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Formula; y ~ 1/(a + b * x2)
Parameters:
Estimate Std. Error tvalue Pr(>|t])
a 10. 006068 0.147172 67.99 <2e—16 * *x %
b 0.253523 0.007635 33.20 <{2e—16 * x %
Residual standard error: 0. 002061 on 98 degrees of freedom
Number of iterations to convergence: 9 Achieved convergence tolerance: 6. 826e—06
Q
(=]
3
o
i
]
1t o
8
23
B
8
(=)
o
L=
L=
10 n
2 n
0.001 0.0015 0.002 0.0025 0.003 0. 0035 0. 004 0. 0045 0. 005
n 62.49 50. 89 43.96 39.22 35.71 32.98 30. 77 28.93 27.38
n 63 51 44 40 36 33 31 29 28
2.4 F
F , , (D
2.1~2.3 ,F ( 4).
11 5 n m
, n.,m s 3 on ,
m s 0; =n ,
m , t n=20 ,



33

FigERRE

PigiERRE

0.032 , n_>=25

FHERHRE
000 002 004 006 008 010 0.12
'l

11 Cm,n)
’ n
Yoo = au + b (10)
0 L
Ty s Y n ’ Ain b
n (25,30,35,---,60)
a | o o o |
o o o o
2 ] 2 g g 2] g s
= = o = o Z o
3 £ 2] £ 2] £ s
o _ H. o _ H_ (=} i EI, o i
o o o (=3
S - S S S
o T T T T T T o T T T T T T o T T T T T T o T T T T T T
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500

EHEm=1:500,0=100 EHEm=1:500,0=100 B Em=1:500,n=100 B Em=1:500,n=100
o o o I o™ 1
- - = -1 —,ggé = 1 —%j@g
o o o 1] o 7]
: B w o] B B
S g S E =N g =
2 73 Lo % 3
o E.l. o H_ o E}. o |
e 8 8 g
o T T T T T T o T T T T T T o T T T T T T o T T T T T T

0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500
BHEm=1:500,n=100 B HEm=1:500,n=100 BEHEm=1:500,n=100 BEHEm=1:500,n=100
12 m
3 Cm,n)
n 25 30 35 40 45 50 55 60

Ao 0.024 486 0.016 125 0.010 081 0.006 308 0.004 067 0.002 735 0.001 923 0.001 409

bew 7.364 574 6.625 053 6.190 359 5.989 026 5.914 660 5.902 815 5.919 871 9.949 060

, , 2.1,2.2,2.3 )
12 3 R 4 S.



(1] e N F [l .1992,18(2) :93—95.
[2] Lt N(0,1) (1] ,1993,19(3):201—202.
[3] s e Wt F [Jl. ,2004,12(3):30—33.
[4] Villa,Cristiano. Objective prior for the number of degrees of freedom of at distribution [ J]. Bayesian analysis,
2014, 9(1):197—220.
[5] Liang ] J, Bentlerc P M. A tdistribution plot to detect non-multinormality[ ]]. Computational Statistics &. Data
Analysis,1999,30(1) :31—44,
[6] Li B B, Elaine B, Martin. An approximation to the F distribution using the chi-square distribution[J]. 2002,
40(1) :21—26.
[7] Luisa C. A normal approximation for the chi-square distribution[ J]. Computational Statistics &. Data Analysis,
2005,48(4) :803—808.
[8] Hu X M. Asymptotical distributions, parameters and coverage probabilities of tolerance limits[ J]. Computational
Statistics & Data Analysis,2007,51(9) :4753—4760.
1—
n=1.10; n=1:10; x=seq(—3,3,length=100)
x=seq(—3,3,length=100) plot(x, pnorm(x) , type="1",ylab=" F(x)',
plot(x, pnorm(x),type='1",ylab=" F(x)', xlab="x",cex. lab=0. 75, cex. axis=0. 8)
xlab="x", xlim=c(—3,3. 5) ,cex. lab=0. 75, cex. axis=0. 8) for(i in n)
for(iin n) lines(x,pt(x,D),lty=i+1) { xn=sqrt(2% 1) * x+i; lines(x, pchisq(xn,1),lty=2)}
text(0. 75,0.9,'N(0,1) —— —",cex=0. 75); text(0. 6,0. 5, N(0,1)",cex=0. 75)
text(c(3. 4,3.4),¢(0. 88,0.98) ,c('t(1)',"t(10)") , cex=0. 75) text(—1,0.6,'X(1)——>>X(10)",cex=0.75)

