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Iris Classification Task

e Dataset: Iris (3 classes, 4 features)
e Example input: x =[5.1,3.5,1.4,0.2]
@ Target: Setosa y = [1,0,0]
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Network Architecture

4 inputs — 3 hidden — 3 outputs




Weights and Biases
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Hidden Pre-Activation

2.52
0 — wlly 4 pll — |3.30
2.60




Hidden Activation

Sigmoid:

0.925
h=o(zl1) = [0.964
0.931




Output Pre-Activation

0.971
22— wllp 4 pl2 — |0.932
0.930




Softmax Probabilities

0.343
§ = softmax(z1?) = [0.330
0.327




Cross-Entropy Loss

L= —log(y1) = —log(0.343) ~ 1.07




Output Layer Gradient

—0.657
sl =9p—y=10330
0.327




Hidden Layer Gradient

S = (W62l o o/ (1)

0.013
sl ~ [0.011

0.018




Gradients for W2

vwlkl = sPIpT
{0.607 —0.633 0.612]

0.305 0.318 0.307
0.302 0314 0.304




Gradients for b2

—0.657
vhd = s = | 0.330
0.327




Gradients for W

vl = sl T
{0.066 0.046 0.018 0.003]

0.056 0.039 0.015 0.002
0.092 0.064 0.025 0.004
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Gradients for bl

0.013
vl = s — {0.011}

0.018




Weight Update Rule

With learning rate n = 0.1:

wil — wtl — powll

bl  pll — vl
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Updated W (first row)

W =102,0.1,0.3]-0.1x[~0.607, —0.633, —Q

=[0.261,0.163,0.361]




Updated bl

0.1 —0.657 0.166
b — 101] —0.1x | 0330 | = |0.067

0.1 0.327 0.067




Updated W (first row)

w1 =10.1,0.2,0.1,0.4]-0.1x[0.066, 0.046, 0.032

= [0.094,0.195,0.098, 0.400]
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Training Effect

@ Loss decreased from 1.07 to lower after one
step

@ Prediction shifts closer to target

@ lterating improves accuracy
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Conclusion

Forward pass computed numerically

Backpropagation gave gradients

Gradient descent updated weights

Neural network learns Iris classification
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