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EERICETEUIEE (R D)

n=20p=2 n=20 {EREE BE/KE RFRE

"17.654 t(n—3) 95% 5% 2.11
B=(X'X)"'X'y= 3.619 17.654 + 2.11 * 0.2666198 =|18.21627
i — X0 | —2.381_ 3.619 + 2.11 *0.104205 =3.838619
Y 1 2381 + 2.11 * 0.07407513 = -2.225125
67 = — — ly — g||° = 1.392 P FRREZCHYAFX

- 0.051058561 —0.0021675332  0.0014906198 |
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X {ifi 1 3.618766 0.104205 34.72736 3.15336E-17 3.398912451| 3.83861929| 3.437490079 3.800041661
X {ifi 2 -2.38141 0.074075 -32.1486 1.14906E-16 -2.537694528| -2.225124783| -2.510271258 -2.252548053
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> res <- 1m(y~X) RT\\O) O I)Eﬁ*ﬁ
> summary(res) Fﬁ

H ©

PN K-L WA B AT LAPOF B Call:
Im(formula = y ~ as.matrix(X))

F_ T HIUOER b e
N o0 Fias LTINS m\: = J0/(F1 Residuals:
MAd - IV - BEE-RY-2 P - DY Min 1Q  Median 30 Max
BB T 2 -2.48469 -0.54371 -0.07098 0.66454 2.48245
Al i | BE Coefficients:
A B C D Estimate Std. Error t value Pr(>|t])

1 [s= (Intercept) 17.65376 0.26662 66.21 <2e-16 **x*

2 X1 3.61877 0.10421 34.73 <2e-16 *%x%

3 B X2 -2.38141 0.07408 -32.15 <2e-16 *x*x%

4 WAEBIR 0.995846 . S o o o o

5 w2+ R2[0.991709 Signif. codes: © 'xxx' 0.001 'xx' 0.01 '¥' 0.05 '.' 0.1 1

g :i:; ??33;3: Resiglual standard error: 1.18 on 17. degrees of freedom

: ;;fa;& - = >0 Multlp}e R—squared: 0.9917, Adjusted R-squared: 0.9907

: F-statistic: 1017 on 2 and 17 DF, p-value: < 2.2e-16

10 2 HHHT & |

11 BHfE W) SN BRI E ot BEF

12 @98 2] 2831.067 1415.533 1016.726151 2.0328E-18

13 %% 17] 23.66819 1.392247

14 &3 19 2854.735

15

16 REX RERE t P-i# TR 95% EBR 95% TER 90.0% R 90.0%

17 YR 17.65376 0.26662 66.21323 5.88238E-22| 17.09123714 18.21627423 17.18994214 18.11756923

18 X {& 1 3.618766 0.104205 34.72736 3.15336E-17| 3.398912451 3.83861929 3.437490079 3.800041661

19 X {#i 2 -2.38141 0.074075 -32.1486 1.14906E-16| -2.537694528 -2.225124783 -2.510271258 -2.252548053

20 v

Sheetl Sheet2 regdat (231747) +) ‘ >

RWET - 1 + 100%



2o IR THES (PIEIEFRDTEE L TOK)

x1 X2 y - 0.231  0.031 —0.001
(X'X)"' =1 0.031 0.041 0.010

18] ->.0] 134 —0.001 0.010 0.012

0.4| 4.2|-11.5 -

) —0.46 n

1.8/ -0.2| 0.1| 8=(x'X)"'X'y=|022| 21—y =77515

0.1] -1.8 5 =264 ST (y; — §)% = T75.82

5.4\ 7.7] -22| 2= %Hy ~ XB|?=0337  2imi(y —9:)? = 0.675

4 (2) (EHEE BERKE BRE
95% 5% 4.303

[El)FHiET
%REX RAEERE tiE (pfE) | TBRI5% | £BRI5% | [mimpg R
]2 BERE R?
” f#H1E R?
X2 EUAIER




https://www.wolframalpha.com/

& WolframAlpha

sqrt( 1.392 * 0.051058561)

IS ES DD

& E B — Examples ~ Random

(JL— FOUENER)

v1.392 - 0.051058561

0.266596...

