FBT=8 ZEERTITITER

AR EEAATIET RIES NG HTS00, GRG0, SRR HAIEL 4%
HIEPE . GRS T 020, 21], 4 T — 405 Hra o RS, B T R % %
47 B R K REB A SR 07

BT EXGH

—. FHRAFIRR

BHCER NG RER 32 B O O B AR &, X PRANER B R TR A IR AR G B = B il
HERABIERR T UMEA table(), ZREEH —MEEF K N ANREFEAR, QI N 455K,
YA RN T AR, ([ frable)BIEFIBCR N K. RAIEEHRHE — MR B4
MEUEA Z MR, St R e A, Wi, wREMNEZE, Famet 1 ZE
() 35— Bl R IUAE AT B o — AN A8 B ) B b R A A

RIETRGHMARZEIRE, FATTULEZMEH, HA ved @HFH Arthritis £iim4E, 32
A TR A ST ST IR B RUE PR S50 () 45 R, AT DU X A0 A R (R DG Sk . T2
Arthritis #8730 Hdfs, XA EAR LKA dataframe 23R 4514

ID Treatment Sex Age Improved
1 57  Treated Male 27 Some
2 46  Treated Male 29 None
3 77 Treated Male 30 None
4 17  Treated Male 32  Marked
5 36 Treated Male 46 Marked
6 23 Treated Male 58 Marked

table(Arthritis[[5]])# /&%) Improved RHIFIHIEIAT ST, Siit45 R /2 None 42, Some:14,
Marked: 28. H A HUE RN & PSR IR EA R 45K, A% N mytable=table(A,B). H:
A, BRENMAEY . LR A PR KAFEAN B rhig— AN SERIREA RIS . 7T PAS>
S table()AIT ftable %t Arthritis [[2]], Arthritis [3]], Arthritis [[S]]4E R BEE, HERCR ., Bk
R 1B 5 LI
install. packages (“"vcd”)

library (ved)
table (Arthritis[[2]], Arthritis[[3]])

BIRGERIT
Female Male
Placebo 32 11
Treated 27 14

BIBCREN X 2R AR &, 1 Treatment HUE 2 2B FI VAT, Sex BUERZ B A4, #&
RN HAR &, iZAN BRI & B2 A 8N Treatment Fll Sex XA MEEALE ST, Treatment BUE N
Placebo i, XN Sex, HAHEEH Female FIA 32 /S, HUHE male B4 11 ; Treatment BUE N
Treated i, HU{H Female A 27 4>, HUE Male FIA 14 4>, B Arthritics Z#E I =N &, BE
AT AR FIEER

threeSample = Arthritis [, 2:5]

threeSample = threeSample[-3]
ftable (threeSample)

WORERUE

Improved None Some Marked
Treatment Sex

Placebo  Female 19 7 6
Male 10 0 1
Treated Female 6 5 16

Male 7 2 5

Z 5H R ITERA AR, /3l Treatment, Sex 1 Improved. WL b [iZh Hnl LIS
H, XA BREGER Improved HfE RN, GEit HE PR TS A AR .
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= RHMI R

R 7 ke 32 R AE S A 2R 0 B 5 20 BB 2 TR PR Ok R A IS o AR R BTR YT R 1 2
R 2 (B RS, MR S 1 o 2 AR 1), WA R EATREE R R, SASEIRfl
ved HP) chisq.test FEAT MO MEAGSS . BARSZIGARL W1 R

library (ved)

attach(Arthritis)

mytablel = table(Treatment, Improved)
mytable2 = table (Improved, Sex)
chisq. test (mytablel)

chisq. test (mytable2)

b— + =}
SYNIEEE S SilPe
X-squared = 13, df = 2, p-value = 0.001
X-squared = 4.8, df = 2, p-value = 0.09

R URBLGTT R 1 s BOR Z AL PR BER O p=0.001, BERIRAN, /T 0.05, RNiZIE
e A AL, WARIELABCA RARIER, BURARANK, WX ZYaTT 203
o 591 95 17 50 BORAG I6 AU O p=0.09, MEZFRBCKR, tHAtE KT 0.05, M2 ARBER
B S AE W] BB . 7 B R AR FA BB TR A, MR, Ui B 15 B (RS A2 X £,
AR R, BERBONU R BORE, tEl—AORM.

