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Efl1: AREE (REWHR)

— T 56 Ay SR 5T s A I T e 25 W e IR OIS RE 7. A BEREALIEE 19 R /N R,
I ARZZ5%), 7l R/ADNHERERE (K28 40mg/kg FRLIMAE), —BI 8] )G,
M EREZdERE, KFRURANNE, S3HRIKESE y. 2t b, y
SRE, &, I EMIZEE KRR BiESE:  rat (alr3)

6 7 8 9 10 020 030 0.40 0.50

Lol L1 Ll ID BodyWt LiverwWt Dose y
’ > o | © Jg 1 176 6.5 088 042
- 2 176 9.5 088  0.25
BodyWt ot - E 3190 9 1 0.56
. - |2 4 176 8.9 088  0.23
. 5 200 7.2 1 0.23
e . R 6 167 8.9 0.83 0.32
=1 . ° | Livewt | =°° o 7 188 8 094 037
et e o © ® 8 195 10 098 041
9 176 8 088 033
- 10 165 7.9 084  0.38
i ° [ = 11 158 6.9 0.8 0.27
ae Dose i -8 12 148 7.3 074  0.36
’ i r 13 149 5.2 075 021
i ; o s 14 163 84 081 028
g 15 170 7.2 085  0.34
" 16 186 6.8 094 028
€ 850 || Y 17 146 7.3 0.73 0.3
e, I 18 181 9 0.9 0.37
- 1E|.u | 1#0 | 1;0 | EI.ITE- In.és lD..l}E- | 19 149 6.4 0.75 0.46




Residuals

Cook's distance

Im( y~ ., data = rat)

Estimate Std. Error t value Pr(>|t])
(Intercept) 0.266 0.195 1.4 0.19
BodyWt -0.021 0.008 -2.7 0.02*
LiverWt 0.014 0.017 0.8 0.42

H [5] U5 79 #7285 B 2% HH Body Wt Fll Dose #ifS i 7 :

Dose 4.178 1.523 2.7 0.02*
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Im(formula =y ~ ., data = rat[-3, ])

Coefficients:

i Estimate Std. Error t value Pr(>|t|)
'\ (Intercept) 0.311 0.205

BodyWt
LiverWt
Dose

Scale-Location
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=
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A—MEEE (REMXPNERR) :
A NBodyWt, Dose J L J- 58 4= Al aE bE, A R ] 45 BodyWt BiDoseZ — .

Im(y ~.-Dose, data = rat) | Im(y~.-BodyWt, data = rat)

Estimate Std. Error t value Pr(>|t]) : i Estimate Std. Error t value Pr(>|t])
i (Intercept) 0.17836 0.22778 0.8 0.4 | (Intercept) 0.1174 0.2191 0.5 0.6
Bodywt 0.00035 0.00151 0.2 0.8 | | Liverwt  0.0087 0.0201 0.4 0.7

, LiverWt  0.01233 0.02041 0.6 06 | | Dose 0.1736 0.2863 0.6 0.6

TEAFEE, HEIHARAEEEEMA . M5535/NA M, (BodyWt,Dose)
FH s, {HBodyWt A K7 H, Dose WA KA H
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sEf2. ESTHWA (BCER#)

X ¥Emagazines (http://staff.ustc.edu.cn/~ynyang/Im2020/lab/magazines.xls) it
120034F204 P [E 22 B HIRAE AL . OB R EURAT %) & A S T 5 Ik
AR R AN BT

AdRevenue ] EMON (10008)

AdPages N AR=DiE

SubRevenue ANLYPN

NewsRevenue FEIRN (newsstand sales)

Magazine  AdRevenue AdPages SubRevenue NewsRevenue

Weekly World News 2280 300 854 16568
National Examiner 3382 380 968 27215
J-14 4218 250 2206 12453
Soap Opera Weekly 4622 439 5555 24282
Easyriders 5121 523.69 4155 9929
Official Xbox Magazine 5838 541.66 4311 10320
Weight Watchers 6986 287.27 9202 4048
Globe 7634 380 2180 63771
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http://staff.ustc.edu.cn/~ynyang/lm2020/lab/edu.xls)是美国50

