Lab-4: £ & 2814 [l )3 A1 [E] )32 2023 % 12 A 15-22 H

W Z AL, PR, BB Z D B A 2 4. Box-Cox A2 #t
fE%5: Bl 1-2, eI 1-4.

1 Z B[R A

B 1. FRATR T LA B - e A 2 2 [l Y
http://staff.ustc.edu.cn/~ynyang/2023/1lab/height-weight.txt
BEA R.OZEIEN =N EN: sex (1: M, 0: F), weight (kg), height (m).

1.1 ZEH[RIH

B, B sex BESARE weight A%, 55 & height A%, fERHAPHT AR S50k RN,
L [ ARL Ao P DA ], X w] DAZE T SR Rl AR log(weight) ~ log(height) HH¥RAIN sex —Tii:

log(weight) = a + b x log(height) + ¢ x sex + €, € ~ (0, a?) (1)
RS T RS log(height) IR REL b X T AN EHE 0 #E —RER) ((H AR I ZE5) «

sex=0: log(weight) = a + b x log(height) + €
sex=1: log(weight) = (a + c) + b x log(height) + € (2)

Im WEER it DL (list), BEEFHKNE T LLER L&A 84T 5 3

> fit = 1m(log(weight)~log(height)+sex, data=hw )
> coef(fit) #fitted(fit), residuals(fit)Ales HHlEEATRZE
(Intercept) log(height) sex
3.0087 2.0572 0.1241
> names(fit)
[1] "coefficients" "residuals" "effects" "rank"
[6] "fitted.values" "assign" "qr" "df.residual"
[9] "xlevels" "call" "terms" "model"

FATAT @R 7 IR AR fit B &%r E

fit$coeff, fit$res ...

X RBAG TR SR UL E R AT A e R

ZHE1t: coef (fit) or coefficients(fit)
7. resid(fit) or residuals(fit)
WEME: fitted(fit)

1.2 summary K%

KFGeirHElr, DLAE AL R LMEH summary BTG 2], summary S5 WA (FEZBEAE
HRBAIRTEG S [F1E 77 72 B 2 A 50 DA S AU A R 55 ) :

1



> summary(fit)
Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 3.00871 0.11560 26.028 < 2e-16
log(height) 2.05716 0.23092 8.909 3.55e-16
sex 0.12408 0.02427 5.113 7.51e-07
Residual standard error: 0.1145 on 196 degrees of freedom
Multiple R-squared: 0.6601, Adjusted R-squared: 0.6567
F-statistic: 190.4 on 2 and 196 DF, p-value: < 2.2e-16

HT i 45 R T A

1. &ANEH R R S 1R 0, ELt log(height) HIIEIH R Efbit A b = 2.05716, br#EZE AN sd(b) =

var(b) = 0.23092, t = b/sd(b) = 8.909, p-fti =P(|t,,_,| > 8.909) = 3.55¢-16.

2. RZE A 62 =0.1145% = 0.0131, A LA R 6% = RSS/(n—p) Rt

e=resid(fit)
sum(e~2)/(199-3)

3. EMKXAKTH R? =0.6601, KiiE R? = VAR(D)/VAR(y) = r;y (IXH yp = log(weight), VAR 0%
FEARTT )
y.hat=fitted(fit)
y=log( hw[,"weight"])
( R2=cor(y.hat,y)"2 ) #=0.6601
( R2=var(y.hat)/var(y) ) #=0.6601

4. BIATFERZEERRIRENZENERITEEZERNRIHREZEE N 0, XELK Hy:b=c=0, &
B8t &N sumary 55 —1TH F-statistic F =190.4, HH BN 2 (K50 HAZR WAL k) 1 196

(=n-p=199-3, pvalue< 2.2¢~ 16. Wilf: F="2 x K.