R EEITEATN

n

0; — T))?
o=y G0 )
i=1 '

EANRITEUTEANIRE B, SRy, 20 AAR & B BUE I I s 2 B IR 1
SRIEFIERE A R 2 . Hoh 0 R R — R A BRI, T, 2 B A8 & AH BT 1
BN R AL . Phn A mytablel FIBEER QIR

Improved
Treatment None Some Marked
Placebo 29 7 7
Treated 13 7 21

BRATE EFIETR, TR Treated XM [ Marked % H B &k Placebo £, N4 B FEGIEWE ?
KR KB Gy — AN, R SR AR D, B AR R R AN e B ) R, R0t 5 2
TELE 675 18 Marked 25 H FIREARAN SRR b, SHBSOR 1 BTG . B0 B, WRT;
IR, OFATRIMEAR Z AN, Al v SR R 7B AT ReAT SRR AN, it X PR R B AR 275 S8
TR . IAENRE Treatment A1 Improved £ LK1, XK E L None, Some F1 Marked ff]
BERHUE 7 Al R B — P ANER DR A S, RIBUE T A0 42/84, 14/84 H1 28/84. BRARJIG s
L5 72 15 i FH Placebo 1 Treated 5%, AF4 M4 Ni&H None, Some HI Marked 15 H
PG ? 3X AT RE AR HZ W T RF RO E 1), FEWIR AR . R SR A 22 S e X s 17 41 vl e i
BT RICLfS, A R GE 248, A IseE D5 . TR B MEZ0] DUXFE T3 Placebo 15
FEAEE 43, ‘BT Lh None, Some FI Marked [ % 5 7] LL75 2 Placebo 7E None, Some il Marked
FIEUE, Xt REICHUE, FFERTPATTFAE Treated %I AFJFEWHUE, Fr2mtnl AN _EHMRT7
gutsEit EARXT . BRI EH R, MW E RIS, B BB AN SEBRE T AR
&, WRIEAR(), W RRTRIFERERSRAD, SRR, WERBEAEE LA RMLR, W
RS, R IX BERE AR & (17 77 A 2 R 07 70 A, BRI a] PLUTHSAZ 50 A 45 08 R 7T E AR SR
RiE 5 # H pchisq(n) Rt 5 KA 0 E, Hd g R E, nsg 3 B, B AT PUEH 1- pehisq(x,n)
TFREAEMST PR BRI p (E, HHUEMERME. TS RIE LGRS R, ERIZRESER
HIEREAE . BRSNS I R, AT R

kSquare = function(myDataSet) {
#dataset n {7 m %l
rowNum = nrow (myDataSet)
colNum = ncol (myDataSet)
# UL 2
ssValue = sum(myDataSet) # THEHEAREAZ N



# BRAT R EMIT R AT RN, WEEMLT, A —FIERMER ST 04Tk
# DRI EE — S B AR R 35— 51 2 AR LA RE A2 F0
pValue = colSums(myDataSet)/ssValue
# P EIESE, B ATESEUE, SRS AT ISR L MR colSums () BREL TS — HI A
rowVector = t(rowSums (myDataSet)) #42a&F—4T BEARIIEIEE  rowSums O BREBCGHE S 1T
dataSetTheory = matrix(rowVector, rowNum, colNum) # A= AGFHS%HEFE
# A EAE AN TR AR
for (i in 1:rowNum) {
dataSetTheory[i, ] = dataSetTheory[i, ] * pValue
1

kSquareValue = sum(colSums ((myDataSet—dataSetTheory) 2/dataSetTheory)) # itHK£J5{E
dfValue = (rowNum-1)*(colNum-1) # N5 E HE

pChistValue = I-pchisq(kSquareValue, dfValue)

resultValue = ¢ (kSquareValue, pChistValue)

return (resultValue)

)

7 R 1 R B A AR ST R AR HE LR S BEALAZ &P IR B B BRI R 5 0 A, R A
PO UE IEZSBENL AR B HUE, REE KDoA, B 131 gt amEBE N 1, 2, 3, 55153
(K105 70 A B

x1 = rnorm(1000000)
x2 = rnorm(1000000)

x3 = rnorm(1000000)

x4 = rnorm(1000000)

x5 = rnorm(1000000)

QL = x1°2

Q2 = x172 + x272

Q3 = x1"2 +x2°2 + x372

Q5 = x1"2 +x272 +x372 + x4°2 + x5°2

par (mfrow=c (1, 1))

plot(density(Q1), xlim = ¢(0,6), ylim = ¢(0,0.6), col = 'blue’, lwd = 1.5, main = ’chi-square’, xlab ="’
ylab="")

lines (density(Q2), col = 'black’, lwd = 1.5)

lines (density (Q3), col="red’, lwd = 1.5)

lines (density (Q5), col="green’, lwd = 1.5)

legend ( topright’, ¢ ( df=1",  df=2",  df=3",  df=5"), fill=c( blue’, black’, red’, green’))

B 13.1 AR B BEE TR0 B

A 13,1 ATRUREL, HH R, BGRE T IR E. IXREBAR, BFUARENLI AR A IE
A, FEARIMRRL K, HAFIr MR RZ 2 RS . BATE LiE] 5, iy Mg i 5
MIRJ7EON 13, ATLAEE BRI R a8 hy 2), "RV MR ERR N T 0.05,
BE R AR LS AR B, E R A SR A S BRI, EE 95%, W2 MiE KT 95% 0 F 32 4l
SEAEARBE, BATTELEE BIIETE, 95%0 Bi-RITERAZAE 0.1 247, MRt 5rRI7EA
T 0.1 Asee ik, MIAETHERRIMEN 13, mi KT 0.1, BN AZIELRE . it
B R B AR LK B /KT ( 2 p H).