KRB EAE T (plot,corrplot,boxplot, hist etc)

plot(mag); pairs(mag)
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fito: A WILREETY

AdRevenue = S, + f, x Adpages + £, xSubRevenues + S, x NewsRevenue + ¢,

fit0 =

Im(AdRevenue™.,
plot(fit0,1:6 )

data=magazines)
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Box-CoxZZX #i

S VF R SO S R I R A4 5, BRAT RS
TV Guide, B JGifiBox-CoxZF#t, I =5y

MR ILAN AL B AN AZ O B2 e o

Hﬁ)ﬁ: o

#

par(mfrow=c(2,2))
boxcox(AdRevenue~., data=mag )
boxcox( AdPages™., data=mag )
boxcox(SubRevenue™., data=mag )
boxcox(NewsRevenue™., data=mag )
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fitl: AL HER

log(AdRevenue) = g, + S, xlog(Adpages) + 5, x log(SubRevenues) + S, x log(NewsRevenue) + ¢,

Residuals

Cook's distance
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0.04 0.05

0.00

Residuals vs Fitted
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> summary(fitl)

Call:
Im(formula = AdRevenue ~ ., data = log(mag))

Coefficients:

Estimate Std. Error tvalue Pr(>|t])
(Intercept) -2.02894 0.41407 -4.900 1.98e-06 ***
AdPages 1.02918 0.05564 18.497 <2e-16 ***
SubRevenue 0.55849 0.03159 17.677 <2e-16 ***
NewsRevenue 0.04109 0.02414 1.702 0.0903.

Residual standard error: 0.4483 on 200 degrees of freedom
Multiple R-squared: 0.8326, Adjusted R-squared: 0.8301
F-statistic: 331.6 on 3 and 200 DF, p-value: < 2.2e-16

NewsRevenue/~ & 2, SubRevenuelt] £ %0.55,
5050 % AR
(0.55-0.50)/0.03159 =1.583, p =0.114,

PER RN EE TR
log(AdRevenue) = -2 +1x log(Adpages) + 0.5x log(SubRevenues)
AdRevenue = 0.135 x Adpages x +/SubRevenues




EH3:. THETE (ZWMADE/IREIFZRE)

HiP5FEse (http://staff.ustc.edu.cn/~ynyang/Im2020/lab/se.xls) /&£ |
BANMR(EFEST. TR, RGEHERYE) L5 TIEAKEHE.

Salary LB (10008)
Experience T ()
Salary Experience
71 26
69 19
o 73 22
69 17
65 13
z 2 75 25
s 66 35
66 16
B 67 16
69 16
76 26
S 72 16
T T T T T T T T 69 25
0 5 10 15 20 25 30 35 45 4
Experience 72 17
62 12
i > plot( se) & 23

__________________________________________________________
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P& R R

Salary = £,

+ S, x Experience + ¢,

> a=Im(Salary~Experience, data=se)

> plot(a)

Residuals

1n
Residuals
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15
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. FH Box-Cox25 #i (SalaryflExperience4y il Box-Cox A2 4 /& B AR 4k .

