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MACQUARIE UNIVERSITY STAT8121 Multivariate Analysis ASSIGNMENT 1 Due 23:55 21/08/2020 The pdf document is to be submitted via iLearn before the due date with your name and student number on the Örst page. Question 1 Suppose that X1 s N(1; 2); X2 s N(4; 3) and Cov(X1; X2) = 1. Let X =  X1 X2  ; A =  1 1 2 1  ; Y =  Y1 Y2  and Y = AX: In a matrix form Önd (a) the mean of Y: (b) the variance-covariance matrix of Y: Show your working. Question 2 A researcher in the educational Öeld has collected the following test scores from a group of six students (n = 6). Student Language Aptitude x1 Analogical Reasoning x2 Geometric Reasoning x3 1 2 3 15 2 6 8 9 3 5 2 7 4 9 4 3 5 11 10 2 6 1 4 12 Let X = [x1 ; x2; x3]; x = [x1; x2; x3] T and 1 = [1; 1; 1; 1; 1; 1]T be the data matrix, sample mean column vector and all-ones column vector, respectively. (a) Find x: (b) Calculate 1x T : Show your working. (c) Calculate X 1x T . Show your working. (d) Calculate the SSCP (sum of squares and cross-products) matrix. Show your working. (e) Find S, the sample covariance matrix. (f) Is S a positive deÖnite matrix? Provide your reasoning. (g) Hence using S, Önd R, the sample correlation matrix. Question 3 Use the following R-code and obtain matrix C: rm(list=ls()) A <- matrix(rpois(64,5), 8, 8) A C= A %*% t(A) C (a) Provide a detailed description of matrix A including the dimension and commenting on how its elements were obtained. Hint: Use R-help: ?rpois( ) . (b) Obtain all eigen values and eigenvectors of matrix C. Provide the R-code and output. (c) Is C a positive deÖnite matrix? Explain your answer. (d) Let the matrix of the eigenvectors be U. Verify U TU = I using R. (e) Verify the SVD (singular value decomposition) for C using R.
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Related Questions


	
 

Suppose that you are interested in determining the effectiveness of an intensive supervision probation ISP program

	
 

Letxbe a random variable that represents the level of glucose in the blood milligrams per deciliter of blood after a 12 hour fast

	
 

Respond to the following discussion prompt in a minimum of 300 words    Many business activities generate data that can be thought of as random

	
 

Outline the four steps in the data collection process

	
 

You are asked to design a study measuring how nutritional status is related to serum lead levels in children

	
 

Why does a researcher not test two variables in the same assay

	
 

Bonus R code question Develop your own custom function that will take the posterior distribution of a coefficient from the output object from an MCMClogit analysis and automatically create a histogram of the posterior distributions of the coefficient in terms of regular odds instead of logodds

	
 

Search the internet and Statistics Canada for some potential variables    that you will use in investigation

	
 

Orders for a computer are summarized by the optional features that are requested as follows 50 of the purchases chose the base model with no extra features 30 had one optional feature and 20 had two

	
 

1Why do patients with severe memory problems repeat memory mistakes and how is this compensated    2What are the issues in setting up a training programme if you would like the patient to accept such a programme How would you design the training to be generalised to advantage the patientrsquos everyday life    3What are some of the methods that reveal hemispheric specialisation
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