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Im, summary, plot, coefficient, residual, fitted

A3 BRS8N A 55«

o lm: A G/ ZIE T EEE, HERTZPERITHEA S8 SRS EELL y ~ x +x,... KK
€ (R HFRN formula) |, MR, A xp,x,... AEAE. Fi0

myfit =Im(y ~ x,data = mydata)
Hor p ZWANL, x /AR, HHEEN mydata. 345 RA7BAE myfit $
o summary, plot: [EIASHT Im fir th 45 RGBS, /AN
summary(myfit), plot(myfit)

o coefficient, residual fitted: THHEL Im % 45 BRI EDI R EBUGHE, k2%, #IE1E.

5l 1. R FEFA alrd TH —NEIELE Heights, /& Karl Pearson WWER 1100 24N 5 RE B 4 & w88
HAPHAFREEZ 2 DML, LWERTE 18 B UL L, BEEFER/NT 65 5. FRAVEIGEmIN 2 BLE & &
Mheight %% )L & /& Dheight FI52M, PR AR B0 T 2 AR

dheight = a+ b x mheight + ¢, € ~ (0,0?2) (%)

R AW

> install.packages("alr4")
> library(alr4)

> Heights

mheight dheight

59.7 55.1

58.2 56.5

60.6 56.0

> myfit = lm(dheight~ mheight, data=Heights)

> myfit

Call:

Im(formula = dheight ~ mheight, data = Heights)

Coefficients:
(Intercept) mheight
29.9174 0.5417

[l R B LS vt 4 =29.9174,b = 0.5417, 2 M475ET summary BE75 3]



> summary(myfit) ##details

Call:

Im(formula = dheight ~ mheight, data = Heights)

Residuals:
Min 1Q Median
-7.397 -1.529 0.036

Coefficients:
Estimate

(Intercept) 29.91744

mheight 0.54175

Residual standard error: 2.266 on 1373 degrees of freedom
0.2408, Adjusted R-squared:
1 and 1373 DF, p-value: < 2.2e-16

Multiple R-squared:
F-statistic: 435.5 on

> coefficients(myfit)

3Q Max
1.492 9.053

Std. Error t value Pr(>|tl)
1.62247 18.44 <2e-16 **x
0.02596 20.87 <2e-16 **x

(Intercept) mheight

29.917437 0.541747

Vi (summary) 322 = A5

o Residuals #53H 5 MOHEAT 7R (Min f/ME, 1Q B 25% 43688, Median 474, 3Q B 75%

SR Max).

o Coefficients #7311 EIHREH LS flith (Estimate). #rifEZE (Std. error). t fa%: (t value)s p
H (Pr( >|t])), XEEMWIT, F—A7 NEIEDT (Intercept), 5 474 HZ & mheight XJ M [EH R

#

o BJa SATHIR TR EAR 284 . Residual standard error: 2.266 NiRZE FIFRHEZE (6),
FEA n—2 =1373. Mutiple R-squared: 0.2408 /&R 5E R R?. &Ja—47 NENE G FEN B

% (RN R AT B AR KR E ).

H
F

H
i

THEE AR R EEMEROR: B plot BEUE HEUNIE, SRS /EH LB M abline pR%L

IIEYRE XS DICIFEN=REE

> plot (Heights)

> abline(myfit,col="red") #col=2

dheight

mheight



N T HBEERE TR IS 7 HdE, BATEW SRR ERLTRAIES A, DABREERERTSH
AR AELIE R R . RIRNIRE DT -

# GRZEST

res=residuals(myfit) # k%

qqnorm(res) # FRZERTIES?

hist(res)# HKRZERZTIER?

plot(Heights[ , "mheight"],res)

# HRES5HLE nheight RHAAIERERIELMIERR?
plot(myfit) # 5T L EJLAE

RHEL, RIAZAER BIREREARMIES, RZES BAE mheight AW RMARLME R R, MEHEAG R
4.

