
 
MSBD5002: Data Mining and Knowledge Discovery (MicroMasters) 

Exercise 5 (Suggested Solution) 
Classification 

 
Q1  
(a) 

𝐼𝑛𝑓𝑜ሺ𝑇ሻ ൌ  െ
1
2

𝑙𝑜𝑔
1
2

െ
1
2

𝑙𝑜𝑔
1
2

ൌ 1 

𝐼𝑛𝑓𝑜൫𝑇௬௘௦൯ ൌ  െ1𝑙𝑜𝑔1 െ 0𝑙𝑜𝑔0 ൌ 0 

𝐼𝑛𝑓𝑜ሺ𝑇௡௢ሻ ൌ  െ
1
5

𝑙𝑜𝑔
1
5

െ
4
5

𝑙𝑜𝑔
4
5

ൌ 0.7219 

𝐼𝑛𝑓𝑜ሺ𝐶ℎ𝑖𝑙𝑑, 𝑇ሻ ൌ  
3
8

𝐼𝑛𝑓𝑜൫𝑇௬௘௦൯ ൅
5
8

𝐼𝑛𝑓𝑜ሺ𝑇௡௢ሻ ൌ 0.4512 

𝑆𝑝𝑙𝑖𝑡𝐼𝑛𝑓𝑜ሺ𝐶ℎ𝑖𝑙𝑑ሻ ൌ  െ
3
8

𝑙𝑜𝑔
3
8

െ
5
8

𝑙𝑜𝑔
5
8

ൌ 0.9544 

𝐺𝑎𝑖𝑛ሺ𝐶ℎ𝑖𝑙𝑑, 𝑇ሻ ൌ  
𝐼𝑛𝑓𝑜ሺ𝑇ሻ െ 𝐼𝑛𝑓𝑜ሺ𝐶ℎ𝑖𝑙𝑑, 𝑇ሻ

𝑆𝑝𝑙𝑖𝑡𝐼𝑛𝑓𝑜ሺ𝐶ℎ𝑖𝑙𝑑ሻ
ൌ

1 െ 0.4512
0.9544

ൌ 0.5750 

 
(b) 