R2=var (y.hat)/var (y)
n=nrow (hw)

p=ncol (hw)

k=2 # HO: b=c=0
F=(n-p) /k*R2/ (1-R2)
F

summary H T E B EAR N 2T BLAn T 77 U 3

> a = summary(fit)

> names( a )
[1] "call" "terms" "residuals" "coefficients"
[6] "aliased" "sigma" "df" "r.squared"
[9] "adj.r.squared" "fstatistic" "cov.unscaled"

WA B E summary FFIRELE R, e A 52 B MR R ST & F-statistic, /T



> summary(fit)$fstatistic
value numdf dendf
190.3614 2.0000 196.0000

T FAE, 2 HHEE numdf (df for numerator), 43 8FE HE dendf (df for denumerator). Fl, $2
H R?:

> R.sq = summary(fit)$r.squared

1.3 —REMERBH F AL

PRAL summary FERERE T H B GHERTSE R, 045 LS ik A ¢ I, IR EETE F ALK,
EAEZRMEELENZASHFEN F 8. b7k B ESHe R, mTeUEM anove %L

anova( sub.model, full.model )

I F e
_n-p RSSy—RSS
g RSS 7
B HEF A sub.model 5 ZF A RSSy 54K full.model (5% %77l RSS, b n NFEARE,
p NEVARBEIANEL, g AEPERR AR 0 S EERENE L R A K. tn, IR (1) R
Y Hy:pr=pr=0:
modelO=1m(log(weight) ~ 1, data=hw)
# ~1: intercept only (no covariates in the model)

fit2=1m(log(weight) ~ log(height) + sex , data=hw)
anova(modelO, fit2)

F

X5 summary(fit2) 45 H S5 R —FE1.
R, BAVHEERIEHR (1)  Ho:b=co ZRWAALET RN

log(weight) = a + b x [log(height) + sex] + €, € ~ (0, 02) (3)

R FRATT 75 58 HT B & z = log(height) + sex

model.full=1m(log(weight) ~ log(height) + sex , data=hw)
z=log(hw[,"height"])+hw[, "sex"]
model.null=1m(log(weight) ~ z, data=hw)
anova(model.null, model.full)

1.4 ZTHAEH

WRIONER — B0y (TS ET) TS Ak AT, B log(height) BB RECSHERIATR, ALK
AT LAZS FEAEAE R p N AZ ELA R 00 -

log(weight) = Bo + 1 log(height) + Bosex + v log(height) x sex + € (4)



PRA] DI Z AR BN 3 N E A& (log(height), sex, log(height)xsex) 1% & [RIHBAL, B RXS T4
IR, log(height) FIZLN (Rl RED A FK:

sex=0: log(weight) = B¢ + B1 log(height) + €
sex=1: log(weight) = (B + B2) + (B1 + ¥)1og(height) + € (5)

fit.interaction= 1lm(log(weight)~log(height)*sex, data=hw ) #or
fit.interaction= 1lm(log(weight)~log(height)+sex+log(height) :sex,data=hw)
#a:bfAKa, b EAEH], ALl Haxb

NTRIGER (1) REEH, AT (4) hEHRE y ZHN 0:

> summary(fit.interaction)
Coefficients:
Estimate Std. Error t value Pr(>|t|)
(Intercept) 3.1203 0.1572 19.848 < 2e-16
log(height) 1.8333 0.3147 5.826 2.32e-08
sex -0.1378 0.2513 -0.548 0.584
log(height) :sex 0.4848 0.4631 1.047 0.296

Residual standard error: 0.1145 on 195 degrees of freedom
Multiple R-squared: 0.662, Adjusted R-squared: 0.6568
F-statistic: 127.3 on 3 and 195 DF, p-value: < 2.2e-16

FIFLA Ho:y = 0 B9K0K: £ = 1.047,p {1 =0.206, K523, BIBAHE A 4 B ATAT ),

1.5 [R5 (factor)

RFAR & (factor) BUHE NI, HEUEFR KT (levels)o K548 & 1 HUE — R AEH BB 4K, Ll K2
HUTHERFR (Rank) KT E, H 3 M/KF: Assistant Professor, Associate Professor, Full Professor;
BRl A 5 (1) BB A B A 2R3, EeandRATmT LA il 1, 2, 3 43 ARER Rank 1 3 AN7KF, (HIX B
1,2,3 R AR T KA RAG SLHE S, B DS AT = AN AN FE B AR IX = AKFER T B, 78
SEBREHE H an A R AR B 1SN KR R BT RO, IR AR S R B PR AR T AN A SE A
(numeric) A8 5. R HIW & S N R F R EON is.factor(), T AR F IR ECA factor(), as.factor().
2R

