CSC 412 Machine Learning and Knowledge Discovery
Exercise |

1. Linear Regression

After we trained a regression model, we got a parameter vector:

D
Il
|
=
ot

Now we have a test sample:
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(a) What is the sample’s feature vector x?
(b) What is §?
(c)
(d)

c) What is the MSE of this test set?

d) What is the 8("<t 5t¢P) if e regard @ as the current step, and this sample is the single instance picked

by Stochastic Gradient Descent? Let the learning rate be 0.1 ( Hint: V= XT(X60 —y) )

(e) List all the new features, if we transform the data to fit a Fourth-Degree Polynomial Regression.

Answer:
(a)
1
=13
2
(b)
1
G=0Tx=|_1 _15 +3}. 3| =(-1)-1+(-15)-343-2=-1-454+6=05
2
(c) 1
1 4 4
_ = A1) o (1)\2 1\2
MSE_lz;(y y )2 =(05-1)2=025
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(d)
ginextster) . g _ ). VyJ(0)
—9-—n. (XT(Xe—y))
[ 1] ] ~1
=|-15|-01-{|3 -([1 3 2}~ -15]| — [1])}
| +3 2 +3
[ 1] 1
=|-15|-01-{]|3 ([0.5} - M)}
| +3 ] 2]
[ 1] 05
=|-15|-01-]-15
| +3 ] ~1
1] [-005
=|-15|-]-015
| +3 —0.1
[ 0.95
=|-135
| +3.1
(e)
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2. Logistic Regression Cost Function

Let the Logistic Regression cost function be

m

> [y(i) log (p) + (1 — y™)log (1 — p)) ]

i=1

Then what is the cost of this test result (table below)?

P Y
0.2 0
0.4 1
0.6 0
0.8 1

Answer:

J = —% - [0-10g(0.2) + (1 = 0) - log(1 — 0.2)
+1-log(0.4) + (1 —1) -log(1 —0.4)
+0-1og(0.6) + (1 — 0) - log(1 — 0.6)
+1-10g(0.8) 4 (1 — 1) - log(1 — 0.8) |

1
--1 (log 0.8 +log 0.4 + log 0.4 + log 0.8)

1 1
=5 log 0.8 — 3 log 0.4
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