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Abstract

By taking normality test and regression analysis as examples, this paper mainly discusses the
teaching practice of applied mathematical statistics by using R software. Software-assisted teach-
ing through case study will help students to deepen their intuitive understanding of basic theory
of statistics, stimulate their interest in learning, and ultimately improve their practical ability of
data analysis.
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1. 518

NAHBE S RSB TR, @F ST AR — T TAILIERMUR, #5025
T BRI HES BIASESE, R T SE RS AR RN G R TR U R bR
N, S aiBRER M A XIS EBI ST, XA e R B S . R, AR
Wy E SRR AT, MBS E BhEC, RER SRR SR ARG A, AN AT DA — g S K A Y
AL, B AR A S R, G B TR S AR I G T SRR ) AR e S B ) R RE J1[1] [2]

RS Ry SAS. SPSS. Stata. Matlab %5, I EIIEEKF /N R, FEMS. Hif
R B FIHE KGR BRI EThRe, ol THSKEBZ MMEH#. mH, R B2 aRIT
TSI, EANTIES, §etks, FRZWAan R, MHEEE iz, Bk, ERFEES, 68 R
AT R BhHCE R AR I — Pl B AP EOR A T IR R 2 A IR 05, SCHR[3] [4] [5] [6] [7]
MR T R FAFAERFEEC B S RSB FEM DIRE, WRAIE T R R S B ISR

GEA AR T, LRGN, ASCEE T a8 R B4m N2 S B SRR T,
H R AT R4 B ShRE R Goit ik R AR AR R, AR S o fe gt AR BB . R
R A4 B vl LS Bh A st Go it 22 BAS SR B B EE AR, 32 0 AR R e TN B
REJ), fRaE2E LA .

2. RREEBFHHR ARSI
AT LN BB R A B an 78 3 A BB g v e A R A T — B G T A = T
2.1 ESHRIE

R A, G0 T E AW 2 5 MRS /A0 . wldd i B A E S 5o 50 77 kAR 25 6 Fé R IE
SR EACT IR, FRATTLL 84 MFHREEFIE A (Etruscans) 55 7Sk fill ¥ ¢ K 56 (LA mm 1F) 150 91,
Je il i MR BT AN QQ B 7 UM KT, WL 43 AT IR AL

> data=read.table("width.txt",header=T) ##i B H

> width=data$width; n=length(width)

> summary(width) #SREURR ST &

MNFE IR A 3 B () 25 R T MG 28R e R AE S BB A8 ME. B DU SRS R

> par(mfrow=c(1,2))

> hist(width,breaks=6,freq=FALSE xlab="width",ylab="#7 % % " main=""1L /7 K"

> lines(density(width)) # B 77 1% 52 R 25t 26 1 & i

> ggnorm(width,main="Q-Q K&"); qgline(width) # QQ

> par(mfrow=c(1,1))

ML L AT ARG W, %R EPERS A0 FRHMIE . SRR ESHERR TiE R AR SR, W
RI534n: Pearson 7454, Shapiro-Wilk #5536, K-S #5546, Cramer-von Mises #4645

## Pearson R 7 K56

> br=c(-Inf,134.5,138.5,142.5,146.5,150.5, Inf)
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> a=table(cut(width,breaks = br)) #EEE Ak 6 241, Gt AR A%
> a=as.data.frame(a); freq=a$Freq

> p=pnorm(br, mean(width), sd(width))

> K=length(br)-1; r=2

> p.hat=diff(p) #W%&/ERFALIIHESR

> chi=sum((freg-n*p.hat)"2/(n*p.hat)) #Pearson St it = 1I{H

> p.value=1-pchisq(chi, K-r-1)

> cat("chisg=", chi,"df=", K-r-1,"p-value=", p.value)
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Figure 1. Histogram and QQ plot
E 1 BEFERMQ-QE

gERLE IR, Pearson KK p BN 0.477 > 0.05, #AUCAZEHE K H IES A sk X BEE
&, Pearson 75 56 ) 45 RAKHG T 7 215 O . 38 W R Shapiro-Wilk f% . K-S f%:. Cramer-von Mises
T4 25 7 A R AT

> shapiro.test(width)

> library(nortest)