𝐼𝑛𝑓𝑜ሺ𝑇ሻ ൌ 1 െ ൬
1
2

൰
ଶ

െ ൬
1
2

൰
ଶ

ൌ  0.5 

𝐼𝑛𝑓𝑜൫𝑇௬௘௦൯ ൌ 1 െ 1ଶ െ 0ଶ ൌ 0 

𝐼𝑛𝑓𝑜ሺ𝑇௡௢ሻ ൌ 1 െ ൬
1
5

൰
ଶ

െ ൬
4
5

൰
ଶ

ൌ 0.32 

𝐼𝑛𝑓𝑜ሺ𝐶ℎ𝑖𝑙𝑑, 𝑇ሻ ൌ  
3
8

𝐼𝑛𝑓𝑜൫𝑇௬௘௦൯ ൅
5
8

𝐼𝑛𝑓𝑜ሺ𝑇௡௢ሻ ൌ 0.2 

𝐺𝑎𝑖𝑛ሺ𝐶ℎ𝑖𝑙𝑑, 𝑇ሻ ൌ 𝐼𝑛𝑓𝑜ሺ𝑇ሻ െ 𝐼𝑛𝑓𝑜ሺ𝐶ℎ𝑖𝑙𝑑, 𝑇ሻ ൌ  0.5 െ 0.2 ൌ 0.3 
  



Q2  
𝑃ሺ𝐻𝐷 ൌ 𝑌𝑒𝑠 | 𝐸 ൌ 𝑌𝑒𝑠, 𝐵𝑃 ൌ 𝐻𝑖𝑔ℎ, 𝐶𝑃 ൌ 𝑌𝑒𝑠ሻ 

ൌ
𝑃ሺ𝐻𝐷 ൌ 𝑌𝑒𝑠, 𝐵𝑃 ൌ 𝐻𝑖𝑔ℎ, 𝐶𝑃 ൌ 𝑌𝑒𝑠 | 𝐸 ൌ 𝑌𝑒𝑠ሻ

𝑃ሺ𝐵𝑃 ൌ 𝐻𝑖𝑔ℎ, 𝐶𝑃 ൌ 𝑌𝑒𝑠|𝐸 ൌ 𝑌𝑒𝑠ሻ
 

ൌ
𝑃ሺ𝐵𝑃 ൌ 𝐻𝑖𝑔ℎ, 𝐶𝑃 ൌ 𝑌𝑒𝑠 | 𝐻𝐷 ൌ 𝑌𝑒𝑠, 𝐸 ൌ 𝑌𝑒𝑠ሻ  ൈ  𝑃ሺ𝐻𝐷 ൌ 𝑌𝑒𝑠 | 𝐸 ൌ 𝑌𝑒𝑠ሻ

∑ 𝑃ሺ𝐵𝑃 ൌ 𝐻𝑖𝑔ℎ, 𝐶𝑃 ൌ 𝑌𝑒𝑠 | 𝐻𝐷 ൌ 𝑥, 𝐸 ൌ 𝑌𝑒𝑠ሻ  ൈ 𝑃ሺ𝐻𝐷 ൌ 𝑥| 𝐸 ൌ 𝑌𝑒𝑠ሻ௫∈ሼ௒௘௦,ே௢ሽ
 

ൌ
𝑃ሺ𝐵𝑃 ൌ 𝐻𝑖𝑔ℎ, 𝐶𝑃 ൌ 𝑌𝑒𝑠 | 𝐻𝐷 ൌ 𝑌𝑒𝑠ሻ ൈ  𝑃ሺ𝐻𝐷 ൌ 𝑌𝑒𝑠 | 𝐸 ൌ 𝑌𝑒𝑠ሻ

∑ 𝑃ሺ𝐵𝑃 ൌ 𝐻𝑖𝑔ℎ, 𝐶𝑃 ൌ 𝑌𝑒𝑠| 𝐻𝐷 ൌ 𝑥ሻ ൈ 𝑃ሺ𝐻𝐷 ൌ 𝑥 | 𝐸 ൌ 𝑌𝑒𝑠ሻ௫∈ሼ௒௘௦,ே௢ሽ
 

ൌ
𝑃ሺ𝐵𝑃 ൌ 𝐻𝑖𝑔ℎ | 𝐻𝐷 ൌ 𝑌𝑒𝑠ሻ ൈ 𝑃ሺ𝐶𝑃 ൌ 𝑌𝑒𝑠 | 𝐻𝐷 ൌ 𝑌𝑒𝑠ሻ  ൈ 𝑃ሺ𝐻𝐷 ൌ 𝑌𝑒𝑠 | 𝐸 ൌ 𝑌𝑒𝑠ሻ
∑ 𝑃ሺ𝐵𝑃 ൌ 𝐻𝑖𝑔ℎ|𝐻𝐷 ൌ 𝑥ሻ ൈ 𝑃ሺ𝐶𝑃 ൌ 𝑌𝑒𝑠 |𝐻𝐷 ൌ 𝑥ሻ ൈ 𝑃ሺ𝐻𝐷 ൌ 𝑥 | 𝐸 ൌ 𝑌𝑒𝑠ሻ௫∈ሼ௒௘௦,ே௢ሽ

 

ൌ
0.85 ൈ 0.8 ൈ 0.25

0.85 ൈ 0.8 ൈ 0.25 ൅ 0.2 ൈ 0.6 ൈ 0.75
 

ൌ 0.65 
 
 
𝑃ሺ𝐻𝐷 ൌ 𝑁𝑜 | 𝐸 ൌ 𝑌𝑒𝑠, 𝐵𝑃 ൌ 𝐻𝑖𝑔ℎ, 𝐶𝑃 ൌ 𝑌𝑒𝑠ሻ 
ൌ 1 െ 0.65 
ൌ 0.35 
 
It is more likely that he has heart disease.  