> (x=c(1,4,1,2,3,3,2,2))
[11 14123322
> is.numeric(x)

[1] TRUE

> xl=as.factor(x)

> x1

[11 14123322
Levels: 1 2 3 4

> is.numeric(x1)
[1] FALSE

> is.factor(x1l)

[1] TRUE

N TAERCE EAHRAL ERE AL BN A R, RELH TR BRI NEEETR WA R, REHINE
FEMEAS i /R ECR R T, BRI FRCN treatment effect contrasts. M, Tig R BWAFGRE R TAR
B/RRITIE. (ERT RSO ERIR T2,




B B 145 10 R4 bpdata, JRAESYERIMLE (BP), #kE (Weight), FIAR (Race).

BP Race Weight
112 White 71
122 White 82
133 Black 77
131 Yellow 68
127 Black 62
122 White 79

o o o

€ SURTEA B RaceWhite =1(race=white) M RaceYellow=1gace=yeliow)» Black /&FifE (baseline),
U R 9B 0y

BP RaceWhite RaceYellow Weight

1121 0 71
122 1 0 82
133 0 0 77
131 0 1 68
127 0 0 62
122 1 0 79

AT B S BRI R, FAHELNEBR iz Race, R & 9:
BP ~ Weight + Race
DLEE A A RIE W
BP = o + f* Weight + y1 * RaceW hite + y, = RaceY ellow + €

T 4 ANEEFRE, HA .y, 2000 RaceWhite,RaceYellow [N . FIRFEALR LM, Feoltth, R
HNFERTINE (additive) B, Race BUHE M2 IF A2 Weight IR B, )RZ, Weight KIAZALA R
RaceWhite, RaceYellow MRS yy,y,. FRT5HE AT ARy
Race = Black : BP =a+ f*Weight + €
Race = White: BP=a+y;+p*Weight +¢€
Race =Yellow : BP=a+y,+p*Weight +e€

Tt Race N, Weight FIRINARE o X LS MER/R 4R

> 1m(BP~Weight+Race, data=bpdata)
Coefficients:

(Intercept) Weight RaceWhite RaceYellow
52.2227 0.4589 -14.9278 -0.5649



P A =R & T RE 2 A 00 R -

Race = Black : BP =52.2227 4+ 0.4589 « Weight
Race = White : BP =37.2949+ 0.4589 » Weight
Race =Yellow: BP =51.6578 + 0.4589 « Weight

WRAEYE R 68 R, i BB @ 3R A 1A B LA White AZHE, F MM 242 HE (base)
A8 N Race HIEE 2 /K (B White).

> contrasts(bpdatal,"Race"]) = contr.treatment(3,base=2)
# base=2 (number of levels is 3, the 2nd level (White)
is set to be the base)

> bpdatal,"Race"]

[1] White White Black Yellow Black White Yellow
attr(,"contrasts")

13

Black 1 0

White 0 O

Yellow 0 1

Levels: Black White Yellow

> 1lm(BP~Weight+Race, data=bpdata)
Coefficients:

(Intercept) Weight RaceBlack RaceYellow
37.2950 0.4589 14.9278 14.3629

AR Ry
BP =37.2950 + 0.459 x Weight + 14.9278 x RaceBlack + 14.3629 x RaceY ellow, (6)

Eieck, R3S Black i baseline FIRMEALT-AFE, HZFR & 5e &AM F, U Race A Black
B, WETEA

BP =37.2950+ 0.459 x Weight + 14.9278 = 52.2227 + 0.459 + Weight.

