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where y is an m x 1 vector and x is an n X 1 vector
lwd Ui S g2
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actual Predicted probabilities Corrected probabilities log

0 0.2
0 0.7
1 0.3
1 0.8

The formula of binary cross entropy loss for a single data point is:

L(y,9) = —[ylogg + (1 — y)log(1 — 7)]

where y is the true label (0 or 1), and g is the predicted probability (between 0 and
1). The formula of binary cross entropy loss for a batch of data points is the average
of the individual losses:

N
. 1 ) .
LYY)=-% > lyilog g + (1 — yi) log(1 — §5)]
=1

log(0.2) = —1.6,10g(0.3) = —1.2,10g(0.7) = —0.35,10g(0.8) = —.22
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import tensorflow as tf
import random

= tf.Variable (random.random () )
= tf. Variable (random.random())
= tf. Variable (random.random())
= tf. Variable (random.random())
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EPOCHS = 1000
optimizer = tf.keras.optimizers.Nadam(lr=0.1)
for _ in range(EPOCHS) :
with tf.GradientTape() as tape:
yl=A+B -9
y2=C—-D—1
y3 = A+ C— 8
y4 =B —D — 2
sqgerr = ylxyl + y2xy2 + y3xy3 + ydxy4
gradA, gradB, gradC, gradD = tape.gradient (sqerr, [A,B,C,D])
optimizer.apply_gradients ([(gradA ,A), (gradB,B), (gradC,C),
(gradD ,D)])
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