
Homework review
CSE 5243 SP20



Homework #1

Solution:

Assume the->A, dog->B, is->C, chasing->D, a->E, cat->F

P(the, dog, is, chasing, a, cat) =P(A,B,C,D,E,F)

=
P(A,B,C,D,E,F)
P(A,B,C,D,E)

P(A,B,C,D,E)
P(A,B,C,D)

P(A,B,C,D)
P(A,B,C)

P(A,B,C)
P(A,B)

P(A,B)
P(A)

P A

=P(F|A,B,C,D,E) P(E|A,B,C,D) P(D|A,B,C) P(C|A,B) P(A|B) P(A)



Solution: 

(a) sort: [66, 66, 67, 67, 68, 68, 69, 70, 70, 71, 72, 72, 74, 74, 74, 75, 75, 76, 76, 79]

mean = 71.45 median =71.5 mode =74

(b) µ = 71.45 

ơ= 
1

𝑁−1
σ𝑖=1
𝑁 (𝑥 − 𝑢)2 =3.8179 (Here we use unbiased sample variance to estimate population 

variance) 





(a)



(b)  Normalization : 𝑋 →
𝑋

| 𝑋 |





(a) Define:

𝑓𝑙𝑢: someone has flu ෪𝑓𝑙𝑢: someone does not have flu

+: result is positive -:negative

𝑃 𝑓𝑙𝑢 =
3

1000
= 0.003 𝑃( ෪𝑓𝑙𝑢) = 0.997

𝑃 +|𝑓𝑙𝑢 = 0.97 𝑃(+| ෪𝑓𝑙𝑢) = 0.03 

𝑃 −|𝑓𝑙𝑢 = 0.99 𝑃(−| ෪𝑓𝑙𝑢) = 0.01

𝑃 𝑓𝑙𝑢| + =
𝑃 +|𝑓𝑙𝑢 𝑃(𝑓𝑙𝑢)

𝑃(+)
= 

𝑃 +|𝑓𝑙𝑢 𝑃(𝑓𝑙𝑢)

𝑃 +|𝑓𝑙𝑢 𝑃 𝑓𝑙𝑢 +𝑃 +| ෪𝑓𝑙𝑢 𝑃( ෪𝑓𝑙𝑢)

= 
0.97∗0.003

0.97∗0.003+0.01∗0.997
=0.2259



(b) 𝑃 𝑓𝑙𝑢| + + =
𝑃 ++|𝑓𝑙𝑢 𝑃(𝑓𝑙𝑢)

𝑃(++)
= 

𝑃 ++|𝑓𝑙𝑢 𝑃(𝑓𝑙𝑢)

𝑃 ++|𝑓𝑙𝑢 𝑃 𝑓𝑙𝑢 +𝑃 ++| ෪𝑓𝑙𝑢 𝑃( ෪𝑓𝑙𝑢)

= 
𝑃 +|𝑓𝑙𝑢 2𝑃(𝑓𝑙𝑢)

𝑃 +|𝑓𝑙𝑢 2𝑃 𝑓𝑙𝑢 +𝑃 +| ෪𝑓𝑙𝑢
2
𝑃( ෪𝑓𝑙𝑢)

= 
0.972∗0.003

0.972∗0.003+0.012∗0.997
= 0.9659

Why 𝑃 + +|𝑓𝑙𝑢 = 𝑃 +|𝑓𝑙𝑢 2?  

(Due to + and + are independent)



(C) 𝑃 𝑓𝑙𝑢| ± =
𝑃 + −|𝑓𝑙𝑢 𝑃(𝑓𝑙𝑢)

𝑃(+ −)
= 

𝑃 + −|𝑓𝑙𝑢 𝑃(𝑓𝑙𝑢)

𝑃 + −|𝑓𝑙𝑢 𝑃 𝑓𝑙𝑢 +𝑃 + −| ෪𝑓𝑙𝑢 𝑃( ෪𝑓𝑙𝑢)

= 
𝑃 +|𝑓𝑙𝑢 𝑃 −|𝑓𝑙𝑢 𝑃(𝑓𝑙𝑢)

𝑃 +|𝑓𝑙𝑢 𝑃 −|𝑓𝑙𝑢 𝑃 𝑓𝑙𝑢 +𝑃 +| ෪𝑓𝑙𝑢 𝑃 −| ෪𝑓𝑙𝑢 𝑃( ෪𝑓𝑙𝑢)

= 
0.97∗0.03∗0.003

0.97∗0.03∗0.003+0.001∗0.99∗0.997
= 0.0088



Homework #2[1]

Solution: 

(a) mean = 842.86 

std =
1

𝑁
σ𝑖=1
𝑁 (𝑥 − 𝑢)2= 924.05

[1]The solution of Homework 2 is adapted from Vishal Sunder and Xiao Liu’s submissions. 







(a)













(d) For the first split, lets compare the age and car attribute.

For age, 

The gainratio is equal to (c). So both ways should work.

Assume we use {{SUV,sports},vintage}as the first split.   



(d) For the second split, the node {vintage} only contain one class {H}. No need to split.

Lets split the node{SUV, sports}