ETHME, W@ e LA S, AR )T AR, ST
HHCFTUEFRENAR R, HIbE—DREEE DRI REDE, HE2 TRAENER, &
LTSN B RATHORZ 1 RIS 1. A — R, B2 LT, Treatment Al
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Improved #8J& T IE& AT, BRTCKN, LM REEIIT-RITRE, THRERSAZN,
Wik 2% Treatment 1 Improved HAH G 54558 Improved F1 Treatment FRIAH GV —FE .

=. MHRRATTEANRLS

FRREEMREREELTREZMMRR, MEEWREZEIRR, RIAEIN R EHH
BRAR Y AR R HRABES Pearson MK RE, Spearman #H5¢ REUF Kendall A< R %L
Pearson #H¢ REUH £ N € B R 2 2R A CFE R . Spearman 1 & 43 2 € 7 A8 & 2 (A AH G HE
J¥, Kendall /& —FFIESEESMREE. R IEFMH covORBUTTiFEN T %2, cor()THE R
FH . RECREI SECUIRPZ S AEHEE R, TR, 52— AN E R ] 2
. RIEF B DMEIEELTRE state x77, 1ZHHEEEH AN E K 50 MHIX 1977 £HNE
NS SCE 2 TiAZA . RS R, XA EEREA 2 dataframe KRBT matrix 2
A, i ARG AFR. AMEH cor XEAR T 2 M ITFH A S REL cov( R EER N
Pearson fH¢ REOHE 7%, HARRSAS: g3k 13.1 Pow

FIFR 13.1 FH 50 MK KT A O EZ BRI R R

cor (state. x77)

Population Income Illiteracy Life Exp Murder HS Grad Frost Area
Population 1.00000 0. 2082 0. 10762 —0.06805 0.3436 —0.09849 -0.33215 0.02254
Income 0.20823 1.0000 -0.43708 0.34026 -0.2301 0.61993 0.22628 0.36332
I1literacy 0. 10762 -0.4371 1.00000 -0.58848 0.7030 —0.65719 —0.67195 0.07726
Life Exp -0.06805 0.3403 -0.58848 1.00000 —0.7808 0.58222 0.26207 —0.10733
Murder 0. 34364 -0.2301 0.70298 —0.78085 1.0000 —0.48797 -0. 53888 0.22839
HS Grad -0.09849 0.6199 -0.65719 0.58222 —0.4880 1.00000 0.36678 0.33354
Frost -0.33215 0.2263 -0.67195 0.26207 —0.5389 0.36678 1.00000 0.05923
Area 0. 02254 0.3633 0.07726 -0.10733 0.2284 0.33354 0.05923 1.00000

MFNZE 13.1 WTEAKIE, Hs Grad A Life Exp ARG RECN 0.5822, Ui W EATA R SR IEAH K
P, Hs Grad 5 Murder FIAH¢ ZE08-0.4880, Ui BRI GIAHIC, T Iliteracy 5 Murder #H5¢ &R
M 0.7030, IX B EATTIEA SN 5E 2498 cor()BRELH AT DATTHETAE R AR & 2 [A] I AH OC 2R 40,
B AR T7ERT UEE helpO R EE

I 131 HE MR B EE, TEHATRLR, POV RAEABIRD, tHE A MR
RETTFEM) o FHOCMER B 2 AT 50 1 F I R i R R B AL OC, 2tk RECN 0. IERIX
Nliteracy 5 Murder ZZ & [HJAAH RO, ARJE0 HFATR L. iR

cor. test (state. x77[, 3], state.x77[,5])

(EIETE SN

data: state.x77[, 3] and state.x77[, 5]

t = 6.8, df = 48, p-value = 1e-08

alternative hypothesis: true correlation is not equal to 0
95 percent confidence interval: 0.5279 0.8207

sample estimates: cor 0.703

PATIEZ R, AFRM AT RN P=1e-08, 1X i Nliteracy 5 Murder 728 & [H] A AH I [P E 15 A ik
S5, WELAZ Nliteracy 5 Murder /& B AH 2 AT {E 1Y o

o, t A

RITRE AR B B R R, Mt W H T g AR E 5RME R AKX R,
MR IR R A S A, JEHA RSN, MEEEREN N E, e AW
MEER . SN R RIS BRI A R IR B AR, B 2R, X R 77 R 56 1E 1 AH X