ESTTRRE AR BRI AT B AL A
1 Box-CoxZ # 5 B -

Salary® = 3, + B, x log(Experience) + &,

Residuals

-1500000

Standardized residuals
-2 0 2
L1111
=
\

0e+00 2e+06

Fitted values Thearetical Quantiles

Scale-Location Residuals vs Leverage

N p—
O B8

| % Cook’s distance
o i

[ A B I —
0.00 0.04 0.08

Standardized residuals

0e+00 2e+06

~|Standardized residuald

Fitted values Leverage
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| > Im(Salary~Experience+ |(Experience”2), data=se)
ZHMANE

Salary = a + b x Experience + ¢ x Experience’ + ¢

7

EIRIXA R M 2 X B2 AL, (R 11 2R 4 Esq = Experience?,
MIZ A A S AR B A2 A . Salary = a+bx Experience +c x Esq + &

7/

Residuals of quadratic fit

o] o]
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o] “ © o]
= o o oo o o o |
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OO o] [s] o Oo
o @ o o ° 4 o =% o o
o o o o =R o
o] o] —
oo © o o °0of ° ° o0 E ©
[
o - o]
o © o o o @ ° e 2
Soo o o °© @ [=]
s} s} W
o o]
o oo ° ° o ° o °e — lowess fit
o o
° o © 9500 . ' *  quadratic fit
o] o]
_| o o o
¥ o o o o . °og o o o =T
L
T T T T T T T T I I I I T T I I
0 5 10 15 20 25 30 35
0 ] 10 15 20 25 30 35
Experience

Experience
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Olre k. A2 BARRRun T

SQ@JZI': -‘['/%'—’kj‘]l:dlé\ %ﬁ:

Byl 4E salarygov (alr3) Vi 1 R E BUFIEART 495 M AN KIfE S, LB FEEH
PBL I fermy L5« BEAHANL A NZL. 2ot NECRTEANE EE 22 %8 (Score) . H
et 7t Lo SERGIMERE ) 5¢ 22, e B3R AT 5% O 2o o 32 3 I IRA ) B8 1

; (RITE)

MaxSalary HRA e e L%

Score HRAZXERE 520 (82-1017)

NE ZHRA ) 51 A B (number of employees)

NW ZHRAL B 2o N Z (number of women)
JobClass NW NE Score MaxSalary
Account_clerk 52 68 258 1549
Account_clerk_Intermediate 26 29 269 1712
Account_clerk_Principal 10 13 321 2182
Account_clerk_Senior 16 24 273 1982
Accountant 1 12 352 2555
Accountant_Chief 0 5 709 4060
Accountant_Principal 0 4 505 3424
Accountant_Senior 2 18 404 3031

23



pairs(gov)

R EFE 5P (plot,corrplot,boxplot, hist etc) ez

200 600 1000 0 50 150 250
] ] ] 1 ] ]
D —
=
- 8
MaxSalary =
o ) o o =
u] =] g
o @ ° of & ® ]
] 2 ww =
o = @ z z
= 1
]
2 Score . .
o g ° oo 04
ﬁ o [u] Score 02
5 5 = %
o L
" o = NE
NE ° - ©
oo =
- o
=
=] <] <] a]
o
= 0 o o
o o o NW
=] =
o o
= [ I 1 [
2000 G000 0 50 150 250
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fit0: Ty AL W RGBT 2 SR A

IR AAE, WHEARZ
O(1/n)HJH 3o

MaxSalary, = 3, + B, xScore, + B, x NW, + B, xNE, + &, &, ~ (0,5°)

Residuals vs Fitted L. Normal Q-Q
7 3750 3 ° | 3750
EREN 5 L] W BRI (L M 4 0 22
& o I / Ry E BNIOLEE
§ - T T — T T s Ci I ﬁHWLSﬁfj&?
h w
1000 3000 5000 302 10 1 2 3
Fitted values Theoretical Quantiles ﬁ%%ﬂﬂﬁiﬁﬁﬂ:;uxiﬁ:f& Hﬁ
I AR B g — A ER A s T A
Wi KAE, R KIER T2
z Scale-Location o Residuals vs Leverage TR AKF (AE1/NERIE
E. ] E S @ Ao \ >
2 o . 3 :@i‘x;\:ﬂﬂ_u_ ), Fr A R WLS
E o | ; E i o Hﬂ_uh:::h“:_‘_-"-sé'— 0.5 (J'_L';_Fﬁiﬁ%) °
2 5] g _ 1% comsgstaice
B © 7 - N E— T
= 1000 3000 5000 0.0 0.1 0.2 0.3
Fitted values Leverage
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MaxSalary, = 3, + B, xScore, + B, x NW. + B, xNE. +¢&,,&, ~ (0,6° | w,)

WAL W MaxSalary B — KB PN R, B SET , H.
WNETTE o fwHw R (WARSETNED .