% WolframAlpha

.................................

t,ﬂEb\‘_ 1 6520) B3 B BB w = Examples
ESDOpIEDQEH
ﬁ Wolfram|Alpha with CDF »
pfiE () (& G CDE.
t(Z) C OHEEDH
> 2 CDF[ Student’s t distribution 2 ,- 1.652]

tfE-1.652

0.240338



> x1 <- ¢(-1.8,0.4,1.8,0.1,-5.4) == Al /o m

> x2 <- ¢(-5.5,4.2,-0.2,-1.8,7.7) DE{TiER

>y <- c(13.4,-11.5,0.1,5,-22)

> res <- 1Im(y~cbind(x1,x2)) Excelﬁ}i(ig bjta}?m
> summary (res) > confint(res)

. 2.5 % 97.5 %
Call: . (Intercept) -1.6625879 ©0.7400286
Im(formula =y ~ cbind(x1, x2)) chbind(x1, x2)x1 -0.2851356 0.7236830

chbind(x1, x2)x2 -2.9127791 -2.3686577
Residuals:
1 2 3 4 5

-0.26798 -0.03541 -0.36156 0.68606 -0.02111

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) -0.46128 0.27920 -1.652 0.240311
cbind(x1, x2)x1 0.21927 ©0.11723 1.870 0.202339
cbind(x1, x2)x2 -2.64072 0.06323 -41.763 0.000573 **x%

Signif. codes: © '**x' 0.001 'xx' 0.01 'x' 0.05 '." 0.1 " ' 1
Residual standard error: 0.5809 on 2 degrees of freedom

Multiple R-squared: ©0.9991, Adjusted R-squared: ©.9983
F-statistic: 1149 on 2 and 2 DF, p-value: 0.0008699
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(i) E(B)=8, 7%2bb Bz BOTREERETH 3.
(ii) V(B)=da(X'X)"
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(i) E(B)=EX'X)"X'y)=(X'X)"X"E(y)
=(X"X)"'X"-XB=8

(i) V(B)=V(X'X)'X'y)
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x1 X2
3.830 —1.487 37.537
1.207 3.920 13.162
-1.302 4.093 4851
3.291 2.659 23.068
0.109 0.284 16.770
-2.147 5.206 —1.665
—1.067 —1.053 17.103
1.798 —2.292 29.806
3.311 —2.420 32.913
-3.856 0.860 —0.098
—2.968 4926 —5.243
3.775 4.328 20.182
—0.701 -3.429 22.761
—-2.690 —1.836 11.897
-0.427 -3.381 24219
2.863 —1.056 30.548
1.571 -3.674 33.147
2.254 —0.160 25.374
-4.490 -9.077 23.642
0.702 -3.250 27.714
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v var(6)

¥R RERE| Ot P-fi&  FBR95%  EBR95%  TFBR90.0%  _EBR 90.0%
gk 17.65376 0.26662| 66.21323 5.88238E-22 17.09123714 18.21627423 17.18994214 18.11756923
X {1 3.618766 0.104205| 34.72736 3.15336E-17 3.398912451 3.83861929 3.437490079 3.800041661
X {& 2 -2.38141 0.074075| -32.1486 1.14906E-16 -2.537694528 -2.225124783 -2.510271258 -2.252548053




TR 7.4
(i) E(B)=B, $bb BiZBOTREERETDH 3.
(ii) V(B)=d%(X'X)™\

HIL):
(i) E(B)=E(X'X)'X'y)=(X'X)"'X'-E(y)
=(X'X)"'X'-XB=R8
(i) V(B)=V(X'X)'X'y)
=(X'X)'X" V(y)- X(X’ X))
=(X'X)"'X'(* L) X(X'X)™"
= X' X) ' X' X(X' X))
=g%( X' X)™.
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