FAPR ¢ RS0 T AR I LR 4h e FE AR IE 5 O RN BB R ) AR 23 A R I SAE R W R A )
EREAEEES . 2R t f50H TALS — MR AR I 2 15 A0 O N BB A (1) e AR 3 (A7
EREER. NHEPEEIRN t Gt EiHE AR

t= (% —w/(s/vn)

P RFEAFIME, W ORI EIBERE, sEFARIEZE, n@FEARE. K t AR
FEAR AR LRI MR AR IME, DIifE B 1R 5 B3 27 I8 5 M T 07 41T
KA IMEZE 5 o BN PIRIE ST TR R . AR I I G . DU t A3 ¢ 4t
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tHEHE AN

t=(x3—%Xz)/ /512/"1 +55/n,

Horxy Fx, 70 A AN EEAR ISP ME, s M, 70 il P AMEAR AR HEZE, ny Fling 2932 PR AS
FEARRIEE. t pAMRES — DR TEEREAN R, ERIESS AN, Bt Gt E R,
MITE ¢ Geit o0 A NS 2R/, R IE4aH AR, W2 AN REA P E AR S B A K
S, X EREAAAAR LS ER.

t KOG R 15 5 BEUE ttest(x,y). UAEAHF] MASS A (805 4 UScrime, o 45 1 W 225 A
R 5 A0 SR 5 X E R 7 H X A 58 R o SR ARRE 7 AL T 5 MR AR R X R A H 8
FMSLHY, WEURMSIFEA . BIERA 257, MHURH, T BT RS . 75 1% B g 77 XCRI
AEZEFE XA — N AR, WA AR BT (A%, BARRAET

install. packages ("MASS”)

library (MASS)
t. test (UScrime[, 14]~UScrime[, 2])
BATERWT
data: UScrime[, 14] by UScrime[, 2]
t =-3.9, df = 25, p-value = 7e-04
alternative hypothesis: true difference in means between group O and group 1 is not equal to 0
95 percent confidence interval: -0.03853 -0.01187

sample estimates: mean in group 0 mean in group 1
0. 03851 0.06371

Horr UScrime[, 1428 9E M3, UScrime[ 2]HUE N 0 8e# 1, HL O BHMEARTER 77, HU 1 2R
INTEFE J7, DRI B AN S G I 200 B AR B . ARG 560 &5 SR mT AW SR B Fi i A 22 57 R 2R 0
0.0007, KM H] DLHERRIXFME 1, Xt R IREE (LR 77 J0ARAE e b 7 0, Bl i AR mT et
A—HER), FMTE R AE . S4h, ttestORECT BAR RN, KARELLS, mHA R~
Fl, XHIRMAREET L. FEUWMZFNEEFENARE, EENERIENFERE.
50 PR L ttest()tH PT LA B HEAG 56 P AL BB D 2R BY O RE AR, a2 Fs v 7 JU SRR R AL 7 AL SR MR
B AN ES, REHTRE. KRR E .

B LAERAS

(5] U 3 A 368 55 A6 6 P 2 A T 2% B (A ) R o o o7 A% e (IR A2 B ) ) U7, (HZ BN
BRI [ 7 R Pk 5 i N A AR S AR R AR R, R T T A TN AR B, ey
A RIAZ R R, WREEAR R, foe AR T AL Bk N (] YA AR o R T R AL . JEAN R
FITA P PRI A2 S 3 Shefli 151 2 2 38 1 R R AR B ST [ SR, PRI A 0 T A v e xf PRI A
B R, AR LA A & 2 (84 W R AR e, W RARVE N BN A & 18, & TP A&
RIT, BT LA AEAE S LA R (1) T A B MR AR A ¢ R s (2) THN AR & 2 [A) Rk a7 4
(el s  (3) [ VA AR v 0N A (g % 1 A (4) Tny A1 23 2 (Y A 58 I il 25 55

— il H/pFMEH (OLS)

1. OLS IR %A%

3 /0> 3 B VA (1) SE AR I A 15 BT A A U ) R0 0 ) B B ST 5 2 R AR /N o A B
THVFRAEGHE T HEABIA AN . OLS MR RIHBAIA R B AR, W b e,
PN A e i) AR P AR A PR AR B ()R A — i B OC R AR LAY, i im AR 3
EH R o XK (D RIIERSE; () I EMrtE; (3) KRARLM; (W HE
FotE . M ISR T A EE, FAREEZIESSAR, Wl kAR s IUE R ZEMN
ZEIEN O WIbRAEIEZS 704 RIS S O P e 2 DR A% B A O (1) R R TR 12 A
BEMEALRE BREHERR; HERMERNARSEME AR VIR ZERA KRR, RIX
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SEAB AN RAL, A GE T 2 VA B0 AT T A5 4 LA DX TR T REAS KSR o

