[5] )9 43T (01714601)
BEET: http://staff.ustc.edu.cn/~ynyang/Im2020

289k B2 Wrse] (48)

2020.5.29


http://staff.ustc.edu.cn/~ynyang/lm2018

;)

SEfs. BT (RAHFZE, IRLS)

AEER: Hifedu 2£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 %)

T

d

stat Expendi

e
ME
NH
vT
MA
R
CT

ture
235
231
270
261
300
317
387
285
300
221
264
308
379
342
378
232
231
246
230
268
337
344
330
261
214
245
233
250
243
216
212
208
215
221
244
234
269
302
268
323
304
317
332
315
291
312
316
332
546
311

Income Young Urban

3944
4578
4011
5233
4780
5889
5663
5759
4894
5012
4908
5753
5439
4634
4921
4869
4672
4782
4296
4827
5057
5540
5331
4715
3828
4120
3817
4243
4647
3967
3946
3724
3448
3680
3825
4189
4336
4418
4323
4813
5046
3764
4504
4005
5560
4989
4697
5438
5613
5309

0.325
0.323
0.328
0.305
0.303
0.307
0.301
0.31
0.3
0.324
0.329
0.32
0.337
0.328
0.33
0.318
0.309
0.333
0.33
0.318
0.304
0.328
0.323
0.317
0.31
0.321
0.342
0.339
0.287
0.325
0.315
0.332
0.358
0.32
0.355
0.306
0.335
0.335
0.344
0.331
0.324
0.366
0.34
0.378
0.33
0.313
0.305
0.307
0.386
0.333

0.508
0.564
0.322
0.846
0.871
0.774
0.856
0.889
0.715
0.753
0.649
0.83
0.738
0.659
0.664
0.572
0.701
0.443
0.446
0.615
0.661
0.722
0.766
0.631
0.39
0.45
0.476
0.603
0.805
0.523
0.588
0.584
0.445
0.5
0.661
0.68
0.797
0.534
0.541
0.605
0.785
0.698
0.796
0.804
0.809
0.726
0.671
0.909
0.484
0.831

Region

AP PAp DA DDA DEDEDDDDDWWWWWWWWWWWWWWWWNNDNDNDNDNDDNNNDNDNNERBRRRRR B 2 2




RZEEAE T (plot, corrplot,boxplot, hist etc)

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

4
Expenditure; = 3, + S, x Income, + 3, x Urban; + B; x Young; + > | gegion, i + &1 =1,...,50

fit0 = Im(Expenditure~. , data=edu)
plot(fit0,1:6 )
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fitl: MHERER )G E

LT

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

plot(fit1,1:6 )
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fit2: BAEXBEEHUS

library(MASS)
boxcox(Expenditure™. , data=edu[-49,])
boxcox(Income™., data=edu[-49,])

XﬂLExpenditure\ incomeﬁ&XﬂLﬁ’}EﬂEﬁ% (boxcox) fit2 = Im(log(Expenditure)~. , data=edu[-49,])

log(Expenditure,) = g, + B, x log(Income, ) + S, x Urban.

4
+ B, xYoung; + > &y | pegion, ) + &i » 1 = 49(AK)
k=2
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HREE: BEvs BRE
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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,)



fit3: FFEMEAE, IRLSHERE

4
log(Expenditure,) = g, + B, xlog(Income,) + S, x Urban. + S, x Young, + ZakI(Regionizk) +&,,
k=2

KA X AR 25T ZEANE), 23 BN ol

i = 49(AK). 1B
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Residuals vs Fitted Normal Q-Q
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weighted residualsifit3)
o

fitted(fit3)

fit.ini
repeat{

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

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 =0.018, 62=0.028, 52 =0.001, o’ =0.013

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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seple: MRETIET (R—EMEHR)

B R: KL (Husont Chronicle) 200744 F 155 1% | 20064F
Houston1922/ )5 X (subdevision) WEZMEE B SRR B EXT A
W DU IR 55 TS I R AL Bk . AR E R IR AT

price HRALEAN S (R 95 RO

Number 20064F & 1 b5 T4 H

new BT (1#12005-2006) HEL]
foreclosure THSLES H 55 1/ LA

0 g 25 DRI o 53 240 i 4 BV D[] o = KA O BRI B, ERAT VR A 0205
WAZ PR ETE N DR T i i 77 03a=2 f5 7=, “F & foreclosure R4
KA FRIX P 5 H 0 be . FRATTEC BB 1) 2 22 & new, foreclosure 5 51/t
IR R, LA er R FHIZ AP o< R 10 S5 b

7 25 (961x4): http://staff.ustc.edu.cn/~ynyang/Im2020/lab/houston-train.xls
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KRBT

houston= read.table(“http://staff.ustc.edu.cn/~ynyang/Im2020/lab/houston-train.xls”,head=T)
pairs(houston)
houston=houston[-271, ] ##f[%:271

0 50 150 250 0.0 0.4 0.a

price

100 200 300
|

0

foreclosure




Frequency

300
|
1.0

0.8

0.6

50 100

0.2

}H}Fo 0 W O0DD
04
| |
%yoooo 00000 00

"
price number ne}v fareclosure
price A AN,  HRE]EE A ARl e newt AT, new=01/5 X 5 EL60%.
BCAZ A e i 5 X MBI o l
/

