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STATISTICS 4M03/6M03

Assignment #3 – Due 2003-12-09 13:00


1.
Consider the bivariate distribution
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[10]

(a) Give a perspective plot and a contour plot of this distribution.

[5]

(b) Find the mean vector and the covariance matrix.

[7]

(c) Find and graph the marginal and conditional distributions.

[8]

(d) Find the regression of X1 on X2 and the regression of X2 on X1. Add these lines to the contour plot from (a).


2.
Consider a normal distribution with the same mean vector and covariance matrix as the distribution in Question 1.

[5]

(a) Add its 95% concentration ellipse to the contour plot from Question 1(a).

[5]

(b) Find the marginal and conditional distributions.

[5]

(c) Find the regression of X1 on X2 and the regression of X2 on X1. Add these lines to the contour plot from Question 1(a).


3.
Crude-oil samples from three zones of sandstone (Wilhelm, Sub-Mulinia and Upper Mulinia) were analyzed for three trace elements (vanadium, iron and beryllium, measured in percent ash) and two hydrocarbons (saturated and aromatic, measured in percent area). The data are available as an Excel file at 

http://www.math.mcmaster.ca/peter/s4m03/s4m03_0203/exercises/crude.xls
[5]

(a) Give a scatter plot matrix for the five variables, using a different plotting symbol for each zone.

[10]

(b) Do a MANOVA to compare the means of the five variables between the three zones. Show the B, W and B+W matrices. Compute Wilks’ lambda and find its P-value, both exactly and by the Chi-squared approximation. State your conclusions.

[10]

(c) Assess multivariate and marginal normality for the Upper Mulinia data.

[10]

(d) Display the saturated and aromatic hydrocarbons, Upper Mulinia data only, on a scatter plot. Draw a 99% concentration ellipse, the linear regression of saturated on aromatic and the linear regression of aromatic on saturated. Compute 99% joint, marginal, Bonferroni and shadow confidence regions for the means and add these to the graph.

[10]
4.
Do 4.9.4 from p. 145 of Srivastava.

 [10]
5.
Do 11.6.3 from p. 423 of Srivastava.

[10]
6.
Do a principal components analysis of the jet thrust data below. Give a scree plot and plots of the loadings and say what you have learned from the analysis.

   thrust primary second  flow press extemp amtemp

1    4540    2140  20640 30250   205   1732     99

2    4315    2016  20280 30010   195   1697    100

3    4095    1905  19860 29780   184   1662     97

4    3650    1675  18980 29330   164   1598     97

5    3200    1474  18100 28960   144   1541     97

6    4833    2239  20740 30083   216   1709     87

7    4617    2120  20305 29831   206   1669     87

8    4340    1990  19961 29604   196   1640     87

9    3820    1702  18916 29088   171   1572     85

10   3368    1487  18012 28675   149   1522     85

11   4445    2107  20520 30120   195   1740    101

12   4188    1973  20130 29920   190   1711    100

13   3981    1864  19780 29720   180   1682    100

14   3622    1674  19020 29370   161   1630    100

15   3125    1440  18030 28940   139   1572    101

16   4560    2165  20680 30160   208   1704     98

17   4340    2048  20340 29960   199   1679     96

18   4115    1916  19860 29710   187   1642     94

19   3630    1658  18950 29250   164   1576     94

20   3210    1489  18700 28890   145   1528     94

21   4330    2062  20500 30190   193   1748    101

22   4119    1929  20050 29960   183   1713    100

23   3891    1815  19680 29770   173   1684    100

24   3467    1595  18890 29360   153   1624     99

25   3045    1400  17870 28960   134   1569    100

26   4411    2047  20540 30160   193   1746     99

27   4203    1935  20160 29940   184   1714     99

28   3968    1807  19750 29760   173   1679     99

29   3531    1591  18890 29350   153   1621     99

30   3074    1388  17870 28910   133   1561     99

31   4350    2071  20460 30180   198   1729    102

32   4128    1944  20010 29940   186   1692    101

33   3940    1831  19640 29750   178   1667    101

34   3480    1612  18710 29360   156   1609    101

35   3064    1410  17780 28900   136   1552    101

36   4402    2066  20520 30170   197   1758    100

37   4180    1954  20150 29950   188   1729     99

38   3973    1835  19750 29740   178   1690     99

39   3530    1616  18850 29320   156   1616     99

40   3080    1407  17910 28910   137   1569    100
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