_______________________________________________________________________________________________________________________________________________________________________________________

§=E 8] R BRI T 72 oc 1, ABRRCR BBR /N SevE B Tk 7 22 A2 O (L n).

NAFEHLE X, X, §id ~ f(X), WIFGEHEEX < Xy <. <X ,0<q <],
Koy I Koo X IO L HL | ENTRISIBE AT, 240 —> o0, AT ANHE A
' q(-q)
Xogy =~ N[ &, , var(X,,)ocl/n
, (nq) (q n|f(§q)|2J (nq)
BRI q = 0L, BIE RAEX ) = max(Xy,..., X, I 70 A7 AR 252 IEAS

LN 2 S Ak 55, EASZOQ/ )iy, Holn
o fIEZS: var(x,) «1/log(n)
o f35%5]: var(x,,)«<1/n

________________________________________________________________________________________________________
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fitl: Box-CoxZXft

log(MaxSalary). = 3, + B, xScore, + B, x NW. + B, xNE, +¢,,&, ~ (0,5°)

Boxcox(MaxSalary™~.,data=gov) 1 2N
fitl = Im(MaxSalarye™. , data=gov) ' -

Residuals vs Fitted
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w ™
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R%2=0.8472, NWRE/NT0

Estimate Std. Error tvalue Pr(>|t|)
(Intercept) 7.05509 1.97e-02 358.64 0.00e+00
Score 0.00187 3.76e-05 49.70 1.05e-193
NW -0.00299 6.99e-04 -4.28 2.27e-05
NE 0.00174 5.12e-04 3.41 7.10e-04
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log{MaxSalary)

. fit0 = Im(log(MaxSalary)~Score+|(NW/NE) )
fit2: fajfLsEay

N T FREAE SRBERALE O, 8 PR = NW, /NE,
log(MaxSalary), = 3, + B, xScore, + B, xr. + ., & ~ (0,6°)

9.0

85

8.0

75

Call:
- Im(formula = log(MaxSalary) ~ Score + (NW/NE), data = gov)

h . o Coefficients:
: Estimate  Std. Error  tvalue Pr(>]|t])
g 3 (Intercept) 7.162e+00 2.177e-02 328.955 <2e-16 ***
N ° Score 1.767e-03 3.709e-05 47.644 <2e-16 ***
E IINW/NE) -1.452e-01 1.651e-02 -8.796 <2e-16 ***
=]

Residual standard error: 0.1419 on 492 degrees of freedom
Multiple R-squared: 0.8628, Adjusted R-squared: 0.8623
F-statistic: 1548 on 2 and 492 DF, p-value: < 2.2e-16

28



;)

SEfs. BT (RAHFZE, IRLS)

AEER: Hdifedu £1975FFEES0NNHIEH DFEHFE A
BPs, LI NRA, RO RS- N ELRESHER
= [Pk A&, (http://staff.ustc.edu.cn/~ynyang/Im2020/lab/edu.xls)

Expenditure SINFEE N Z e,

Income 2PN OGN

Young 18% UL~ A [T LA

Urban W A A

Region o X (1: 4L, 2: P B AL SR, 3: 5 36, 4: 7 %)
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KRB EAE T (plot,corrplot,boxplot, hist etc)

plot(edu)
corrplot(cor(edu))
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fito: A WILREETY

4
Expenditure; = S, + B, x Income; + B, x Urban; + > &, | gegion 1 + &i+1 =1,...,50
k=2

fit0 = Im(Expenditure~. , data=edu[-49,])
Plot(fit0,1:6 )
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plot(fit1,1:6 )

