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1) Construct a decision tree for the following example and Classify whether the person gets the Job offer or Not. (CO1-L2) (5M)
[image: ]
Ans: Step 1: Dataset Overview
We have the following attributes:
· CGPA: (>=9, >=8, <8)
· Interactive: (Yes, No)
· Practical Knowledge: (Very good, Good, Average)
· Communication Skills: (Good, Moderate, Poor)
· Job Offer (Target): (Yes, No)
We have 10 instances total.
Step 2: Count Total Positives and Negatives
· Job Offer = Yes → 7 records
· Job Offer = No → 3 records
· 
Step 3: Calculate Entropy of the Entire Dataset (S)
[image: ]
Step 4: Choose Best Attribute Using Information Gain
We compute Information Gain for each attribute and choose the one with highest gain.
Example Calculation: Attribute = CGPA
CGPA Values:
· >=9: 3 (Yes), 0 (No) → Entropy = 0
· >=8: 3 (Yes), 0 (No) → Entropy = 0
· <8: 1 (Yes), 3 (No) → Entropy:
[image: ]
Try Next Attribute: Interactive
· Yes: 5 Yes, 1 No → Entropy ≈ 0.650
· No: 2 Yes, 2 No → Entropy = 1.0
[image: ]Clearly, CGPA gives better gain.
Step 5: Root Node = CGPA
We use CGPA as the root node.

Build Branches from CGPA
Branch 1: CGPA = >=9 → All Yes → Leaf Node: Yes
Branch 2: CGPA = >=8 → All Yes → Leaf Node: Yes
Branch 3: CGPA = <8 → 1 Yes, 3 No
Subset:
· (Interactive: No, Practical: Average, Comm: Good) → No
· (Interactive: Yes, Practical: Good, Comm: Poor) → No
· (Interactive: No, Practical: Average, Comm: Good) → No
· (Interactive: Yes, Practical: Average, Comm: Good) → Yes
Let’s calculate gain on this subset.
Subset: Attribute = Interactive (on CGPA < 8)
· Yes: 1 Yes, 1 No → Entropy = 1
· No: 0 Yes, 2 No → Entropy = 0
[image: ]
Let’s use Interactive for CGPA < 8 split.
Continue Tree: Branch CGPA < 8 → Split on Interactive
Branch 3.1: Interactive = No → Both No → Leaf: No
Branch 3.2: Interactive = Yes → 1 Yes, 1 No
Now split this on Comm Skills or Practical Knowledge.
Try Comm Skills:
· Poor → No
· Good → Yes → Perfect split




2a) Identify the differences between Biological Neuron and Artificial Neuron.(CO-2)(L3) 2M
Ans: [image: https://miro.medium.com/v2/resize:fit:875/1*UyBZ3IFt2GpgDhfeF4go4g.png]
2b) Solve a given problem using back-propagation algorithm and perform the updated weight of W35.(Use sigmoid activation function =1/1+e-x)(CO-2)(L3)(3M)
[image: ]
Ans: We are given a neural network and asked to perform backpropagation to update weight W35W_{35}W35​ using the sigmoid activation function:
Given Values:
· Inputs:
· x1=0.35x_1 = 0.35x1​=0.35
· x2=0.9x_2 = 0.9x2​=0.9
· Weights:
· W13=0.1W_{13} = 0.1W13​=0.1, W23=0.8W_{23} = 0.8W23​=0.8
· W14=0.4W_{14} = 0.4W14​=0.4, W24=0.6W_{24} = 0.6W24​=0.6
· W35=0.3W_{35} = 0.3W35​=0.3 ⬅️ (to be updated)
· W45=0.9W_{45} = 0.9W45​=0.9
· Target Output t=0.5t = 0.5t=0.5
· Activation Function (Sigmoid):
[image: ]
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3) Apply Naïve Bayes Algorithm and predict if an accident will happen or Not? 
{Weather Condition -Rain, Road Condition =Good, Traffic Condition = Normal, Engine Problem= No, Accident=?}  (CO2-L3)(5M)
[image: https://miro.medium.com/v2/resize:fit:589/1*6Vbud53EZ7OnnANcJ64FBA.png]
Ans: Step 1: Dataset Summary
We need to calculate the prior and likelihood for each class.
Target: Accident = {yes, no}
Step 2: Count Totals
Total Records: 10
· Accident = yes → 5 instances (Rows: 1, 2, 8, 9, 10)
· Accident = no → 5 instances (Rows: 3, 4, 5, 6, 7)
Step 3: Calculate Prior Probabilities
[image: ]
Step 4: Likelihoods for Given Conditions
[image: ]
Step 5: Apply Naïve Bayes Formula
[image: ]
Step 6: Normalize Probabilities (Optional for Classification)
[image: ]
Final Prediction:
[image: ]
[bookmark: _GoBack]Based on the Naïve Bayes algorithm, no accident is predicted for the given conditions.
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Step 1: Forward Pass

