


20172 INEE - ?ﬁ}ﬁiﬁ&ﬁ*ﬁ% * B
ILJE:. Q%\E\ KE/\ .B

DR - B ERIE L (BER) AB ABITEIO AT L#HEHEEAB BHL gl
AEH 7-8FE:W607 B 7l AERB 9-10FE W607 ZEl
48 6B AV T—13v IRl 1 A)IToF— 3y
48138 HEt=0FtE-+EELEF 2 — AL —LDIRE
AB208 fRETROHEBIDERE 3 EXNTSLA, VOREE
48278 —D2OREYIZEIT S 4 AR EEF
5H11H Z=o0N&EFHICEET BH#A 5 EHEIZEE I S HER
5H18H #EHOBTYIZEET SHHEE 6 PR
5H25H SESHEEETRS T 7 DR HT2
68 1H F&H 8 FEH
6H15H A2 k0O 1 L=
68228 ZRTREZXICLHERDSE 2 ZRITREE
68298 Y3RF—AMICKHEARDSHE 3 DS AZ—5 E=A [
7H 6 Bl 54T 4 IEI'J%%\H?
7A13H EFHH 5 Fo
7H218 #omotmeasiExeT)L =U 6 sngamemerEtET L R
7TRA27B DD FE 7 ZFDMDAE
8A 4B i 8 FEH




Aoy

AN

!

% 55015

R A




%5

IRERSZDOT T, IREMTE T D, EIRICEASNICHITE ¢t KDE
Bim/SEZHDIEER,

p-IECE. SRASNICHETE ¢ D\ IBEIRERO T,
chiEEESCNED ZT I £,

Pr(T < t) or Pr(T > 1)
2 x min (Pr(T <t),Pr(T >t))

RRERGRDOECDIC<SZRIETIEEL,



p-IEDBI

z=1.95 ZE8AILIZETD,
Pr(Z<z)=.974 and Pr(Z > z)=.0256
LIZDoT

p — B =2 x 0.0256 = 0.0512



QR

H—OEHNE 2l Y (GUBZE AR HahiHZR) 72—, o, HEOZHE X (O
VIZERL, BIAZREL TRIZED . THHAT DG

—RR R ERHRROE T, RIAZH X 25 2 TeROREZE Y O ZIARHE £(Y | X) OfEi<
g (Hhi) o &, oA, B CHE) TH2 LfGELE DM, LMNORTERIHTH S,

vi = a+fxi+e  HEETH (44)
i = Bo+Biza+Przpnte; HEBEIDHT GHIAZRESTED) (45)
q
vi = Po+ Z B xij +e;  HEENGETH HIE) (46)
j=1
£l fll O
g; ~ N(o,o?) (47)

Ko, HEZRWICTD, 9505, X Z5X KO Y OMFHEDHT

q
Ui o= Bo+ Y Bz (48)
=1

J

T E & 5



QlIFREDOHE

HEE BT O a . Bl PREDHEE

5 Cov (Y. X) _ i Vi -Y)(X, - X)
| var (X)) S (X —X)?
a = Y-BX

LY, —EmICE
-~ , —1 f
B = (X'X) X'y

5%,



chind{height, pred)

160 170 180 180 200

150

plot of data, fitted line, and 95% prediction interval

| | | |
20 60 70 80

weight
y= 13243+ 062 +error : errorvariance = 2526

90




R®DIm THDETE

resim=Im(height~weight)
summary(resim)

Call:
Im(formula = height ~ weight)
Residuals:
Min 10 Median 30 Max

-14.6311 -3.3614 -0.3601 3.5114 14.4364

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) 132.42862 1.09250 121.22 <2e-16 **x
weight 0.62146 0.01803 34.47 <2e-16 ***

Signif. codes: 0 s+ 0.001 ‘" 0.01 % 005 °“° 01 °7 1

Residual standard error: 5.026 on 462 degrees of freedom
Multiple R—squared: 0.72, Adjusted R-squared: 0.7194
F-statistic: 1188 on 1 and 462 DF, p-value: < 2.2e-16



RO IMCOEtE

reslm=Im(height~weight+gender)
summary(resim)

Cal l:
Im(formula = height ~ weight + gender)

Residuals:
Min 1  Median 30 Max
-13.9961 -3.2455 -0.1968 3.2379 12.6228

Coefficients:

Estimate Std. Error t value PrO|t])
(Intercept) 137.96419 1.29328 106.677 < 2e-16 *k*
weight 0.52363 0.02189 23.917 < 2e-16 *k*
gender 1 —-2. 04695 0.28557 -7.168 0.00000000000304 s*x*

1

Residual standard error: 4.772 on 461 degrees of freedom
Multiple R-squared: 0.7481,
F-statistic: 684.6 on 2 and 461 DF, p-value: < 2.2e-16

Signif. codes: 0 s+ 0.001 ‘xx’ 0.01 "% 0.05 °.