SHARIE M, F RS Rt FE
t
EE: R SUEIBIERAREE 7 BRI REERT (BT i) IACTAE 2k

1.6  J7 %= HT (anova) 51377 %437 (ancova)

T R, I O T 5 7 22 40 M 4R 1) R Bt R A A b A B AR B N R AR R IS T, W T 4
T BbA BT AW el s GESEFH KT MEE. ST WG R RATA Y I HIX
FHRRIE . BrLh bik 1.6 FhEE 7 AT B2 7 200 e 2498, J7 Z2 0 Ao A J7 22 50 A B Dy R IR 7 i e
55 e FARM )~ 7 F A e R 7 Z 0 B L FH R ER: aov (FLA T XS 1m AL, HLUT aov (response
~ block+factorl+factor2+factorl:factor2)). Ty 24 B 36 K 722 & n i@ id anova A%, 140



> summary (aov(BP~Race,data=bpdata))
Df Sum Sq Mean Sq F value Pr(>F)
Race 2 252.55 126.27 5.931 0.0636 .
Residuals 4 85.17 21.29

> summary (1lm(BP~Race,data=bpdata))

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) 130.000 3.263 39.843 2.37e-06 ***
RaceWhite -11.333 4.212 -2.691 0.0546 .
RaceYellow 1.500 4.614 0.325 0.7614

Residual standard error: 4.614 on 4 degrees of freedom
Multiple R-squared: 0.7478, Adjusted R-squared: 0.6217
F-statistic: 5.931 on 2 and 4 DF, p-value: 0.0636

aov BRI IS B2 Im BREEE BRI —87r, KIATE aov 204 RACATZE Im 45 B3R5, than B
B lm 5P RE RS E RS F =5.931 5 aov B F #3650,

Z3I|

1. _BtHAE 80 AFARTEE ih o — AN Ko L UM ¥ LS Ve A AR TR A8 BB 2, Bt salary (£
alrd 2P B ) & B IZAL 52 M IERFB LR T, A E R T

B iR

Sex 1: %, 0: B

Rank | HRFR. 1: Assistant Prof, 2: Associate Prof, 3:Full Prof
Year WA LHTERFR (Rank) MBS [A] (BRALZ: 4F)

Degree | fim#hr. 10 i 0: At

YSdeg | Li#¢: A5 m# A B A I E] (B4 4F)

Salary | F#r ($)

PATTH EH TR R B U T LA TR A8 Bz 2] 1AL

(a) RS LT (Salary) SR 55772 MIERMG, 55 L BN T2 B AH .
t.test(Salary ~ Sex, data=salary, var.equal=T)
AT E s G ] R A A Y
lm(Salary ~ Sex, data=salary)
BEATAGEG. PIANEAR R AR ? RSl 45 R, B P TR ERET 207 458
RMEE (REAKT 0.1)? 20T A EM ZERILER? 2 OAETIRBR?
W X T ERWFEA -R5, R INAPA AT ZEAE, TFELE t.test FIRE var.equal=F,
BUFTIE Y Welch two-sample t-test.
t.test(Salary ~ Sex, data=salary, var.equal=F) # Welch’s t-test
(b) —MATBEM T R ZIAFR (Rank), 45 e 5 T8 (Salary) DA SPER (Sex) AHICIUESE.
(¢) BATVAE L3R B AR b 8 Rank 285, FIREEH] GEER) Rank BT



Salary = o + p1Sex + foRank + €

RS TN EE: AR Rank B TWENE, Salary 5 Sex KR FR (Sex MIEIHRE b)
TREFAAR, TERAIEIX AN 3 SR AT AL AL o

lm(Salary ~ Sex , data=salary,subset= (Rank==1) )

lm(Salary ~ Sex , data=salary,subset= (Rank==2) )

Im(Salary ~ Sex , data=salary,subset= (Rank==3) )

(VRS EA: 2 FUREIEE: Sit]
Salary = By + f15ex + foRank + 3 Year + B4Degree + f5YSdeg + € (1)
ﬁgﬁ$ﬁﬁ (7) EFI H() : /)71 = ﬁz =0.

2. BT F =B AR E T IESEAR N (i, 02),k=1,2,3:
41 -1.7,-1.5;
/2. -0.4,-1.1,1.3,-0.3;
21 3: 2.0,1.2,0.6;
K8 Ho:py = pp = ps (B IRREE e AR FREL R H).

