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Central Limit Theorem
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Classification error

[84, 15] [84, 15]
age<=55.5 oldpeak<=3.55
False True False True
Classification error: Classification error: 13/99
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Entropy
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Entropy

[84, 15] [84, 15]

age<=55.5 oldpeak<=3.55

False True False True

H(Y) =0.6136190195993708

=> Age feature
H(Y|age<=55.5) = 0.5522480910534322 produces more

information gain!
H(Y|oldpeak<=3.55) = 0.5568804630596093



Logistic regression

i)

Say I train a binary logistic regression model (i.c. outcomes € {0, 1}) and end up with w = [y, 1] =
[1,4]7. What is the decision boundary? Sketch a graph of this logistic model and label the decision
boundary. How would you classify a new point ey = —0.37 < —(0.25 = predict 0
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SGD

We are performing SGD to train a logistic regression model. We start with @ = [wg, un]! = [0,0]"
and o = 0.01. What are the new weights after analyzing data point (z,y) = (—3,1)7

w W — a(hy(x) — y)x;
1 -1
1+eWx 1+e0

] [8] ~0.01(0.5 — 1) [_13] = [_0'005

w (X)) = 0.5

0.015



Bayesian probability

Bayesian probability. For a specific disease, the incidence in the general population is 5%]0. Say I
have a clinical test for this disease that comes back either positive or negative. Given a positive test
result, there is an 80% chance the person has the disease. What is the accuracy of the test? In other
words, compute the probability of a positive test result, given that the person has the disease. You
may assume this value equals the probability of a negative test result, given the person is healthy:.

D=has disease H=healthy

p(Dlpos)p(pos) 0.8 = p(pos)
p(D) - 1/500

x = p(pos|D) =

p(pos) = p(pos,D) + p(pos, H) = p(pos|D)p(D) + p(pos|H)p(H)

p(pos|H) =1 —p(neg|H) = 1 — p(pos|D)

x 499
_ 08xp(pos) 08* (500 + 5501~ x))

1/500 1/500 ~ 09995




Nailve Bayes
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Nailve Bayes

7=1
No+1 4
° — — — H i :
0 =k ~ 7 =7 g
. 2=[1,D]

O P(fb’ =0) = 00,1160,2.0




Nailve Bayes

p(y = klz) o< p(y = k)

) _ No+l _ 4 _3
90_n+1<_7’81_7
« X =[1,D]

R 2
op(xly =0) =001,1002,0 = P

> 1
op(xly =1) =c*-=—

1

p(z;ly = k).




Nailve Bayes

N 4 1
* p(y =0|x) o —x — =~ 0.0238

N 3 2
* p(y =1|x) O =% = 0.0245

= predicty =1



Disparate impact

Hypothetically, of the applicants for loans at a bank, 27.5% of the Black applicants got a loan
compared to 35% for white applicants. Is there disparate impact in the bank’s decisions? Explain
VOUr reasoning.

fP(C=1]X=0)<08*P(C=1|X=1)
= disparate impact



PCA
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Modern west Eurasians 5
® Armenian ® English * Abkhasian x Libyan_Jew = Croatian |'-l
® |ranian = French » Adygei @ Moroccan_Jew 4 Czech n®
A Turkish A |celandic 4 Balkar -+ Tunisian_Jew + Estonian
-0.10 - ® Albanian + Norwegian * Chechen # Turkish_Jew X Hungarian '.-
: = Bergamo X Orcadian * Georgian # Yemenite_Jew ® Lithuanian [
4 Bulgarian ® Scottish @ Kumyk ¢ Basque + Ukrainian
¢ Cypriot ® BedouinA Lezgin » French_South ® Canary_lslanders
% Greek = BedouinB * North_Ossetian 4 Spanish ® Sardinian
@ [talian_South A Jordanian ® Ashkenazi_Jew + Spanish_North Finnish
+ Maltese * Palestinian = Georgian_Jew ® Druze Mordovian
# Sicilian X Saudi A lranian_Jew ® Lebanese Russian
& Tuscan @ Syrian + lragi_Jew © Belarusian
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Dimension 1