’

Ad justed R-squared: 0.747
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R®OIm OED Y

x4k Summary of Im with height “weight+gender
Coefficients:

Estimate Std. Error t value PrO|t])
(Intercept) 137.96419 1.29328 106.677 < 2e-16 *xx
weight 0. 52363 0.02189 | 23.917 < 2e—16 **k*
gender 1 -2.04695 0.28557 | —=7. 168 |0. 00000000000304 x*x*x*
Signif. codes: 0 ‘“xkx’ 0.001 ‘xx 0.01 “« 005 “7 0.1 °7 1

Residual standard error: 4.772 on 461 degrees of freedom
Multiple R—squared: 0. 7481, Ad justed R-squared: 0.747
F-statistic: 684.6 on 2 and 461 DF, p-value: < 2.2e-16

Anova Table (Type III tests) summary (Anova (resIml, type= “II1” ))
Response: height
Sum Sq Df F value Pr OF)
(Intercept) 259164 1 11380.07 < 2.2e-16 *xx
weight 13027 1 | 572.02 < 2.2e-16 *xx
gender 1170 1 |51.38|0.000000000003043 *okok

Residuals 10499 461



RSS DZEIC K DFERE gender

Testing Hypothesis using the Reduction of RSS
number of observations = 464

model1 under H1 (full model): # of params = 2
height weight+gender
RSS1 = 10498. 57 error df = 461

model0 under HO (constrained model): # of params = 1
height “weight
RSSO = 11668. 67 error df = 462

RSSO-RSS1 = 1170. 103 dfm1-dfm0 = 1
F = ( (RSSO-RSS1)/ (dfm1-dfm0) )/( RSS1/dfel ) =|51.38012

df1 = dfm1-dfm0 = 1 df2 = dfel = 461
p—value = 0.000000000003042658
critical value of F = 2. 71645 3.861709

t = sqrt(F) =|7.167993
df1 = dfel = 461
p—value = 0.000000000001521329
critical value of t = 1.648166 1.965123




RSS DZEIC K DFEFE weight

Testing Hypothesis using the Reduction of RSS
number of observations = 464

model1 under H1 (full model): # of params = 2
height “weight+gender
RSS1 = 10498. 57 error df = 461

model0 under HO (constrained model): # of params = 1
height™gender
RSSO = 23525. 49 error df = 462

RSSO-RSS1 = 13026. 93 dfm1—-dfm0 = 1
F = ( (RSSO-RSS1)/ (dfm1-dfm0) )/( RSS1/dfel ) =/572.0223

df1 = dfm1-dfm0 = 1 df2 = dfel = 461
p-value = 8.476723e-83
critical value of F = 2. 71645 3.861709

t = sqrt(F) = 23.91699
df1 = dfel = 461
p-value = 4.238362e-83
critical value of t = 1.648166 1.965123
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RO Im

*xkk Summary of Im wi
Coefficients:

Estimate
(Intercept) 169.2012
genrel —-0. 7845
genre2 -1.9194

Signif. codes: 0

Residual standard er
Multiple R-squared:
F-statistic: 8.535 o

Anova Table (Type II
Response: height

Sum Sq
(Intercept) 11541141
genre 1488
Residuals 40192

Signif. codes: 0 °

TOsE

th height“genre

Std. Error t value Pr(|t])
0.4650 363.837 < 2e-16 **k*
0.5835 -1.344 0.17945
0.7272 -2.640 0.00858 s**

*kk’  0.001 ‘% 0.01 ‘% 0.0 °.°
ror: 9.337 on 461 degrees of freedom

0. 0357, Ad justed R-squared: 0.03152
n 2 and 461 DF, p-value: 0.0002293

I tests)

Df F value Pr OF)
113 < 2.2e-16 *k*
2 8.5345]0. 0002293 s*xx
461

xkx 0.001 ‘s 0.01 "% 0.05 °°
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RSS DZEICKDIERE genre

Testing Hypothesis using the Reduction of RSS
number of observations = 464

model1 under H1 (full model): # of params = 2
height~genre
RSS1 = 40191.75 error df = 461

model0 under HO (constrained model): # of params = 0
height™1
RSSO = 41679.9 error df = 463

RSSO-RSS1 = 1488. 149 dfm1-dfm0 = 2

F = ( (RSSO-RSS1) / (dfm1-dfm0) )/( RSS1/dfel ) =|8.534546
df1 = dfml-dfm0 = 2 df2 = dfel = 461
p-value = 0.000229332
critical value of F = 2.314124 3.015284