2 A2 W
2.1 Box-Cox 78k
Bl 1. PR alrd BAREE brains 1T 62 FIRAZMIN T E (g) FFHAE (kg),
(a) AL BrainWt = fo + i BodyWt + ¢, i i Z K (R 4 plot(myfit, which=1), H

myfit & Im WFTH 25 R, which=1 8w mi%kz=ED

> myfit=1m(BrainWt~BodyWt, data=brains)
> plot(myfit,which=1) #residual plot

ZEYER BRERGIE LSO, RETEZRTNERD.
(b) ZFREXT M N AF & BrainWt il Box-Cox 84, A library(MASS) H ¥ %L boxcox 3K H AR

library (MASS)
boxcox (BrainWt~BodyWt, data=brains)

AR 2 Ja BT AR



(c) (b) BEERATRETIAN S NI, Tl FUA] et H AL AN BT AR . Fir A5 REXT H S B A boxcox A2
#e:

boxcox (BodyWt~BrainWt, data=brains) # or log(BrainWt)
FH A3 205 5 AR 8 B SOZ AT A e o BRI 22 0 BT S35 Ot

2.2 [EA2 W B o Hr A o A

[ Y312 W3l 3 B 22 0 A A IS TR AR st ) & R, e ke 22 2 M AN i e B R D e R e e . BT A,
R KB EE, ok i AR 32 2 T HG2 Box-Cox A2t

%1 2. HFEEEhttp://staff.ustc.edu.cn/~ynyang/2023/1ab/edu.x1ls & H T 1975 4L [E 50 N
HOEHE R, CEMFREDT

A ik

Expenditure | & MEEE AN E % H

Income ETLVNSLTPN

Young 18 % LL'N N H EE#
Urban STy N sl
Region WX, 1: Z&Rdb, 20 AEAAbEs, 30 mEES, 40 PEER

>edu=read.table("http://staff.ustc.edu.cn/~ynyang/2023/1lab/edu.x1s",
head=T,row.names=1)

> install.packages("maps") #%3EHL /T

>library (maps)

> map("state")

> text(state.center, state.abb)

#l7E I LRSI AFE I A K (Region) ?

FTATROH R E LR S HERERRR. kb R
4
Expenditure; = o + 1 x Income; + 3 x Urban; + Z“kl(Region.:k) +€;,€,i=1,..,50 iid ~ (0,02)
k=2

9



2 R @4 plot(lm.object,which=) % [RIFIZ W& (B3R ZE 7> HrAngEm 734, 3oNA)

H

°o N

FH TR which 44 IR JLANE . B4 ith, which=c(1,2,3,5), R R FEE 4, WARZER, wE

E which=1,

> fitl = lm(Expenditure ~. , data=edu)
> plot(fitl,which=1:6)
N
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15 AKo
‘ -
___________ 0.5
s == 0
T
0.4 0.5
Leverage h;

MZEFTURR T2l eERATEA, REFZLZHH. AK WAEZAEHERE (H

AK #9vr 2 % & Expenditure 5+ %, 1A

K 2: 5RZER qqnorm B, K EPRAENLERE
r; = . i=1,.,n
1 Oc\/l——hll, — Ly
TR IEZS A
ZEERREZEXEARNES Ao
3: scale-location &, tHF{ A spread-location B, jE£: —EH T CRARTIETR D, location

TREEEIME. PABEEST R, T scale 8L spread $57H1/E 5 %I

WkrE 2z ez (KMESMER 2D . IQR (inter-quantile,

10

IR A KGR,
5%, 25% iz ) .



TERRZESHTHIE 3, BRARARNHAE 9; (location), KA r| (scale), EEMTHRA T
% (scale) FYEM V. EH 3w \f|ri] #244F spread, HAALUINIES.

ZESE 1 R B EMUEA, BIFZERF, AK WERERY (HWEXERE), THEHA
TH LS.