0
|
0.0

-

=
— E —_ — —
= =
= — [} = _ =2 _
L (=] Lo
=
= 2 = =
o L E —
& R &
[ = s E S = f=
[ = & 5] = =2 —
o =3 =3 =3 [xm]
o o o | o
z [ = =
= = = - L = I=)
a7 = f=] =
[
o
= = =
— = — [ ] —]
=2 — = - =
- —|_|_|—|—|—|—|—|_I
(== [== (== [==
T T T T T 1 T T 1 T L I T T T T 1 T T T T T
50 150 250 0 50 150 250 0.0 0.4 0.2 0.0 0.4 0.8
price number new foreclosure

price % 5% 5 A #E 5> (60<price<80) KMEA 5604 55X, Hrf360MN kA
T THERFX (new=0) , HA2000EXEHHHE. Bl & HEEH 5
RFBEEH HmHERFIX



fitl: FL S

log(price) = B, + B, xnew + B, x foreclosure + &, & ~ (0,0°)8e ~ (0,5 / number)

Im(log(price) “new+foreclosure,data=houston)
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CInBUE £ B3R 181
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plot(log(price)~foreclosure, data=houston,col=1+(new>0.1))

ﬁ%gﬂ)ﬁ g plot(log(price)~new, data=houston,col=1+(foreclosure>0.15 ))
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Im(log(price) ~ new+foreclosure +forclosure*|(new<0.1)

fitZ: M%&E{?Fﬁﬁ@ (E“:"‘gﬁlfé + foreclosure*I(forclosure<0.15) ,data=houston)

log(price) = S, + f, x new + 3, x foreclosure + all(new<cl) + azl(forec,osumcz)

+y, xforeclosurex1 ., ., + 7, x foreclosure x1 ¢ . iosecc,) + €

A8, =0.1,¢, =0.15

RSN T
new > c,, foreclosure > ¢, : log(price) = S, + f, x new + S, x foreclosure + ¢,
new > c,, foreclosure < c,: log(price) = S, + «, + S, xnew + (S, + 7, ) x foreclosure + &,
new < c,, foreclosure > c,: log(price) = S, + , + B, x new + (S, + y,) x foreclosure + ¢,
new < c,, foreclosure < c,: log(price) = S, + o, + a, + B, xnew + (S, + v, + 7, ) x foreclosure + &,

RIZE (new, foreclosure)it) (51, &), (51, 1K), (K, &), (&, R)PU B K F2H & T, foreclosue
[ 1B1H R BOAS A, B R AN [A]
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fitl:
Im(formula = log(price) ~ new + foreclosure, data =houston, weights = number)

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) 4.40957 0.01312 336.177 < 2e-16 ***
new 0.12541 0.03246 3.864 0.000119 ***
foreclosure -1.15313 0.07817 -14.751 < 2e-16 ***
Residual standard error: 1.356 on 957 degrees of freedom
Multiple R-squared: 0.2277, Adjusted R-squared: 0.2261
F-statistic: 141.1 on 2 and 957 DF, p-value: < 2.2e-16

fit2:
Im(formula = log(price) ~ new + foreclosure * I(foreclosure > 0.15) + foreclosure * I(new > 0.1), data = houston)

Coefficients:
Estimate Std. Error tvalue Pr(>|t])

(Intercept) 4.40061 0.01622 271.250 <2e-16 ***

new -0.38939 0.05699 -6.833  1.49e-11 ***
foreclosure -1.73830 0.20418  -8.514 < 2e-16 ***
I(foreclosure > 0.15)TRUE -0.01784 0.03994 -0.447 0.655266

I(new > 0.1)TRUE 0.40722 0.03733 10.908 <2e-16 ***
foreclosure:l(foreclosure > 0.15)TRUE 0.77444 0.23248 3.331  0.000898 ***
foreclosure:l(new > 0.1)TRUE -0.50509 0.16579 - 3.046  0.002379 **

Residual standard error: 0.2602 on 953 degrees of freedom
Multiple R-squared: 0.3334, Adjusted R-squared: 0.3292
F-statistic: 79.43 on 6 and 953 DF, p-value: < 2.2e-16

Fit2AH bE Ffit1, R2M0.2284%)0.33, SHIEIN T 44 UG RERA BORIE B GE
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MRF N2 T, i Anumber, TINEIR, SAHIRZE, HanifiE
B 1{EC, c,, NGRS HIH—DIRA, EEPHIEE A —E B Frig
M, XA BN HFEX, B O BRI A, RERA1E 3
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log(price) = ﬂAo + dll(new<0.l) + d21(fore<0.15) + 131 XNEW + :Bz x fore + y, x fore x L tore<0.15)
FATHIMnew=0.3, fore=0.1, number=911 J5 X 1] J5 0 H A7 24,
log(price) g = f, + &, + B, xnew + (B, + 7,) xfore = B, + &, +0.38, +0.1(5, + 7,)

SR IRATHIE b b5 X BB price,,,. , IS4 PR 22

log(price);,, —log(price), .
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THETMRZE: R XIUE (cross-validation)

N T PR TR, — M 38 IR UETT v, E%#E Shouston
T PR

o —EBTFHTUERE GNgR) , FRONIUIZREESE (training data);
o Ty EB o BE AR ZR S 2R, FRON IR AR
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727 o RS RN SR AL TG R 22, 2 BRI R 22 fie /N BRI v i
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ME EAELENE:

JEHFN T =FE R, b BN I R8s Bl & RORA — € i
B —E A RE

23




