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W W W W W

ℎ𝑡
𝑇
= 𝑡𝑎𝑛ℎ 𝑥𝑡

𝑇
𝑊 + ℎ𝑡−1

𝑇
𝑈

𝑦𝑡
𝑇
= 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 ℎ𝑡

𝑇
𝑉

𝐸 =෍

𝑡

𝐸𝑡 =෍

𝑡

− ƴ𝑦𝑡𝑙𝑜𝑔(𝑦𝑡)

𝜕𝐸𝑡

𝜕𝑉
=
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕𝑧𝑡
𝜕𝑧𝑡

𝜕𝑉

𝜕𝐸𝑡

𝜕𝑈
=෍

𝑖=1

𝑡
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕ℎ𝑡
𝜕ℎ𝑡

𝜕ℎ𝑖
𝜕ℎ𝑡

𝜕𝑈

𝜕𝐸5

𝜕ℎ5

𝜕ℎ5

𝜕𝑊

𝜕𝐸5

𝜕𝑊
=
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕𝑊

Estimating The Parameter W Matrix



X(1) X(2) X(3) X(4) X(5)

Y(5)

V

W W W W W

ℎ𝑡
𝑇
= 𝑡𝑎𝑛ℎ 𝑥𝑡

𝑇
𝑊 + ℎ𝑡−1

𝑇
𝑈

𝑦𝑡
𝑇
= 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 ℎ𝑡

𝑇
𝑉

𝐸 =෍

𝑡

𝐸𝑡 =෍

𝑡

− ƴ𝑦𝑡𝑙𝑜𝑔(𝑦𝑡)

𝜕𝐸𝑡

𝜕𝑉
=
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕𝑧𝑡
𝜕𝑧𝑡

𝜕𝑉

𝜕𝐸𝑡

𝜕𝑈
=෍

𝑖=1

𝑡
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕ℎ𝑡
𝜕ℎ𝑡

𝜕ℎ𝑖
𝜕ℎ𝑡

𝜕𝑈

𝜕𝐸5

𝜕ℎ5

𝜕ℎ5

𝜕ℎ4𝜕ℎ4

𝜕𝑊

𝜕𝐸5

𝜕𝑊
=
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕𝑊

Estimating The Parameter W Matrix



X(1) X(2) X(3) X(4) X(5)

Y(5)

V

W W W W W

ℎ𝑡
𝑇
= 𝑡𝑎𝑛ℎ 𝑥𝑡

𝑇
𝑊 + ℎ𝑡−1

𝑇
𝑈

𝑦𝑡
𝑇
= 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 ℎ𝑡

𝑇
𝑉

𝐸 =෍

𝑡

𝐸𝑡 =෍

𝑡

− ƴ𝑦𝑡𝑙𝑜𝑔(𝑦𝑡)

𝜕𝐸𝑡

𝜕𝑉
=
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕𝑧𝑡
𝜕𝑧𝑡

𝜕𝑉

𝜕𝐸𝑡

𝜕𝑈
=෍

𝑖=1

𝑡
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕ℎ𝑡
𝜕ℎ𝑡

𝜕ℎ𝑖
𝜕ℎ𝑡

𝜕𝑈

𝜕𝐸5

𝜕ℎ5

𝜕ℎ5

𝜕ℎ4

𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕𝑊

𝜕𝐸5

𝜕𝑊
=
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕𝑊

Estimating The Parameter W Matrix



X(1) X(2) X(3) X(4) X(5)

Y(5)

V

W W W W W

ℎ𝑡
𝑇
= 𝑡𝑎𝑛ℎ 𝑥𝑡

𝑇
𝑊 + ℎ𝑡−1

𝑇
𝑈

𝑦𝑡
𝑇
= 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 ℎ𝑡

𝑇
𝑉

𝐸 =෍

𝑡

𝐸𝑡 =෍

𝑡

− ƴ𝑦𝑡𝑙𝑜𝑔(𝑦𝑡)

𝜕𝐸𝑡

𝜕𝑉
=
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕𝑧𝑡
𝜕𝑧𝑡

𝜕𝑉

𝜕𝐸𝑡

𝜕𝑈
=෍

𝑖=1

𝑡
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕ℎ𝑡
𝜕ℎ𝑡

𝜕ℎ𝑖
𝜕ℎ𝑡

𝜕𝑈

𝜕𝐸5

𝜕ℎ5

𝜕ℎ5

𝜕ℎ4

𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2𝜕ℎ2

𝜕𝑊

𝜕𝐸5

𝜕𝑊
=
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2
𝜕ℎ2

𝜕𝑊

Estimating The Parameter W Matrix



X(1) X(2) X(3) X(4) X(5)

Y(5)

