Stat 191 HW 3 Solutions
Jun Li

1. (12 points, each 2 points.)

The source code is in the end of this problem. You can use completely different source code, and
they are all right if only it gives you the right results. For (a-b), you can use either standardized
or non-standardized error. For (c-f), you are expected to use the standardized error. If you use

non-standardized error, you can get up to 10 of the credits.

(a) Here is the plot of standardized error:
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It suggests that the residual is not identically normal distribution. The variance of the error

seems to be increasing with X.

(b) Here is the plot of the abstract value of standardized error:
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This plot suggests that the variance of the error is increasing with X.

(c) The estimated standard deviation function is: Z =-0.397+0.090X . The weight should be
the reciprocal of the square of the estimated standard deviation. It is: 0.911, 1.330, 0.396, 3.906,
1.330, 0.772, 3.906, 1.657, 0.575, 2.122, 0.663, 2.813. Any vector proportional to this one is right.

Case 4 and 7 receive the largest weight. Case 3 receives the smallest weight.

(d) WLS B,=17.27, B, =342. OLS: f,=19.47, B, =3.27. WLS has bigger slope and

smaller intercept than OLS.

(e) The standard errors of WLS: 4.802 for £, 0.377 for 5, . The standard errors of OLS: 5.516

for B, 0.365 for B, . For WLS, the standard error for £ is smaller and that for f, is a little larger.

(f) After one more iteration, the coefficients are £, =20.36, £, =3.21. There is substantial

change. So we should keep on iteration until (possible) convergence.

study <- read.table('ComputerAssistedLearning.txt', header = T)

study.Im <- Im(Y ~ X, data = study)
cat("'The coefficients are:", coef(study.Im), "\n")
print(summary(study.Im))



study.sres <- rstandard(study.Im)
Jpreg('residual . jpg', height = 600, width = 600)
plot(study.sres ~ study$Xx)

dev.off()

study.absres <- abs(study.sres)
Jpeg('standard_residual . jpg", height = 600, width = 600)
plot(study.absres ~ study$X)

dev.off()

absres.Im <- Im(study.absres ~ study$x)

cat("'The coefficients are:", coef(absres.fit), "\n"")
w <- 1 / (Fitted(absres.Im) ~ 2)

cat(""The weights are:", w, "\n")

study.wls <- Im(Y ~ X, data = study, weights = w)
cat("'The coefficients are:', coef(study.wls), '\n')

print(summary(study.wls))

study.wls.absres <- abs(rstandard(study.wls))
wls.absres.Im <- Im(study.wls.absres ~ study$X)
study.wls_.wls <- Im(Y ~ X, data = study, weights = 1 / (fitted(wls.absres.Im)

™ 2))

cat(""The coefficients are:", coef(study.wls.wls), '"\n'")

2. (3 + 3 + 4 = 10 points) This problem is flexible, and many students have done a very good
work. Following is a sample of right solutions. Thanks to Victor Hu. In the second part, you can
use any reasonable criterion to do the comparison. In the third part, you should use WLS for
the test as Professor Nancy Zhang required. You can use any reasonable method to calculate

the weights. If you do not use WLS, you can get up to 3 points for the third part.






3. (10 points)

A sample of source code is as follows:

set.seed(100)

Z1 <- rnorm(200)
Z2 <- rnorm(200)
Z3 <- rnorm(200)

X1l <- 71
X2 <- X1 + 0.001 * Z2
X3 <- 10 * Z3

X <- chind(X1, X2, X3)

cov.pc <- eigen(cov(X))
cor.pc <- eigen(cor(X))

print(""First principal components of covariate matrix is:")
print(cov.pc$vectors[, 1])
print(""First principal components of correltion matrix is:"
print(cor.pc$vectors[, 1])

And the output is:

[1] "First principal components of covariate matrix is:"
[1] 0.0005986877 0.0006088483 0.9999996354

[1] "First principal components of correltion matrix is:"
[1] 0.70707263 0.70707320 0.00978677

So we can see that the leading principal component of the covariance matrix is almost the same
as X3, while the leading principal component of the correlation matrix is almost the same as X1

+ X2.



4. (12 points. Each one 3 points) In part (a), The maximum number of terms (coefficients,
including the intercept) should be equal to the number of observations in the data, i.e. 21. Part
(b-d) of this problem has much flexibility. In part (b), it is not easy to include exactly 21 terms,
so you should include as many as you can. If you contain no less than 19 terms, you should be
considered right. You can choose to include different terms. However, all main effect terms
should be included, and if you include term A:B:C, then A:B, B:C, A:C should also be included.
In part (c), you can propose different criteria of multicollinearity based on the correlation

or/and the VIF. Following is a sample of right solution. Thanks to Allie Dunworth.



5. (12 points, each one 2 points) This question is quite open. Many students have done a good
work. Following is a sample of right answer. Thanks to Allie Dunworth. He chose to use part of

the data for (a-f). You can also use all the data for (a-e), and part of data for part (f).