Bl 2. alrd WAHKEHEE brains Z5H 1 62 FRILAIMNEE (g) MKRELHE (kg), FA A 1 RN
HO(WAN) SRE (R KRR

i O, UL A B P A
plot(brains[,2:1]1) # WHHEMEMLR
a=lm(BrainWt~BodyWt, data= brains )
abline(a) # EHRALF

o A e EORT AL

plot (log(brains[,2:1]1)) # {EXTHURE L4&M: ¢ R I G
b=1m(BrainWt~BodyWt, data=log(brains))
abline(b,col=2) # XURIRLF
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Body\Wt Body\Wt
JR G BRI A 15 20 [ LN
BrainWt =91+ 0.97 x BodyWt

BT RIE R4, GHBIER R EAEH A, i BodyWt # T 0 B, BrainWt A4 0.
e B e, B LSS R BT B2k

log(BrainWt) =2.14+ 0.75 x log(BodyWt)

B 3/4 FEURAE:
BrainWt = e*'* x Bodywt3/4



PHERATIIERMRE Akg IR, 25— ARG 2 F
91+0.97 x4 =94.88(g)

B AT T
>4 x 434 = 24.04(g)

BEWEA dkg I UREHYIEERE, SRS — BRI BRERG — L,

> brains[brains[,2]<4.5 &brains[,2]1>3.5 , ]
BrainWt BodyWt

Vervet 57.998 4.190
Yellow-bellied marmot 17.000 4.050
Rock hyrax2 21.000 3.600
Raccoon 39.201 4.288
Red fox 50.400 4.235

43 1. ABAHT 2019 W E R 100 4 $KHE:
http://staff.ustc.edu.cn/~ynyang/2023/1lab/forbes2019.txt
% 15724 (Rank), % 4 5| AWM EE (Wealth), KA M E 5H 4 H X R,

5 2. KMTH 1 FHERELN, FEF 2 ANERHUEKR.

%3 3. AN &5 (Hheight) BEMHAKRE (W:weight) Hfg A, FTUAMAEZ THES R ERE,
REXREGE. Y THERBEREFTSGEERNRL, TEZREGELAEEPTEE.

log(W)=a+bxlog(H))+e€, e~ N(0,0?)

PR e g = = eWlebdos®) _ N(o,1) 5 4% H B, FUTAAR— A HITRE RS BRI
I, RS54 a,b,0 BF, AARAT LA & > 1.645 18 4 R E A8 #| B A7 (1.645=qnorm(0.95)). &
4,b,6 R5% a,bo fsit, LA BARAEH

log(W)—-a- b x log(H))
G

>1.645

S, £ W
&= —>exp(d+1.6456) (1)
Hb

WH A AR  THERFALE-REHLE
http://staff.ustc.edu.cn/~ynyang/2023/1lab/height-weight.txt
VHEHN=ATEHN: sex (1: M, 0: F), weight (kg), height (m).

(a) BLRIRI AR, EHAMEKE (TFEEA) K a,b0 89 LS fit, WHMR B CHEERH &, A
WECHRERT AN, FITEHAT LRI ERESREK & BEHANLE.

(b) B3 Hy:b=2 (t= \Sxx(b-2)/6/. WETEFE, WTIK b=2, ATitRE2 T BMI HEAR! ),



(c) HAVT LA Sk, BHEETEBER W=a+bH+e,e ~N(0,0%), N
/0 = (W —a-bH)/o ~N(0,1)
WEZHERKY a,b,0% B LS i, BEEKRT 8P HNEEREK
n=(W-da-bH)/é
THEECH n E, FTERETBINN g AR, 5 () WERET 52

(d) 7k (a) 7 (c) BAELE? KRB TANMEBEETHAUHKE. HGH 1 HERZ0T, FER
MBI EER.

() BHAMAE W, H #F X, HIRANELZAEMEREFHEEA F 5w —THEH A log(W) =
a+bxlog(H))+cxSex+e, #AH, R 44 A Im(logW ~ logH + Sex). UMb, {REED R b =27
%3 4. BEAFHRW TR R -AEHNEE x RAHEELSLA, B log(x) ~N(0,1), N x B & fr
3 0 #F d kM Benford =4, BF
P(d = i) = log,o(1 + 1/i),i = 1,2,...,9.
WA AL I AE F R BB R E R,

BoR: MBEESAEAKEWN N(0,1) FEALEK, 20

n=100000 #n K ALK

z=rnorm(n) # FEELHAEA, ¥AE =n
x=exp(z)

d= firstdigit(x) # 5—MEHTFEHM LT
table(d) /n # Hit&MHKFHME




