Take Home Quiz 1: Regression

Worth 1% of final mark.
Assigned: Sept. 13, 2006
Due: Sept. 20, 2006 at start of class
Greg Grudic
CSCl15622
Please briefly answer the following questions.

1. Assume that data is generate from the following function

y=rx+p

wheref (x) € R is a real valued function defined enc R¢, andp is a random variable with mean
zero (i.e. E[p] = 0) and finite variancd [p] = c. If ¢ = 25 andx = (6,9999, 8.001), how many
different values of; can this equation generate? Similarly; ¥ 0 andx = (33, 1,8.001), how many
different values of; can be generated by this equation?

2. Assume my model is linear as defined by:

d
g=Ffx)=Fo+> Bizj=Po+ (317 ---,Bd) x”

J=1

When can the following learning algorithm for finding the coefficiegnfdOT produce a model?

3= (XTXY1 XTy

3. If my model isy = 2x; + 3xz2 — 5, what isjy when a test point is given witfx;, x2) = (1,1)?



4. Is Ridge regression or Lasso regression better for feature selection?

5. Assume | have used kernel ridge regression and obtained the following model:
g =99+ 8K (2,z) + 0.97K (15,2) + 0.97K (0.11, z)

where

2
K (z,x) = exp [—”Z_XH]

33.3

Can you determine the dimension of the input space (i.e. whPi£an you identify at least some
of the inputs (i.ex’s) in the training data? If so, how many and what are they?

6. Assume a set of training daf&1,v1), ..., (xn,yn), Xi € R, y; € R, d = 1000000 and N = 10.
Your boss asks you to build a model from this data that has the following form:

d
§=ao+ )y arxk
k=1

What are two ridge regression learning algorithms you could use to estimate the model coefficients
ao, ---, aq. Which algorithm would be computationally more efficient?



7. Assume a set of training data, y1), ..., (xn,yn), Xi € R4, y; € R, d = 2 andN = 25. Write a
Pseudo-code algorithm for calculating a kernel mak€ix

K (x1,x1) ... K(x1,xpn)

K (xny,x1) -+ K(xn,xN)

Assume that a subroutine for evaluating a kernel for veciots € R? exists and is called using
v = ker(a, b) (i.e. wherev is the kernel output given inputs b € R9).



8. Assume you have implemented a linear ridge regression learning algorithm that is called as follows:

{3 = LinearRidgeAlgf, X, Y)
whereY is a column vector of training data outputs ...., yn, A is the ridge parameta@, is a vector
containing the linear model coefficients, afdis a matrix of training data inputs (each row is one
training example) as follows

X1

X =

XN
What will 3 represent if, instead of passifgto the algorithm, | pass a kernel mati as calculated
in the previous question? i.e.

3 = LinearRidgeAlgj, K,Y)



