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Accurate 
Valuation of 
Assets and 
Liabilities

Comprehensive 
account of the 

market 
dynamics and 

risk factors

Consistency across various 
time-horizons and use-cases

Realistic 
Dynamics 

allowing for path 
dependency

Realistic 
Distributions 

of asset 
returns and 
risk factors

Forward Looking Multi-
timestep modeling 

Sensible 
distributions 
over short, 

medium and 
long-term.

No-arbitrage

Realistic joint 
behavior across 
returns and risk 

factors

Ability to 
recalibrate to 

own views
Simplicity and parsimony

Speed of 
Calibration
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https://www.federalreserve.gov/bankinforeg/srletters/sr1107.htm
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𝑟𝑡 = 𝑟𝑡−1 + 𝛼 𝜇 −  𝑟𝑡−1 ∆𝑡

𝑟0 = 0.025, 𝛼 = 0.25, 𝜇 = 0.035

𝑟0 = 0.025, 𝛼 = 0.25, 𝜇 = 0.02
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𝑑𝑟𝑡 = 𝛼 𝜇 −  𝑟𝑡−1 𝑑𝑡 + 𝜎𝑑𝑊𝑡 𝑟𝑡 = 𝑟𝑡−1 + 𝛼 𝜇 −  𝑟𝑡−1 ∆𝑡 + 𝜎 ∆𝑡𝑁(0,1)

𝑟0 = 0.025, 𝛼 = 0.25, 𝜇 = 0.035, σ = 0.02
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𝑑𝑆𝑡 = 𝑆𝑡 𝜎𝑑𝑊𝑡 + 𝜇𝑑𝑡

𝑑𝑆𝑡 = 𝑆𝑡 𝜎𝑡𝑑𝑊𝑡 + 𝜇𝑑𝑡

𝑆𝑋𝑆(𝑡) = 𝑆𝑆𝑉(𝑡) 𝑆𝐽𝐷(𝑡)

𝑑 ln 𝑆𝐽𝐷 𝑡 = −𝜆 ഥ𝜇 𝑑𝑡 + ln 𝐽 𝑑𝑁(𝑡)

𝑑 ln 𝑆𝑆𝑉(𝑡) = 𝜇 −
𝜈 𝑡

2
𝑑𝑡 + 𝜈 𝑡  𝑑𝑊1

𝑑 ln 𝑆𝑆𝑉(𝑡) = 𝜇𝑡 −
𝜈 𝑡

2
𝑑𝑡 + 𝜈 𝑡  𝑑𝑊1



Requirements Constant TVDV SVJD TD-SVJD 

Models of Excess Returns ✓ ✓ ✓ ✓ 

Fat tailed distributions   ✓ ✓ 

Term Dependent Volatility  ✓ ✓ ✓ 

Stochastic Volatility   ✓ ✓ 

Strong Positive Correlation ✓ ✓ ✓ ✓ 

Stronger Tail Dependence   ✓ ✓ 

Easy to understand: ✓ ✓ ✓  

Reasonable run-times ✓ ✓ ✓ ✓ 

Robust and stable calibration ✓ ✓ ✓  

Arbitrage free ✓ ✓ ✓ ✓ 

Additional Requirements     

Ability to model large IV surfaces     ✓ 

Ability to model complex 

volatility structures 
   ✓ 
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» Modelled distributions can be sense-checked against economists’ narrative forecasts.

» Routinely performed (also with survey-based forecasts) across many economies/model as part of our Best Views governance process.     



Scenario Modeling is an important source of insights across variety of 
use-cases. 

Different use-cases lend itself to different modeling approaches 
and models.

Model back-testing gives an example of an important consideration 
for suitability of economic scenarios.







www.moodys.com

http://www.moodys.com/
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