2. LRMEFEIHE R IES R

W IEZNE R A LE R 15 F 8 0 R BoE Ak 202 . myfit=lm(formula,data). X}~ formula &
72 Y ~X1+X2+.. +Xn, BEAAZZMERIH, HReE AERERDAMSH L EMIIEA T, data 2
—/NEHENE, IRFIFEHE myfit ATUERH L R 1B S AR RECR M R R, ik
summary ()l 7] LUBE 7S PRI [E] 5 45 5

R B A — MRS women, $RAET 15 NMEWETE 30-39 X LG SR EGE . AR E
I By TR, HE R R L R T, PR L e T X R N R R YRR, B
NAF AT E, BeSEm. BRI

fit = Im(weight ~height, data=women)
summary (fit)

AR

Residuals:

Min 1Q Median 3Q Max
-1.733 -1.133 -0.383 0.742 3.117
Coefficients:

Estimate Std. Error t value PrO|t])

(Intercept) -87.5167 5.9369 -14.7 1. 7e-09
height 3. 4500 0.0911 37.9 1. le-14

Residual standard error: 1.53 on 13 degrees of freedom
Multiple R-squared: 0.991, Adjusted R-squared: 0.99
F-statistic: 1.43e+03 on 1 and 13 DF, p-value: 1.09e-14

T B B 800] LU H B AR, 5 /2 weight = - 87.5167 + 3.45%Height. XX AMEAL
fE R R AEE AT RE N 0, PN S mATTEERN 0, PRIULEE WU A B S, AUSORH BRI, 1%
NS AR E AR F N RN, WEARED. FIHREG45)EEA N0, FNtGi&1E
MIZEXHE AN 37.9, 10 Pr AR/, —B/NT 0.05 BIYON R B B3 T AEL IR R ESHON 0). 1R
BAREH RGN EAREET ¢ 50, MG REEANENANTFERAFEZS, WUCHREIHR
S B R T DABZ 1Y), IX RS BRI N 1 98T, AR B IS 0 3.45 155 2 v {E 1) - R-squared 9 0.991,
EANFEPRAE 1-SSE/SST, #i 1 ik EAb TR Z VI M/BME R ZE VI f, ZA6AE 0 Al 1 2 (8], HOR
VLA TH R AT o FRZEARAER 22 1.53 o FZASE R T A4 3 PR PPAR 1R 22 o IR M2 mT LA F 1A
TRzl thk, AR E:

plot (women$height, women$weight, xlab="Height (in inches)”, ylab="Weight (in pounds)”)
abline(fit)

JER abline(fit)—> e Host il AT R AROR i) B 2R BB 28 2 R 1 B il 45 R i ml
PABEATZ . XAMER A — s, i HARAZMER, Btk R ELORING B, R
RHZGA G, AR, tan i 2 miaE .

—. ER&k

1. [BEIEZW SR Tk

5 FH Im() BB NS OLS [BIVAREAY, summary() ] PASREUE RS S EORIAH e Se it & B ABi 2
RIEW TS, FREREASE, FERLNERNATE Z 2 s 2 I MRS R, WRAWL,
RS AT B A 1) 5

LR ENH DL IR [F 455, 4 plot iT LLE B2t DR R, il Rl &R ZE, IR QQ
B, REMER, REFAE. AR A ER & m 2kt B NG, 2HZP0R L, Hik
AT, AR E 13. 2 Fis.

fit = Im(weight ~ height, data=women)
par (mfrow=c (2, 2))
plot (fit)



Residuals vs Fitted Normal Q-Q

o — 15 15
=R 10
o4 =
- g _ | o
B — = "
= = e
@ ;
@ = K=
e = = o — L
- = &5
& .
) 9'0
o T Tes e
T T T T T T T T
120 130 140 150 160 -1 0 1
Fitted values Theoretical Quantiles
Scale-Location Residuals vs Leverage

15
[

~ 15371

D
@
o

+|Standardized residuald
1.0
|
]
[+]
&
]
=}
[+]
=}
Standardized residuals
1 2
| |
o
)
I
[+] .'r
N N
e

---  (Cobk's distance
T T T T T T T T T T
120 130 140 150 160 0.00 0.10 0.20

0.0
|

Fitted values Leverage

B 13.2 EIRSHER

ME] 13,2 BT LIX 225 Resuduals vs Fitted B G ESHZEZ R, BRENTZ
LRFR, AREMERFR, XUt AT AE TR EAE BB A PN —A kI, AR EA RS E: Normal
Q-Q B2 briERZXHHE BN E MR K, 2 EA D A0 IEITE fUSZE—5% 45 EAIMEZ L,
MNP bR DL B0 At b, 3 9 3R 1 W DRI AR B e R A 40 AT, HARZE (B A — N ME N 0 I IS4 AT
Scale-Location ] DLHREC IS 1577 Z= MM, QIS 2, 7K-P28 i B A% BE ML A, BAE K
DA RZAMERT . TR AR, HRGTESRAN SIEE, MBS ER A, Sl
FERLASREEIA S S L. BEALEE 156 RUPTREMLZIREEMT i, AT LUE R BR SR . 5238 AT LA
TN RBUFEATEAE RN, SRIFREAT B2 Wi — .

