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implies reducing the problem to
the calculation of a single integral
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DFT Convergence to FT

Given the General DFT
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Convergence theorems
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DFT Convergence to FT

The Convergence Theorem
for General DFT’s (C Th)
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Convergence Theorems for Uniform Grids
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Convergence Theorems for Uniform Grids
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Convergence Theorems for Non Uniform Gaussian Grids

Condition 1

Gaussian Grids
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Optimal choice of discretization points
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Convergence Theorems for Non Uniform Gaussian Grids

Condition 1
Gaussian Grids
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Convergence Theorems for Non Uniform Gaussian Grids
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Convergence Theorems for Non Uniform Gaussian Grids
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Convergence Theorems for Non Uniform Gaussian Grids

The Convergence Theorem
for General DFT’s (C Th)
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Fast Option Pricing

C . via DFT

Fast Fourier Trasform
Algorithms
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Fractional FFT

The Fractional DFT
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Fractional FFT
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The Fractional DFT
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Fractional FFT

Choosing two indipendent uniform grids
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Fractional FFT

Choosing two indipendent uniform grids
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Choosing two indipendent uniform grids
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Fractional FFT

Fast Fractional Reconstruction
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Step 3
Bailey’s Lemma
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Fractional FFT

Fast Fractional Reconstruction
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Step 1
Bailey-Swarztrauber F-DFT Characterization
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Choosing two indipendent uniform grids
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Fractional FFT

Fast Fractional Reconstruction
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Step 4
2p points DFT’s computation
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Fractional FFT

Fast Fractional Reconstruction
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Step 2
2p-extension of DFT’s coefficients
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Fractional FFT

Fast Fractional Reconstruction
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Step 5

Circular Convolution Theorem
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Fractional FFT

Fast Fractional Reconstruction
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Step 6
F-DFT derivation as a function of DFT
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Fast Fractional Reconstruction
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Step 7
F-FFT computation
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Fractional FFT

Fast Fractional Reconstruction
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Fractional FFT

Fast Fractional Reconstruction
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F-FFT computation
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Fractional FFT

Fast Fractional Reconstruction
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The total computational cost drops
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Non Uniform FFT

The Non Uniform DFT
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Choosing two perfectly indipendent grids
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Non Uniform FFT

Choosing two perfectly indipendent grids
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It’s a natural property of the Non Uniform Approach
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 1
Gaussian Convolution of the non uniformly sampled
characteristic function
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Non Uniform FFT
Single Components
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 1
Gaussian Convolution of the non uniformly sampled
characteristic function
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 1
Gaussian Convolution of the non uniformly sampled
characteristic function
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Non Uniform FFT

Gaussian Gridding Reconstruction
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characteristic function

® 2
~ (-2 )
> e
f=—n
“ 69 &
EUROPE £3CONSOB
Non Uniform FFT
200 it
- Pl
0 x; X;‘:‘ X‘:i x:‘,;s' x;’j o
N s v
Xl Xz X3 X4 XNfl XN

. EUROPE £2CONSOB



Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 2
Discretization on an uniform oversampled grid of f.(X)
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 4
NU-DFT representation of the Fourier Coefficient F (n)

w(n)= ilc_.”z‘_Fr(-n)
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 6
NU-DFT derivation as a function of DFT
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 5
DFT representation of the Fourier Coefficient F_(n)
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 7
NU-FFT computation

.. _EUROPE
CONGRESS

£:2CONSOB

Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 3
Computation of the Fourier Coefficient of f (x) discretised
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 6
NU-DFT derivation as a function of DFT
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 7
NU-FFT computation
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Non Uniform FFT

Gaussian Gridding Reconstruction
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Step 7
NU-FFT computation

Non Uniform FFT

Computational Cost
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The major computational cost of the
Procedure is the FFT on the oversampled grid
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Computational Cost
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The major computational cost of the
Procedure is the FFT on the oversampled grid
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Choosing the oversampling ratio
M, =2M
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Non Uniform FFT

Computational Cost

S B

The major computational cost of the
Procedure is the FFT on the oversampled grid
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Choosing the oversampling ratio
M, =2M
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The total cost of the procedure is ~ 2\ log,2M
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Empirical Analysis

ACCURACY
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Empirical Analysis
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Empirical Analysis
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Empirical Analysis
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The Computational Framework
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Conclusions

Indifference to Nyquist-Shannon Limit

NU - FFT | YES
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Conclusions
Stability of Pricing
NU - FFT | YES
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Conclusions
Indipendent Price Grids
NU - FFT | YES
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Speed of Pricing
NU - FFT | YES
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Conclusions
FFT’s like - Accuracy
NU - FFT | YES
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