STA5106:  Dr. Srivastava

Homework 3

Jaime Frade


1.

multilinreg.m

OUTPUT

>> x = [3 3 3 1; 2 1 2 1; 1 3 3 1; 3 2 2 3; 1 3 2 1]

x =

     3     3     3     1

     2     1     2     1

     1     3     3     1

     3     2     2     3

     1     3     2     1

>> y = [52;28;44;48;40]

y =

    22

    14

    20

    25

    17

>> bhat = multilinreg(x,y)

m1 =

   0.999999999999974

   1.999999999999997

   3.000000000000015

   4.000000000000004

bhat =

   0.999999999999997

   1.999999999999995

   3.000000000000004

   4.000000000000003

CODE

%generates upper trangular matrix, then calls backsub function to get least
%squares estimated values, the betas.  Also takes reflection matrix from
%zero vector returned from house program.
function m = multilinreg(x,y)
[m,n] = size(x);
V=zeros(m,1);
for i=1:n,
    V(i:m,1) = house(x(i:m,i));
    x(i:m,i:n) = rowhouse(x(i:m,i:n),V(i:m,1));
    beta = -2*V(i:m,1)'*y(i:m,1)/(V(i:m,1)'*V(i:m,1));
    y(i:m,1) =  y(i:m,1)+ beta*V(i:m,1);
end
m=backsub(x,y);
%can test by using built-in function
m1 = inv((x'*x))*x'*y


3. 

OUTPUT   %to display variables

>> load hw3c_dat.mat

>> whos

  Name        Size              Bytes  Class     Attributes

  X         200x100            160000  double              

  y         200x1                1600  double

(a)

(i) Find the sample covariance matrix C 

OUTPUT

>>covariance = Cov(X)

(ii) Compute the singular value decomposition (SVD) of C to obtain the orthogonal matrix U 

([U,S,V] = svd(X) produces a diagonal matrix S of the same dimension as X, with nonnegative diagonal elements in decreasing order, and unitary matrices U and V so that X = U*S*V').
OUTPUT
>> [U,S,V] = svd(covariance)
 
(iii) Set U1 to be the ﬁrst d columns of U 

OUTPUT

>>U1 =U(:,1:10)

iv) deﬁne X= XU1.

OUTPUT

>> X1 = X*U1
(b) Now solve for the coeﬃcients 
OUTPUT
>> b = multilinreg(X1,y)

b =

  -1.074246475689229

  -1.768803339766948

   0.103995851378360

   0.363285989089155

  -0.386387913937695

   0.496460463446647

  -0.862278562017916

  -1.395317673919767

   0.018537789075906

  -1.006355988254308
(c)  Compute the sum of squares of error
OUTPUT
>> sse = (norm(y-X1*b))^2

sse =

    1.130853648333638e+003


Compute and plot the SSE for values of d ranging from 10 to 100 in the steps of 10.

OUTPUT
>> a1 = [10 20 30 40 50 60 70 80 90 100]

a1 =

    10    20    30    40    50    60    70    80    90   100

>> b1 = zeros(1,10)

b1 =

     0     0     0     0     0     0     0     0     0     0

>> sseplot(X,y, 10,a1,b1)

b1 =

  1.0e+003 *

  Columns 1 through 6

   1.130853648333638   0.764345279714724   0.440732053997771   0.368127671571441   0.301161070585707   0.231333529662689

  Columns 7 through 10

   0.134913323346826   0.066181556125977   0.020619729204690   0.000000000000000
[image: image1.emf]
CODE
function p=sseplot(X,y,d,a1,b1)
for i=1:10
C=cov(X);
[U,V,D]=svd(C);
U1=U(:,1:d);
X1=X*U1;
b=multilinreg(X1,y);
sse=(norm(y-X1*b))^2;
b1(i)=sse;
d=d+10;
end

b1

plot(a1,b1);