T R A AN RIE, 5 plot(p AT A on B 13.2 g DUA ETERIZEAL, N
S B VA PR A R DA P A 4R

2. WAL MEREH
EmEEDAZE S, B women (REAM B mHKIEAREKAE K EL L, WHME
FEEANE , FATTRT DARE AN — A IR TR ST e (B VA5 B, HARACE 2

fit = Im(weight ~ height + I(height 2), data=women)
plot (women$height, women$weight, xlab="Height (in inches)”, ylab="Weight (in 1lbs)”)
lines (women$height, fitted (fit))

AR 102K, RRBEHSHREREN. BT8R KU R-squared H4 0.999, X
VLA AR 17 . FRATATLUEH par(mfrow=c(2,2))H1 plot(fit)fE—ANEIHRK 2575 [ 112 W ) 45
B, S ARERS KRE %KLL, E bl EfTsirasE.

BATTE 1 22 TR R ATS SR & 2 P B, 3 B I S 2 ALTE TR RS 2R 1), W
BT 2500, R AT LA H 2R 0] A R 2 P 5ot [l U3 R 5 10, 3 RN TR AR s AT SR A | A8
BB ELMERR, iy = Klog(x), Muie y Ml logx) BLMERI, MRA x ALk
(1), X—mAREEMS FRER. F b, EMAEHRDIRERMRESH, #HEKRELT R
WSH LT REA . R BT y = aeb®, Ha, b 2B SH, AMALLIERHTT,
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Ko R BB B f R o B 1.
X T2 onek mH, AT DU AR state.x77 R E BRI T AN O SRR, IR
ANFAA BT 73 Ao AT5ERE T ImQOpi B, BRI a2

states = as. data. frame (state. x77[, ¢ ("Murder”, “Population”, “Illiteracy”, “Income”, “Frost”)])
fit = Im(Murder ~ Population + Illiteracy + Income + Frost, data=states)
summary (fit)

L as.data.frame /244 state.x77 FlHLH R B 6y dataframe R #E . ] summary(fit)
RN RUT

Call:
Im(formula = Murder ~ Population + Illiteracy + Income + Frost,

data = states)
Residuals:

Min 1Q Median 3Q Max
-4.7960 -1.6495 -0.0811 1.4815 7.6210
Coefficients:

Estimate  Std. Error t value Pr(>ft])

(Intercept) 1.235e+00 3.866e+00 0.319 0.7510
Population 2.237e-04 9.052e-05 2.471 0.0173 *
T1literacy 4.143e+00 8.744e-01 4.738 2.19e-05 sk
Income 6.442e-05 6.837e-04 0.094 0.9253
Frost 5.813e-04 1.005e-02 0.058 0.9541

Residual standard error: 2.535 on 45 degrees of freedom
Multiple R-squared: 0.567, Adjusted R—squared: 0.5285
F-statistic: 14.73 on 4 and 45 DF, p-value: 9.133e-08

ALK L, Income F Frost [ Pr E#RIEEIL 0.05, XA R ZEZ EH RECH 0 ik, Wt
ENTMRRRRA KR, FMBZER, ZEEIZDLNERA T — 35 bt — B e T ik B0

A B i

3. SRtk [El S R i

AR SRZEATAT IR Y B A A SR EMA ORI AT A s, T DAIE S M B R 8 055 5 VA A 2
AR AU G IR E . etk eli 7 22 FIPER B, w] Ul AR 8 5 i DAk, X7
i A 7 R] DLt — 20 S5 R4

=, BHL&MEEA

1. BH LM EIHKE X

FEAE LR DA R RE T, A7 — TR R AR, AR 7 A — A DR, 37— KHESR
brs T H SR TAR SRR N AR, DR A A ARV BT AT A T, (ER IR AR
(R Te) AT SR 2 G SRS AT R, A FH A [l R R A, AR AN W B L IE MR R L) o 451
bR B R LR state x77 1, JEEDRARAMA X AR T ZIA L PR BB HAER R, WR
VRS H5EAERA, SiE o e bR T4, RARER B AR, TR DR L
P T LA e 25 B A 68 [ A AT R M0 B SEMAAR N I XAt 0 e 2 T A & (PR i) 7t
ot A R B o DR AR AT O X PN AR B AR D [l (0 B AR B 55— 5 TR BRI AN K (X F
AR g, AHAGH B IR ARG B O s AR AR 2L, Xt I8 0 LR (Rl VA B R 1) L. BB 2R
B 73 N FIRTEE BE, [ JEED RA, AL S, R AT [l A A S 0 Tt 42 & 2 A Y
T, BRIEAININAR A ST Prea, mJRIEP RS IR B, WG AT 00 A2 &AL
S5 AEAR, SRR IZ 0 IR L2 P 2K S B T A B > B AR A s o

