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Community



https://bit.ly/quants_dev

Community of 

professional & aspiring


quant developers &

quant researchers.


800+ Members

and growing.


Webinar series

“Reinforcement Learning


in Finance”

http://pqf.tpq.io
https://discord.gg/uJPtp9Awaj


Link to the Resources


https://bit.ly/pqf_risk

https://bit.ly/pqf_risk


Case Study: Asset Allocation





mean returns μn =
1
M ∑

t

rn
t

Primitives

financial assets n = 1,2,…, N

historical returns rn
t , t = t1, …, tM

expected returns μ = (μ1, μ2, …, μN)T

points in time t = t1, t2, …, tM



covariance matrix Σ ∈ ℝN×N

Primitives

variance Varn =
1
M ∑

t
(rn

t − μn) (rn
t − μn)

volatility (std) σ = Varn

covariance Covi,j =
1
M ∑

t
(ri

t − μi) (r j
t − μj)



Portfolio Statistics

weights ϕ = (ϕ1, …, ϕN)T ∈ ℝN

portfolio return μP = ϕμ

portfolio variance VarP = ϕTΣϕ

portfolio volatility σP = VarP



Case Study: Risk Parity





Marginal Risk Contributions

risk contribution ℛ𝒞n = ϕn
∂ℛ(ϕ)

∂ϕn

Euler decomposition ℛ(ϕ) = ∑
n

ℛ𝒞n

risk measure ℛ(ϕ)

weights ϕ = (w1, …, wN)T ∈ ℝN



Marginal Volatilities

portfolio volatility σ(ϕ) = ϕTΣϕ

marginal volatilities
∂σ(ϕ)

∂ϕ
=

Σϕ

ϕTΣϕ

risk contributions ℛ𝒞n = ϕn ⋅
(Σϕ)n

ϕTΣϕ



DISCLAIMER


All the content, Python code, Jupyter Notebooks, and other 
materials (the “Material”) come without warranties or 
representations, to the extent permitted by applicable law.


None of the Material represents any kind of recommendation or 
investment advice.


The Material is only meant as a technical illustration.


Leveraged and unleveraged trading of financial instruments, and of 
contracts for difference (CFDs) in particular, involves a number 
of risks (for example, losses in excess of deposits). Make sure to 
understand and manage these risks.



The Python Quants GmbH

Dr. Yves J. Hilpisch

+49 3212 112 9194


http://tpq.io | team@tpq.io

@dyjh

http://tpq.io
mailto:team@tpq.io
http://twitter.com/dyjh