9
n=1;50; x=seq(—3.5,3.5,by=0.00) # n 1 50,A=3.5, dx=0.01
delta. fun="function(n, x) mean((pt(x, n) —pnorm(x)) 2)

delta=sapply(n, delta. fun, x); dat=data. frame(x=n, y=delta) # dat

Im. out=nls(y~1/(at+b* x2),data=dat, start=list(a=1,b=1)); summary(lm. out)

plot(dat, type="l", ylab="' ", xlab="' n')

lines(dat[ ,17,predict(Im. out, data=dat[,1]), lty=2,col= "red")

legend('topright’, lty=c(1,2),col=c('black’, red") ,legend=c(’ . D))

Formula; y ~ 1/(a + b % x2)

Parameters;

a

Estimate Std. Error t value Pr(>|t|)
15,1337 0.3149 48.05 <2e—16 * % %

b 88.0737 0.2966 296.95 <Ze—16 * % %

Residual standard error: 8.121e—06 on 48 degrees of {reedom

Number of iterations to convergence: 11 , Achieved convergence tolerance: 8. 035e—07

3— K-L

KL=f{unction(n) 1/n+1/(8* n°3* (n+2))+1/(3*n* (n—2)) —1/(36 % (n—2))

plot(1:100,KL(1:100) ,type="1",main="", xlab=" n',ylab="K—L

/

)

dfun=function(n) { x=seq(0,2% sqrt(2% n),by=0.001); mean(abs(pchisq(x, n) —pnorm((x—n)/sqrt(2%n)))) }

n=1;100; delta=sapply(n, dfun); dat=data. frame(x=n, y=delta)

plot(dat, type="1", main="", xlab=" n', ylab="' D)
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4— (myn)

delta. fun="{unction(m,n)

{ mx=n/(n—2); sd=sqrt(2%*n*n*(n+tm—2)/(m*(n—2)2% (n—4))); x=seq(0, 2% sd, length=1000) ;
mean(abs(pf(x,m,n) —pnorm(x,mx,sd)))

}

plot(0, 0, type= "n', xlim=c(0,500), ylim=c(0,0.13), xlab="' m', ylab="' "

for(n in seq(10,100,by=5)) { m=1.:500; delta=sapply(m,delta. fun, n); dat=data. frame(x=m,y=delta); lines(dat) ;}

text(40,0.10,'n=10"); text(40,0.061,'n=15"); text(40,0.045,'n=20"); text(20,0.01,' n=100")

5— m

op=par(mfrow=c(2,4)) ; ns=seq(25,60,by=5); betas=matrix(0,nrow=2,ncol=8) ; rownames(betas) =c('a’,'b") #

for(i in 1:length(ns))

{ plot(0,0,type="n", xlim=c(0,500), ylim=c(0,0. 13) ,xlab=paste(’ m=1.500,n=", n, sep=""), ylab=" "
m=1:500; delta=sapply(m, delta. fun, ns[i]); dat=data. frame(x=m, y=delta); lines(dat)
Im. out=nls(y~a+1/(b* x) ,data=dat, start=list(a=0.02,b=1)); #
betas|_,i|= summary(Im. out) $ coef[ ,1]
lines(dat[ ,1], predict(Im. out, data=dat[ ,1]), lty=2); legend('topright’, c(’ . N lty=c(1,2))
}
par(op)

of sampling distribution.

Estimation and Teaching Thinking of the Minimum Degree of Freedom in

the Asymptotic Norma Approximation of Sampling Distribution

LYU Shu-long, LIU Wen-li
(College of Mathematics and Computer Science, Fuzhou University, Fuzhou 350116,China)

Abstract: The absolute deviations between sampling distribution with different degrees of freedom and asymptotic

normal distribution were calculated based on equidistant sampling and random sampling. We established a nonlinear

regression between the sum of the square of absolute deviation or the average of absolute deviation and degree of freedom

minimum degree of freedom by using normal distribution approximation under certain condition or specified deviation

requirements,

Key words: stochastic simulation; sampling distribution; degree of freedom; nonlinear regression

Combining with the effective graphical trend analysis, we gave out the estimation of the