2. BBLRMEEIHK R ES LR

MASS 5[] stepAIC() P LA SR SLHLZE P 2t A1) . H-h AIC(Akaike Information Criterion)
TR R M B S AL SO0 R AR —FibRiE, &% 58 7R G UE FE L& S 88 H . AIC
H/NRER B SE 1L HE . R 1E S B3 6 B R AICORSEIX MR LA . T A2
AR state.x77 HIUIRZR 73 H 0) BAAE AL AIC {8 ELEARIS a1 R

states = as. data. frame (state. x77[, ¢ ("Murder”, “Population”, ”“Illiteracy”, ”“Income”, “Frost”)])
fitl = Im(Murder ~Population + Illiteracy + Income + Frost, data= states)
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fit2 = Im(Murder ~ Population + Illiteracy, data= states)
AIC(fitl, fit2)

ERSEE SN

df AIC
fitl 6 241. 6429
fit2 4 237. 6565

A LURBLEE — A [FABEAL ) AIC {2 241.6429, 55 —ANFIHALN 237.6565. AR 2 AN
AR AIC MEFE /N, AR 58 AN BB B A, X Ui TR & “N” F1 <R kR
AL LRPE RN R T 4 o Bt AR A S E Pk, AN AR ER AR, Bk RIE
B ARS

library (MASS)
states = as. data. frame (state. x77[, c ("Murder”, “Population”, ”“Illiteracy”, “Income”, “Frost”)])

fit = Im(Murder ~ Population + Illiteracy + Income + Frost, data=states)
stepAIC(fit, direction="backward”)

BARBATER T
Start: AIC=97.75
Murder ~ Population + Illiteracy + Income + Frost

Df  Sum of Sq RSS AIC
- Frost 1 0.02 289.19  95.75 (UiHdZ:4% Frost I, AIC #/INA 95.75)
— Income 1 0.06 289.22 95. 76
<none> 289.17  97.75 (HIALAEES, AIC N 97.75)
- Population 1 39.24  328.41 102.11
- Illiteracy 1 144.26  433.43  115.99 (E$# I1literacy B, AIC 5 K)

Step: AIC=95.75
Murder ~ Population + Illiteracy + Income (NIt Z:H Frost LAJE 4k SEMGZE A A1)

Df Sum of Sq RSS AIC
~ Income 1 0.06  289.25 93.76 (Z4 Income i, AIC H/)N)
<{none> 289. 19 95. 75
- Population 1 43.66  332.85 100.78
- Illiteracy 1 236.20 525.38 123.61

Step: AIC=93.76
Murder ~Population + Illiteracy

Df Sum of Sq RSS AIC
<none> 289. 25 93.76  (ANLBUEM—AEREME, EIAR ALC /D)
- Population 1 48.517 337.76 99.51
- Illiteracy 1 299. 646 588. 89 127. 31
Call:
Im(formula = Murder ~ Population + Illiteracy, data = states)
Coefficients:
(Intercept) Population Tlliteracy
1. 6515497 0. 0002242 4. 0807366

FHNEB ENAR R, R AT AS S B AIC BT A2 M B 12 0 A2 & 5 (] A
U AIC 1, <none>3f N (142 5 A MHI R T A8 fE ) [R5 8 1) ALC B[R AREE — 25 BN,
<none>[{E N 97.75. MR Frost B, [HIJAHERLK) AIC (/. N 95.75, RIHENAZEREMHIBR Frost
XATNAS &, [FIFESS 0 NAZMHER Income, IXFE2 1S RITRIAL AIC 454 93.76, 1 4 S -Fl
B L e T AR B 2 AR (RS B () ATC (AR K, BRIME B R SE 3, e e R4 SR R A4 A
A CSCRRRE Y e N TN AS B 2 5 AR, [RIAE AT DU plot(fit)dEAT R 12 Wi 4 #r

B=T L MENE

EEP R AR AN RN, ARG S ER AR R AR AR AR, (BRI E I3
PRERANREAE A 2P [PV AR, A P 22 T K [ VR A e (AR R A 2 sl AR, DR L T B A
R KT TR Bl e R B A L (UL BRI AT R0 XN S ST (R 7R 2 R A B R A
REHESE, BEUSSCIUN B A AL N RIS T nlsQpA AL U5 SCBUX A AR LRI A, 1R 3K
HApppg T

nls(formula, data, start, control, algorithm, trace, subset, weights, na. action, model, lower, upper, ...)