4: Cook BHES, EALKR NS Sidw'T i(obs number), HAAFRHN Cook HEE D;,

ZE & B AK B Cook BB R A, AK & & #H &,

&l 5: R ZEATAT L, BEARKRONALAT hjj, PR AR ELIRZE 7y, PISRLLELRE 270309 Cook B S
D =0.5 GEMEKR) fl D=1 W5 ms GEmRKD.

ZERHE AK 8 Cook BB AT 1, EARZER A, leverage 13 A, Bl AK By T EM AL

ERLBFE, EEBPHL.

] 6: Cook Fi BS-ALFF I, MEAAARNATHE hyy, AT Cook FEES Do MEERY Di/(hii/(1—hy;)) = r/p
(IR

BT A $ 4 M ESE 4 D/ (hi/(1-hy;))=r?/p=1 TH, RAFEFELERE || < = V6.
4, AK 8 Cook ¥ D #1 leverageh;; #I A, &,

& F B #L rstandard, hatvalues, cooks.distance, dffits, dfbetas 7] 15 F|i& F0 F &, influence. measures
SHFTAERE. B85 AKX (FIRETD, HID GE3) MIsgmm g &:

> influence.measures(fit1l)

dfb.1_ dfb.Incm dfb.Yong dfb.Urbn dfb.Rgn2 dfb.Rgn3 dfb.Rgn4 dffit cov.r cook.d hat inf

CA 0.0179 2.3e-03 -0.0289 0.01505 9.6e-03 0.01376 0.0380 0.0611 1.40 5.5e-04 0.158

AK -2.2864 2.4e+00  2.0295 -1.74712 -7.2e-01 0.22849 0.0727 3.4571 0.38 1.3e+00 0.491  *
HI 0.0743 -8.0e-02 -0.0200 -0.07853 -1.2e-02 -0.06073 -0.1857 -0.3757 1.06 2.0e-02 0.098

AK Fs2mi bR, HI Mg A K. AK A HI #R7EREA L2 4, (2 AK nJRESEAFRR, JLHZER
HA R T FLHE by = 0.491 G K THESMD . MR AK ZJ5, F%F Expenditure,Income fif
Box-Cox AF#.,

12

7 95%

10

log-Likelihood

Expenditure [f] BC 484t A (B (S X N [-3,0], FM] CHRD EETEAEH, Income AT E .

11



fit2=1m(log(Expenditure)~log(Income)+Young+Urban,data=edul[-49,])
par (mfrow=c(2,3))
plot(fit2,1:6 )
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P UEERE-IREE, FRKRESENEZERKR:
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Urban Region

FATRDL, ZETTZEAE 4 DHX (region) ARECKAIZESR (55 4 D, XBEIRATAT DB AN [ X 3R 2
TiZEANIA, BEMRL S/ —aRIEI A (REARRS) .

2.3 faiifr: IRRARLVEAR BRI FI T - lowess, IRP

Box-Cox & —Fh A8 4, HREBE Ay Al oL vk 22 A E I R I dRE eI 5. e AR Il & H i
WEHR 22 R IR LRSS (bR Z P L Bl & iZe, ©2H lowess JVELA RN, J5I 7 E M
MIHELR AR ¥, 18ma S ] (IRP: inverse response plot) 5 lowess 284Ll.

LOWESS: J@#mT15 /5% (Lowess, locally weighted scatterplot smoothing) s&—Ffh—JciEL Mt &

12



ik, R—MAESEOE . BRI A (x, )i = 1,0 R AESHUE
i = f(x;) + €1, ~ (0,07

Horr f I ARHD G B Lowess JIEFERED xg € R b/ MU/ — 3

mznawa x;,%0)( —a—bx)

Hrb w(u,v) ZBERE BH BRI R wu,v) = ¢((u—v)/h) = e - 02k 4R B RRIT A 4 =
a(xo), b = b(xo), f £ xo AHIEAETTHA

f(xg) = d+bxg
R R4 lowess [ AR
plot(x,y)
lowess(x,y,f=2/3)->lowess.fit ## AKX T AR EHIERE

lines(lowess.fit)