V

W W W W W

ℎ𝑡
𝑇
= 𝑡𝑎𝑛ℎ 𝑥𝑡

𝑇
𝑊 + ℎ𝑡−1

𝑇
𝑈

𝑦𝑡
𝑇
= 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 ℎ𝑡

𝑇
𝑉

𝐸 =෍

𝑡

𝐸𝑡 =෍

𝑡

− ƴ𝑦𝑡𝑙𝑜𝑔(𝑦𝑡)

𝜕𝐸𝑡

𝜕𝑉
=
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕𝑧𝑡
𝜕𝑧𝑡

𝜕𝑉

𝜕𝐸𝑡

𝜕𝑈
=෍

𝑖=1

𝑡
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕ℎ𝑡
𝜕ℎ𝑡

𝜕ℎ𝑖
𝜕ℎ𝑡

𝜕𝑈

𝜕𝐸5

𝜕ℎ5

𝜕ℎ5

𝜕ℎ4

𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2

𝜕ℎ2

𝜕ℎ1
𝜕ℎ1

𝜕𝑊

𝜕𝐸5

𝜕𝑊
=
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2
𝜕ℎ2

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2
𝜕ℎ2

𝜕ℎ1
𝜕ℎ1

𝜕𝑊

Estimating The Parameter W Matrix



X(1) X(2) X(3) X(4) X(5)

Y(5)

V

W W W W W

ℎ𝑡
𝑇
= 𝑡𝑎𝑛ℎ 𝑥𝑡

𝑇
𝑊 + ℎ𝑡−1

𝑇
𝑈

𝑦𝑡
𝑇
= 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 ℎ𝑡

𝑇
𝑉

𝐸 =෍

𝑡

𝐸𝑡 =෍

𝑡

− ƴ𝑦𝑡𝑙𝑜𝑔(𝑦𝑡)

𝜕𝐸𝑡

𝜕𝑉
=
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕𝑧𝑡
𝜕𝑧𝑡

𝜕𝑉

𝜕𝐸𝑡

𝜕𝑈
=෍

𝑖=1

𝑡
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕ℎ𝑡
𝜕ℎ𝑡

𝜕ℎ𝑖
𝜕ℎ𝑡

𝜕𝑈

𝜕𝐸5

𝜕ℎ5

𝜕ℎ5

𝜕ℎ4

𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2

𝜕ℎ2

𝜕ℎ1
𝜕ℎ1

𝜕𝑊

𝜕𝐸5

𝜕𝑊
=
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2
𝜕ℎ2

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2
𝜕ℎ2

𝜕ℎ1
𝜕ℎ1

𝜕𝑊

=
𝜕𝐸𝑡

𝜕𝑦𝑡
෍

𝑖=1

𝑡
𝜕𝑦𝑡

𝜕ℎ𝑖
𝜕ℎ𝑖

𝜕𝑊

Estimating The Parameter W Matrix



X(1) X(2) X(3) X(4) X(5)

Y(5)

V

W W W W W

ℎ𝑡
𝑇
= 𝑡𝑎𝑛ℎ 𝑥𝑡

𝑇
𝑊 + ℎ𝑡−1

𝑇
𝑈

𝑦𝑡
𝑇
= 𝑠𝑜𝑓𝑡𝑚𝑎𝑥 ℎ𝑡

𝑇
𝑉

𝐸 =෍

𝑡

𝐸𝑡 =෍

𝑡

− ƴ𝑦𝑡𝑙𝑜𝑔(𝑦𝑡)

𝜕𝐸𝑡

𝜕𝑉
=
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕𝑧𝑡
𝜕𝑧𝑡

𝜕𝑉

𝜕𝐸𝑡

𝜕𝑈
=෍

𝑖=1

𝑡
𝜕𝐸𝑡

𝜕𝑦𝑡
𝜕𝑦𝑡

𝜕ℎ𝑡
𝜕ℎ𝑡

𝜕ℎ𝑖
𝜕ℎ𝑡

𝜕𝑈

𝜕𝐸5

𝜕ℎ5

𝜕ℎ5

𝜕ℎ4

𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2

𝜕ℎ2

𝜕ℎ1
𝜕ℎ1

𝜕𝑊

𝜕𝐸5

𝜕𝑊
=
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2
𝜕ℎ2

𝜕𝑊
+
𝜕𝐸5

𝜕𝑦5
𝜕𝑦5

𝜕ℎ5
𝜕ℎ5

𝜕ℎ4
𝜕ℎ4

𝜕ℎ3
𝜕ℎ3

𝜕ℎ2
𝜕ℎ2

𝜕ℎ1
𝜕ℎ1

𝜕𝑊

=
𝜕𝐸𝑡

𝜕𝑦𝑡
෍

𝑖=1

𝑡
𝜕𝑦𝑡

𝜕ℎ𝑖
𝜕ℎ𝑖

𝜕𝑊

Vanishing/exploding Gradient



Vanishing/exploding gradient problem may happen in 
all deep networks



Vanishing/exploding gradient problem may happen in all 
deep networks


