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Background: European Vanilla Put Options†

NORMAL INVERSE GAUSSIAN ALGORITHM

𝑆𝑇 = 𝑆0 ∗ 𝑒
𝑋𝑇

• NIG process is simulated through a Brownian      
subordination for 𝑡 > 0: 

𝑋𝑡 = 𝜇𝑡 + 𝛽𝑧𝑡 + 𝑧𝑡𝐺2 𝐺2~𝑁(0, 1)

INVERSE-TRANSFORM METHOD

𝑆𝑇 = 𝑆0 ∗ 𝑒
𝑋𝑇

• Simulate a random variable U~𝑈𝑛𝑖𝑓(0, 1)

• Approximate 𝐹−1 𝑈 via binary search:

𝑥𝑘 +
𝑥𝑘+1 − 𝑥𝑘

෠𝐹𝑘+1 − ෡𝐹𝑘
(𝑈 − ෠𝐹𝑘)

R/FINANCE 2019 - JOSEPH LOSS 2

†Liming Feng, et al. “Simulating Lévy Processes from Their Characteristic Functions and Financial Applications.”
University of Illinois, 30 July 2011



Normal Inverse Gaussian Algorithm
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Normal Inverse Gaussian Distribution
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Inverse-Transform Algorithm
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• Simulating from the distribution of ෠𝐹 𝑥 :

0, 𝑥 < 𝑥0

෠𝐹𝑘−1 +
෠𝐹𝑘 − ෠𝐹𝑘−1

𝜂
𝑥 − 𝑥𝑘−1 , 𝑥𝑘−1 < 𝑥 < 𝑥𝑘

1, 𝑥 ≥ 𝑥𝐾



Comparison: Timing Efficiency Plots
NormInv Gauss Inverse-Transform

256 8.68 1.68

1024 33.41 6.03

2048 67.98 12.02

4096 135.16 24.36

8192 274.14 49.06

16384 545.35 96.21
* computational time in seconds
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