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Quant GANs

Generator Discriminator

TCN TCN

Generate financial time series

(Log-return Neural Process)
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SVNN

Innovation NNDrift TCNVolatility TCN
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Sequence-related modeling task                                 financial time series 

Constructions

Dilated causal convolutions = Causal convolutions + Dilated convolutions



Causal convolutions are convolutions, where output only depends on past sequence elements.
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Dilated convolutions are convolutions ‘with holes’.

Temporal Convolutional Networks 

𝐷2 = 4 = 22

𝐷3 = 8 = 23

𝐷1 = 2 = 21

• Dilation factor D

• Kernel size K=2
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Dilated causal convolutional layers + Activation functions

Block module

generalization
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Dilated causal 
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Dilated causal 

convolutional layer

PReLU
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Block module
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i-th layer

(i+1)-th layer
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1x1 convolutional layer
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𝑇0 = 16
: Receptive field size 

𝑇1 = 15

𝑇2 = 13

𝑇3 = 9

𝑇4 = 1(= 𝑇𝐿)

𝑆1 = 1

𝑆2 = 2

𝑆3 = 4

𝑆4 = 8

𝑇𝑙 ≔ 𝑇𝑙−1 − 𝑆𝑙
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Block module 

Block module 

1 x 1 convolutional layer

L block modules

Output layer

(Input layer) Block module
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Block Modules

1x1 convolutional layer
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Receptive field size is the number of sequence elements that the TCN can capture.
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Skip Connections
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Conv2D PReLU Conv2D PReLU
Input: 𝒙𝒏𝒐𝒓𝒎𝒂𝒍

Input: 𝒙𝒔𝒌𝒊𝒑

𝐹(∙)

𝒙𝒏𝒐𝒓𝒎𝒂𝒍 + 𝑭(𝒙𝒏𝒐𝒓𝒎𝒂𝒍)

Conv2DCropping

Normal path

X

Skip path

H

Block module









• Advantages of TCN

1) TCNs are able to capture long-range 
dependencies in sequences.

2) TCNs have an advantage of avoiding 
exponentially vanishing and exploding gradients.
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• ACF score

• Leverage effect score