> lillie.test(width) #K-S 546

> cvm.test(width) #Cramer-von Mises 16 %

X 3 FPREIR 7V p AE 44 0.689, 0.132, 0.395, ¥S7HFiZEdEsk H IER A BARAE T .
2.2. ZMmE3

15 73 M R B FE AR B AR SR PR ) — R e b 0 7 i “BIE 7 3 — 0] () d ok 8 W B D8 1A%
2% F. Galton f9— T TAF, MRAEAMAIET A JLT IS 22085 @, (H)LT 5 mA A2
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TP S % . FRATEL UsingR AL 1% father.son M, FIH R AR HFAT R4, BE
Galton HJi T

> library(UsingR)

> data(father.son)

> n=length(x); x=father.son$fheight; y=father.son$sheight

> plot(x,y,xlab="42 & 5" ylab=""7 5 &")  #ili {5

> abline(Im(y~x)) #7059 B £k

> fitIm=Im(y~x) #l AR

> summary(fit.Im) #4251

60 65 70 75

Figure 2. Scatter plot
E2 #=E

call:
Tm(formula = y ~ x)

Residuals:
Min 1Q Median 3Q Max
-8.8772 -1.5144 -0.0079 1.6285 8.9685

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) 33.88660 1.83235 18.49 <2e-16 ***
x 0.51409  0.02705 19.01 <2e-16 #**

Signif. codes: 0 ‘***’ (0.001 ‘**’ 0.01 ‘*’ 0.05 “.” 0.1 “ 1

Residual standard error: 2.437 on 1076 degrees of freedom
Multiple R-squared: 0.2513, Adjusted R-squared: 0.2506
F-statistic: 361.2 on 1 and 1076 DF, p-value: < 2.2e-16

Figure 3. Running results
3. BITER

ME 2 FaTBlE W, LTS &y 53065 F x BA BRI AP R,  RIR] b o] V948
BORIMGEAINR R A KA summary () Dla 45 ROLKE 3), BT RN
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¥ =33.887+0.514x (¥fz: Hi+))

XRPACEGEAEN | 3~F, LTS @i N 0.514 Jit. BRI A & MR G (F AR50 i p (E
H22x107°, FEIESCREERE, B L FEE SRS mA BN R.

FAN, N TERAE LTSS BA R ACE S S S 7 X il RS AR [
RERIRIN) B AT, KK H,: 8 >1LH,: 8 <1, H RV T:

> X=chind(1,x);

> beta=solve(t(X)%*%X)%*%t(X)%*%y;betal=beta[2]

> RSS=t(y)%*%y-t(beta)%*%t(X)%*%y #4% 2T )7 Al

> sigma=sqrt(RSS/(n-2))

> Sxx=sum(x”2)-sum(x)"2/n

> T=(betal-1)*sqrt(Sxx)/sigma #f 3411 & HIE

> p.value=pt(T,n-2) #&KH) p 14

Z IR p (A 1.3x10°%, #THEL H,, RIWCH B <1, M Galton [ & 75 SESE.

S5 JE B WA F B D7 BT T, AT A R R AR

> predict(fit.Im,data.frame(x=71.2),interval="prediction"level=0.95)

> predict(fit.Im,data.frame(x=71.2),interval="confidence",level=0.95)

13t 2 SR B o 70,2 BT, AT SR — A ) L1 & @B A 70.49 ] K 95% (1 TR X 7] - (65.70,
75.28), AT )L T T & Sl 70.49 BEN) K 95% [ B A5 X JE] . (70.25, 70.73).

3. &hig

NIV RSB LA 2], f R PRSI AT, TR LT A 3 AR SEEL R R I S it i 5
RHFF AR R BT M A XS, ERECHM R ERRIR WA AR, IRz A HE
SR E R, ORI 0E. NAHECES R — TS AR R BRI R, EBCHES T, N
PASE IR 2 ARt R 4k e U M BB SEERRE SO F b BRI, ROIFCAAEG A A BCHETS, KEigm
Wy BN S SRR =F RO — &, AR TR B RRM SR 4 S, R B R = 2 A TR
6052 RE S AN Bl 20 SR RE 0, TR E 22 CAEHT, 4R TR, R eR .

EHEUHE

JEFA TR 2021 SEHF 7R A H0E BRI H (G-JG-PTKC202113, G-JG-PTZG202110); dbmifb T
K 2022 AP e AR 2 B H
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