Hidden Layer Outputs:

Tnput to Hy = (21 - Wis) + (22 - Wag) = (0.35 - 0.1) + (0.9 - 0.8) = 0.035 + 0.72 = 0.755
1
45 = (0.755) = gy ~ 06803

Tnput to Hy — (a1 - Wia) + (22 - Wat) = (0.35 - 0.4) + (0.9 - 0.6) = 0.14 + 0.54 — 0.68

1
i = F(0.68) = s ~ 06637
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Output Layer:

Tnput to O = (3 - Wis) + (ya - Wis) = (0.6803 - 0.3) + (0.6637 - 0.9) — 0.2041 + 0.5973 — 0.8014

y = £(0.8014) — % ~ 0.6903

T e0s0id
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Step 2: Backward Pass (Compute Error and Update W35)

Output Error Term:
55 = (y —t) - f'(nets) = (0.6903 — 0.5) - (0.6903 - (1 — 0.6903)) — 0.1903 - (0.6903 - 0.3097) ~ 0.1903 - 0.2137 ~

Gradient for Wis:
AWgs = =105y
Let learning rate ) = 0.5 (typical for examples)

AWy5 = —0.5-0.0407 - 0.6803 ~ —0.5 - 0.0277 ~ —0.01385
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Step 3: Update W35

WA = Wikl + AWy = 0.3 — 0.01385 ~

0.2862
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SNo. |  Weather Road Traffic Engine | Accident
condition condition condition problem

1 Rein bad high no es
2 snow average normal yes yes
3 clear bad light no no
a clear good light yes yes
5 snow good normal no no
6 rain average light no no
7 rain good normal no no
8 snow bad high no es
9 clear good high yes no
10 clear bad high es es
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P(Yes) = 75 =05, P(No) = 15 =05
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For Accident = Yes:
 Weather = Rain — 1/5 = 0.2 (only row 1)
« Road = Good — 1/5 = 0.2 (row 9)
o Traffic = Normal — 1/5 = 0.2 (row 2)

* Engin:

=No —2/5 =04 (rows 1, 8)
For Accident = No:
*  Weather = Rain — 2/5 = 0.4 (rows 6, 7)
* Road = Good — 3/5 = 0.6 (rows 4, 5, 7)
e Traffic = Normal — 2/5 = 0.4 (rows 5, 7)

* Engine = No —4/5 = 0.8 (rows 3, 5, 6,7)
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For Accident = Yes:
P(Yes|X) x P(Yes) - P(Rain|Yes) - P(Good|Yes) - P(Normal|Yes) - P(No| Yes)
—05-0.2-0.2-0.2- 0.4 — 0.0008
For Accident = No:

P(No|X) & 0.5-0.4-0.6-0.4- 0.8 = 0.0384
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We compare:
© P(Yes | X) = 0.0008

© P(No|X)=00384
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Accident = No
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Entropy(S) = —p+ logs(p+) — p-loga(p-)

Where:
. p.=7/10
. p_=3/10

7 3 3
Entropy(S) — 1og2 (m) 15 Lo (m) ~0.881
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