DL T 5t - T U A1
se=read.table("http://staff.ustc.edu.cn/~ynyang/2023/1lab/salary-experience.txt",
head=T,row.names=1)
se=se[,2:1]
plot(se)
lowess(se,f=2/3)->lowess.fit
lines(lowess.fit)

IRP (Inverse response plot) - lowess {12 F A EEE T REWNEE v; 5SELE x; WHEIELE
AR
4’(3’1‘):7‘?[3"‘61‘,61' ~(0,02),i =1,..,n (8)

Hef g AR

R A LR v, =x] B +e; BIEMH 9 =x/ B, HF B LS ffitl. Inverse response plot LA
Wi BN AZEE A x il EAEDY y-Rl, S ARSI (9, 9), 1 = 1,0, ns DUEEIERE DN 2 18] A PRESOR R
i~ Ply;), SLERH @ BB MERBIR (1) i o BT FER: S A AN EERIOE, 9 =d+bx,
PRI (v, 9;) BORELS (91, %) BOR IS, R ABEESEIN 9; = ¢(v;), WIFRATRURE 2% 08 2 22 AL Az
By - i) nHh WHURESE AR HGEH IF AR S, IRP RAEE N — DN RIARZ AR H 4 e T A .

y=se[,"Salary"]

myfit=1m(Salary~Experience, data=se)

y.hat=fitted(myfit)

plot(y,y.hat) #y: response, y.hat: fitted response by LS
lowess(y,y.hat,f=2/3)->lowess.fit

lines(lowess.fit)

HSW
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3. alrd BHEEE fuel2001 /E3EE 2001 4E 51 NMNERERMTEFEESSE, BRI

B i

Drivers #FA 2 /A%

FuelC  VAEAMBELSE (B4 1000 t)
Income 2000 G AJURA

Miles N N B s B R (e DEHL)
MPC AR EAREfh oA (. D8/ N)
Pop 16 Z LA EANO%H

Tax FROHNEL CRfr: e /3£

A ) R B B 2 B 7 A5 iy 4 R 75 VR Y FE A

Peon: MR AR E A A ? M N AT E AR S TS AR ? KA T R R e B A, AR
I, R A4 (RIS PPN A AR5 5 A AR SR 2 25 A 208 1B 5Bk w5
M s ? AR Tax 357

4. (NLFER, cloud seeding) 7y 1 HF 56 N LI’ A %it, 1975 4F B RAESRE % Bk 3000 Ai-F
775 B X B AT Tlg . BN R REE & N TR, PRI B e s § RERT
1.5 SRYUEEER HIN, 35 24 R S> 1.5 && NTLHEN. EiX 24 R, SRIEE S S8 i J7
KE BT, 7 12 RyE/Eilse H I, @ K YE 2 E PPl (seeding) BALELE)
77 AT N RN, HoAR 12 RASEA TN . 4RAE alrd BHEE cloud H, BEFRWT:

Variable Description

A Action, 5L LW (1 = Sl A LTFEW, 0 = A5C7E)

D Days, 5i— k92 N TR (1975 4 6 H 16 H, D=0) Z 5K
S Suitability for seeding, F¥ & /& i& G347 N LW FECE R AL TR bR
C Cover, 5 X 3 2 |2 78 75 %

P Pre-wetness, N TP 2 /7 1 /N EIFERNE (FA7: 107 S2J5K)

E Echo motion category, z=JZH (F5] 1 8¢ 2)

Rain St N TR 2 5 IR & (B 107 SLT5K)

A ) H AR oA N LR A, (Bl A 5 Rain REFALRERRRKR). FEIXZ—
B I ), I B T ERT T A 5 Rain FIRRETA, (HEDYRA 24 RERIEHY, A=1
112 K5 A=0 /12 RZ[EELERR LW RIERARGERT (IRTUEE A SHERRE
FEBEAAR), NILATRET ZAEW T A 5 Rain WISRNERIILEHER, ZARAMIT 20 RIEX
B ZE B W NTRRZESAREICR Gl Wilis HAe B2 & D slif 22—
R, D AR TFETD.
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