AK(Alaska) r=szim, HuERAL B RRA, ﬂuﬂﬂﬂlgffio HHTE

Expenditure,

= B, + B, x Income; + B, x Urban, + > &, | gegion iy + &1 | % 49(AK)
k=2

- A fitl = Im(Expenditure™~. , data=edu[-49,])
B A

fitl: MERERRMR)EE
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library(MASS)

fitZ: ﬁﬁﬁﬁ}ﬁ:ﬁi%}ﬁwé boxcox(Expenditure™. , data=edu[-49,])

boxcox(Income™., data=edu[-49,])

XﬂLExpenditure\ incomeﬁ&XﬂLiﬁ’}E}ﬁ% (boxcox) fit2 = Im(log(Expenditure)~., data=edul[-49,])

4
log(Expenditure;) = B, + B, x log(Income;) + B, x Urban; + > ot | gegion i + & » 1 # 49(AK)
k=2
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HREE: BEvs BRE

SRR B AR AR ZE B BT R

FRLe It ul ST Oy = BAR SRS B AR B K
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EARERIRZER (BRE vs LE1E) Hhric4 M region, B LLE BIEAX A
ZIRARFZER, M (Region=3)J7 Z1R/)N, M dbEs)r & & K FEIFHE1E
WK, S REE LA ES S EIE RMmE REIE .
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54 55 56 57 58
fitted(fit2)

par(mfrow=c(1,2))
plot(fitted(fit2), resid(fit2), col=as.numeric(edu[-49,5]),pch=16)
legend(5.37, -0.13,pch=16, legend=c(" Z< k", " HrdbLHB", "5 &B"," P %E"),col=1:4,cex=0.75,)
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fit3: FFEMEAE, IRLSHERE

4
log(Expenditure;) = 5, + A, x log(Income;) + 3, x Urban; + > &, | gegion 1o + &i » 1 = 49(AK),
k=2
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weighted residualsifit3)

fitted(fit3)

fit.ini = fit= Im(log(Expenditure)~., data=edu[-49,] )

repeat{

beta=coef(fit)

res=resid(fit)

sigmasqgl = sum(res[1:9]72)/(9)
sigmasqg2 = sum(res[10:21]72)/(12)
sigmasqg3 = sum(res[22:37]"2)/(16)
sigmasg4 = sum(res[38:49]72)/(12)
sigma2=c(rep(sigmasql,9),

rep(sigmasq2,12),rep(sigmasqg3,16),rep(sigmasq4,12))

w=1/sigma2

fit = Im(log(Expenditure)~log(Income)+Young+Urban.,

data=edu[-49,], weight=w)

beta.new=coef(fit)

beta.new
delta=sum(abs(beta.new-beta))
print(delta)

if (delta<le-10) break
beta=beta.new

}
fit3=fit # final fit

unique(sigma?2) ## sigma2 for the 4 regions: 0.018 0.028 0.001 0.013
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o2 =0.017, 0% =0.03, o2 =0.001, o =0.017

Call:
Im(formula = log(Expenditure) ~ log(Income) + Young + Urban +
Region, data = edu[-49, ], weights = w)

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) -4.84887 0.85433 -5.676 1.16e-06 ***
log(Income) 1.12248 0.09759 11.502 1.47e-14 ***
Young 3.05170 0.52806 5.779 8.25e-07 ***
Urban 0.00663 0.09209 0.072 0.943
Region2 -0.04600 0.06872 -0.669 0.507
Region3 -0.01197 0.04729 -0.253 0.801
Region4 0.06839 0.06082 1.124 0.267
Residual standard error: 1.028 on 42 degrees of freedom
Multiple R-squared: 0.8766, Adjusted R-squared: 0.8589
F-statistic: 49.71 on 6 and 42 DF, p-value: < 2.2e-16
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