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Cmd> d1234 <- distcomp(setosa)#4 variable dist

Cmd> p <- ncols(setosa)

Cmd> sqrtchisq4 <- sqrt(invchi((run(n)-.5)/n,p))

Cmd> plot(sqrtchisq4, sqrt(sort(d1234)),symbols:" \1", \
 xmin:0, ymin:0, ylab:"Sqrt D1234", \
 xlab:"Sqrt Chi square 4 Probability points", \
 title:"Setosa petals & sepals sqrt Q-Q plot, p = 4")

Cmd> r_obs <- cor(sqrtchisq4,sqrt(sort(d1234)))[1,2]; r_obs
(1,1)     0.99086 Observed value of correlation statistic

Cmd> M <- 10000;R <- rep(0,M)  # vector to hold simulated stats

Cmd> for(i,1,M){ # compute M correlations
  @y <- matrix(rnorm(n*p),n) # rows are N_4(0,I_4)
  R[i] <- cor(sqrt(sort(distcomp(@y))), sqrtchisq4)[1,2];;
}

Cmd> min(R)# minimum value observed in 10000 trials
(1)     0.94608 Used to set xmin on histogram
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Cmd> hist(R,run(.94,1,.001),xlab:"Correlation", show:F,\
title:"Histogram of 10,000 Correlation Statistics")

Cmd> addlines(rep(r_obs,2),vector(0,25),linetype:2)

����	��
r_obs�����������������������������������("���������������

��������	����������
R
���������	

��������������	��%������
Cmd> sum(R <= r_obs)/M # estimated P-value
(1,1)        0.5102� ��� . ... � ��� � ��� 1 111 * *** 	 			 . ... 1 111 * *** / /// , ,,, 4 444

show:F
��

hist()
����	���������%����

%�������
addlines()

��
�������������%����
��������
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$�������
z <- atanh(r)

��������
�������

�*	+��%
r <- tanh(z)

��������	�*��"���+�*������+�	����
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� ��� . ... � ��� � ��� 1 111 * *** 	 			 . ...
���������������8*�+��

invchi(1-alpha,p)
�	

invchi(alpha,p,upper:T)�������������'8�����
hotellval()

Cmd> irisdata <- read("","t11_05",quiet:T)
Read from file "TP1:Stat5401:Stat5401F05:Data:JWData5.txt"

Cmd> setosa <- irisdata[irisdata[,1] == 1,-1]

Cmd> stats <- tabs(setosa, mean:T,covar:T)

Cmd> ybar <- stats$mean; s <- stats$covar

Cmd> ybar # sample mean vector
(1)        5.006        3.428        1.462        0.246

Cmd> mu_0 <- vector(4.5,3,2,1) # hypothesized µ

Cmd> n <- nrows(setosa); vhat <- s/n

Cmd> tsq <- (ybar - mu_0)' %*% solve(vhat) %*% (ybar - mu_0)

Cmd> tsq # T^2 computed by white box method
(1,1)       28.102

Cmd> hotellval(setosa - mu_0')#  T^2 by black box method
(1,1)       28.102

Cmd> cumchi(tsq,ncols(setosa),upper:T) # P-value
(1,1)   1.1891e-05 Strong evidence against H0: µ = µ0

Cmd> tval(setosa - mu_0') # univariate t-statistics
(1)      -3.8917      -1.3431      -1.5472      -3.6232� ��� . ... � ��� � ��� 1 111 * *** 	 			 . ...

• solve(A)
��������� �����

• solve(A,b)
�	

A %\% b
��������� ��� ��5 555
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Cmd> Y <- hconcat(setosa[,1] - setosa [,2],\
setosa [,3] - setosa [,4])

Cmd> t_sq <- hotellval(Y - 0); t_sq
(1,1)      4012.1

Cmd> p <- ncols(Y); fe <- n - 1; vector(p, fe)
(1)           2          49

Cmd> invchi(.01,p,upper:T) # ChiSq_2(.01)
(1)      9.2103 large sample 1% critical value

Cmd> (p*fe/(fe-p+1))*invF(.01,p, fe-p+1, upper:T)
(1)      10.365 small sample 1% critical value

Cmd> f <- ((fe-p+1)/(p*fe))*t_sq; f
(1,1)      1965.1 F form of T^2

Cmd> invF(.01,p, fe-p+1, upper:T) # F_2_48(.01)
(1)      5.0767 small sample 1% crit. val. for F

Cmd> cumF((fe - p + 1)*t_sq/(fe*p),p,fe-p+1,upper:T)
(1,1)  9.0628e-47'8����������	��	�����88*���+������� ��%**��"���+�*���++'8����	�����%
$
8���
*���+���#!#�
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