Hor formula REIEFFHIHEARA A, data RIUGIOESE, start ZAIRE. 2P RIEFH
WG, e JuR UG, WS 13.2 P

7R 13.2 —mRB A I Gl
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x = —(1:100)/10

y = - 100 + 10 * exp(x / 2) + rnorm(x)/10

nlmod = nls (y ~ Const + A * exp(B * x), start = list(Const = 0.1, A=0.1, B=10.1))
plot(x,y, main = “nls(%), data, true function and fit, n=100")

lines (x, predict(nlmod), col = 2)

1Z1T &I “Error in nls(y ~ Const + A * exp(B * x), start = list(Const = 0.1, A= 0.1, : #F F4#
FERIEE R, LRI RTAEEAR AN 0.1 A 10 MREME L& HREE R, EonrIEE WA 13.3 i

nis(*), data, true function and fit, n=100

92
|

-96
|

-100
1

A 13.3 ERHEDAENLER
1217 summary(nlmod), E/RIAMIGTH Tz 13.3 Fis
5% 13.3 FEHRALER

Formula: y ~ Const + A * exp(B * x)

Parameters:

Estimate Std. Error t value PrOlt])
Const -99. 973515261 0. 020644684  —4842. 57915 < 2.22e-16
A 9.975763624  0.050492638 197. 56868 < 2.22e-16
B 0.505821990 0. 005346472 94. 60856 < 2.22e-16

Residual standard error: 0.1065236 on 97 degrees of freedom
Number of iterations to convergence: 6
Achieved convergence tolerance: 4.608973e-06

MINE RIS R AT LIRS, FIREIRZEN 0.1065, WSS N 0.00004. 33X i B0 & 12408
IRUF o W] LU XA JE L AR R R R IR s 4 . F52 |, H113 13.2 1IE2#H Const=-100, A=10,
B=0.5 A s B & - NFIFE 13.3 AT LUK AR AU & 3R 13 I 2 203 A1 Const=-99.97, A=9.98,
B=0.51, 14+ fmEE. HANER R formula S EUEEN start 45 H S 551 %
IRIUEME, £43 nlsQRBUITERLE 2 S50, Wi g . 7Hoh, FELRM i — R 245 e vith
B, REAHEREERIZED RIS RN, ERYIGE WA G AL, W] 5iE e 2k R EE N R
I AR B AT e, DRl AT DUIE I SR ) AR A v JIRoX 2 1) j . BRI T T B R A DA S5
AR B FH IE 7 TR 14

FUF ZEsEiht

—. KR HEK
L BERSAEH RIE FEATRAN SR
2. FARLZEIEIAR R 15 5 SCBL AL [m] Y=er 0 A0 [ Y= 2 ) e it
3. FERAFEEARLNS I R 155 LI

. RSP EA
1. HIEMFE
2. HHENLARS
3. Rstuio HEEM R BFMIFERS
=\ ERABFNPR
1. ARG T
(1) XH#EPEEE Arthritis 5T Treatment Fll Improved £ AEAZFR, 7T Improved Ml Sex &
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AR

(2) fEHFR Y5347 Treatment F1 Improved LA Improved Fll Sex AAd 744 ] &t

(3) A1 UScrime £ 52 %7 3 15 5 7l X AR WS AR ME A 10 ¢ R AT LRSS, H o BTk e 25

4) Hr-RITRCEGAN © REEE A4 F 254

2. PRI

(1) fHFH%HE4E women, X weight J¢T height ffizk (=119

(2) XFENASE AT T, EERIEHRS S SR E

(3) HATIEIAZH, R ENECRAL, 245 ik — 2 ol i

(4) XHEIESE state. x77 1 Murder =F Population, Illiteracy, Income F frost j#A4T
BRI, 25 B EA B

3. ARZRERNA S BT

(5) X T eR%y = c+be®, Hh x RHZE, y 2L HE, a,b, c £ZH. 44Hh x=-10:0:0. 5,
AR y AH, AEH AR MRS AL nls O LA AR5, IR IEL 1 pR Fis
RIT DR SR R, mT DU 2 T ek £

(6) HTAELMEI A IS

Mo, seieHkeE (5 8 41)

1. SR EE state. x77 T Murder 55F Population, Illiteracy, Income A frost #4774
JCAMERNE, FREAT RIS WA H, U W0 R AR S AN T AR S AT it R g i a5 1] (3 77)

2. 4 E MRS, KRR E R G HIREE, BASE RN [E

timeData = ¢ (0,2, 4,6, 8,24,49,72,96)
sampleData = c(0, 0.0682, 0.0816, 0.0999, 0.1182, 0.1593, 0.1809, 0.2139, 0.2258)

TE LU, ARIEEOERE, B AR IR AT RS, R
AVEE S5 R (T Lo 2 I eR 2, 48 B BOM B #0881 B8 22 s A e HUE N 0,
BT AH AR+ (4 7)

3. ACLKSEIR MBI M RE, M ofan R g omE (1)
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