=rstandard(m)

> Sr
1 2 3 & 5 6 7 8
0.5840325 -0.2188591 0.1056406 -1.7388426 1.4081560 -1.4093373 0.2375454 ©.6506133
9 10

©.5351348 1.2140885
> yhat=fitted(m)

> yhat
1 2 3 4 5 6 7 8 9
0.8681453 0.4700155 0.4494695 0.6334404 0.3816377 0.4995009 ©.3334439 0.7186808 ©.7318277
10
0.4408382

>
> confint(m)

2.5 % 97.5 %
(Intercept) 21.9024595 41.47340919
x1 -0.1674970 -0.09036166
x2 -0.2226623 -0.08254162
x3 -0.2700761 -0.01421152

> shapiro.test(msres)
Shapiro-Wilk normality test

data: mSres
W = 0.81817, p-value = 0.02408
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x1=c(2,-1,1,2,1)

x2=c(1,2,-3,1,4)

x3=c(4,1,4,2,6)

y=c(8,10,9,6,12)

m=ImCy~-1+X1+Xx2+x3)
anova(m)
Analysis of Variance Table

VVVVVVVY

Response: y
Df Sum Sq Mean Sq F value Pr(>F)

x1 1 138.273 138.273 5.3047 0.1478
x2 1 65.209 ©65.209 2.5017 0.2545
X3 1 169.386 169.386 6.4983 0.1256

Residuals 2 52.132 26.066
> summary(m)

Call:
Im(formula =y ~ -1 + x1 + X2 + x3)
Residuals:

1 2 3 4 5

©.3253 5.5371 1.0063 3.4145 -2.9488

Coefficients:

Estimate Std. Error t value Pr(Gl1tl)
x1 -1.3851 2.3646 -0.586 0.617
X2 ©0.2666 1.0423 0.256 ©.822
X3 2.5446 0.9982 2.549 0.126

Residual standard error: 5.106 on 2 degrees of freedom
Multiple R-squared: 0.8773, Adjusted R-squared: ©.6933
F-statistic: 4.768 on 3 and 2 DF, p-value: ©.1782

> qf(0.95,3,2)
[1] 19.16429

>
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> X=matrix(scan(),byrow=T,ncol=3)
1: 1 -2 0

4: <250

7: 00 2

10:

Read 9 items

> e=eigen(x)

> e

eigen() decomposition

Svalues

[1] 5.8284271 2.0000000 @.1715729

Svectors

(1] [,2] [,3]
[1,] -0.3826834 @ ©.9238795
[2,] ©.9238795 @ 0.3826834
[3,] ©.0000000 1 0.0000000

> e$values[1]/(eSvalues[1]+e$values[2]+eSvalues[3])
[1] 0.7285534

> e$values[2]/(eSvalues[1]+e$values[2]+eSvalues[3])
[1] @.25

>
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HERBHRARVHARRHRRARBHHRR Randomized block design -SORAHHHARVHURAHFRARY

y<-c(84,79,83,80,77,78,83,80,80,79,79,78)
A<-factor(rep(1:4,each=3))

A
[11111222333444
Levels: 12 3 4
> Block<-factor(rep(1:3,4))
> Block

[11123123123123
Levels: 12 3
> y<-y-80
>y

[1] 4-1 3 6-3-2 3 0 ©-1-1-2
> aggregate(y~A,FUN=sum)
Ay

VVVVYy

w N =
I
w U o

4 -4

aggregate(y~Block, FUN=sum)
Block vy

1 1 6
2 2 -5
3

>

1
2
3
4
>

3 -1
sum(Cy)
[1] o
>
> M<-aov(y~A+Block)
> anova(M)
Analysis of Variance Table

Response: y
Df Sum Sq Mean Sq F value Pr(F)
A 3 28.6667 9.5556 5.8305 0.03276 *
Block 2 15.5000 7.7500 4.7288 ©.05848 .
Residuals 6 9.8333 1.6389
Signif. codes: © “***’ @.001 ‘**’ 0.01 ‘*’ ©.05 *.” 0.1 * * 1
> qf(0.95,3,6)
[1] 4.757063

>