ANOVA table

SEThE
source | SS df MS EMS F
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RZ R YERRDOBm

mean of height

Interaction.plot( genre, gender, height, main="height ~ genrer + gender")
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R®DIm THDETE

sk Summary of Im with height™gender+genre+genderxgenre
Coefficients:

Estimate Std. Error t value Pr C|t])
(Intercept) 168. 5074 0.3379 498.688 < 2e-16 *x**

gender1 -6. 8595 0.3379 -20.300 < 2e-16 *xx
genrel -1.1088 0.4258 -2.604 0.009520 *x
genre2 -2. 0442 0.5280 -3.872 0.000124 s**

gender1:genrel 1. 4452 0.4258 3.394 0.000750 s*
gender1:genre2 -1.5989 0.5280 -3.028 0.002597 s*x*

Residual standard error: 6.744 on 458 degrees of freedom
Multiple R-squared: 0.5002, Adjusted R-squared: 0.4948
F-statistic: 91.68 on 5 and 458 DF, p-value: < 2.2e-16

*xxAnova of Im
Anova Table (Type III tests)
Response: height

Sum Sq Df F value Pr OF)
(Intercept) 11310897 1 248689 8274 < 2.2e-16 *xx
gender 18743 1 412. 1063 < 2.2e-16 *k*k
genre 2023 2 22.2346 (0. 0000000006083 *x**
gender :genre 622 2 L6.8407 ] 0.001182 **

Residuals 20831 458



RSS @%ll&%@ﬁ gender*genre

Testing Hypothesis using the Reduction of RSS
number of observations = 464

model1 under H1 (full model): # of params =5 (+ 1 for intercept)
height™gender+genre+genderxgenre

RSS1 = 20830. 73 error df = 458

model0 under HO (constrained model): # of params =3 (+ 1 for intercept)
height™gender+genre
RSSO = 21452. 99 error df = 460

RSSO-RSS1 = 622. 2573 dfm1-dfm0 = 2
= ( (RSSO-RSS1) / (dfm1-dfm0) )/ ( RSS1/dfel ) =|6.840707
df1 = dfm1-dfm0 = 2 df2 = dfel = 458
p-value = 0.001182028
critical value of F = 2.3142 3.015413




RSS DEICKDIERTE genre  *

Testing Hypothesis using the Reduction of RSS
number of observations = 464

model1 under H1 (full model): # of params =5 (+ 1 for intercept)

height™gender1+genrel+genre2+gender1. genrel+gender1. genre?
RSS1 = 20830. 73 error df = 458

model0 under HO (constrained model): # of params =3 (+ 1 for intercept)

height™gender1+gender1. genrel+gender1. genre2
RSSO = 22853. 27 error df = 460

RSSO-RSS1 = 2022. 543 dfm1-dfm0 = 2

F = ( (RSSO-RSS1) / (dfm1-dfm0) )/( RSS1/dfel ) = 22.23457
df1 = dfm1-dfm0 = 2 df2 = dfel = 458
p—value = 0.0000000006083355
critical value of F = 2.3142 3.015413



RSS DZEICKDIERE gender ¥

Testing Hypothesis using the Reduction of RSS
number of observations = 464

model1 under H1 (full model): # of params =5 (+ 1 for intercept)
height™gender1+genrel+genre2+gender1. genrel+gender1. genre?
RSS1 = 20830. 73 error df = 458

model0 under HO (constrained model): # of params =4 (+ 1 for intercept)

height™genrel+genre2+gender1. genrel+gender1. genre2
RSSO = 39574.13 error df = 459

RSSO-RSS1 = 18743. 4 dfm1—-dfm0 = 1
F = ( (RSSO-RSS1)/ (dfm1-dfm0) )/( RSS1/dfel ) =[412.1063

df1 = dfm1-dfm0 = 1 df2 = dfel = 458
p—-value = 8.102864e-66
critical value of F = 2. 716522 3.861842

t = sgrt(F) = 20.3004
df1 = dfel = 458
p-value = 4.051432e-66
critical value of t = 1.648187 1.965157



ANOVA table

(RTD ny BZELL. NSYZARNTLS, BRXLTVZES)

source | SS df MS EMS F
A
Y
5524 2 j=1 1 MSa
A S5 df A df A o + A—1 M5,
B 2
ala ."J'-!. 3 Ay
S5Sgp o , mAY, k=1 "k MSp
3 i 5
n of37
SSan 2 Z_;z 1 Z fe—1 ij MSap
AB SSap | dfas T Oc ¥ —A—n(B-1) MS,
SSerror 2
error | SSerror | ferror | Gr==e= | 0
total S-Srfﬂtal dffﬂtaf




