
Program: MASTER OF SCIENCE IN FINANCE AND BANKING

Course: Advanced Topics in Finance and Insurance

Instructor: Alessandro Ramponi

Year: 2024

Week 1

Macro topics Theory Video lectures

Introduction About the ARPM Lab

Introduction Notation
Linear algebra primer Vector spaces (theory)

Linear algebra primer Linear transformations (theory)

Linear algebra primer Spectral decomposition (theory)

Linear algebra primer Metric and normed spaces (theory)

Linear algebra primer Inner product spaces (theory)

Linear algebra primer Matrix transpose-square-root (theory)

Linear algebra primer Matrix operations (theory)

Calculus Differentiation (theory)

Calculus Discrete derivatives (theory)

Calculus Taylor expansion (theory)

Calculus Integration (theory)

Calculus Monotone functions (theory)

Calculus Convexity (theory)

Functional analysis Function spaces

Functional analysis L2 spaces

Functional analysis Spectral theorem

Selected homework Determinant, eigenvalues, and inverse matrix

Length, distance and angle

Concavity and Hessian matrix

Matrix calculus

https://www.arpm.co/lab/about-this-work.html
https://www.arpm.co/lab/notation-short.html
https://www.arpm.co/lab/sec-euclidean-vector-spaces.html
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=sec-euclidean-vector-spaces
https://www.arpm.co/lab/matrix-fundamentals.html
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=matrix-fundamentals
https://www.arpm.co/lab/redirect.php?permalink=spectral-theorem-multiv-loc-disp
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=spectral-theorem-multiv-loc-disp
https://www.arpm.co/lab/sec-normed-metric-spaces.html
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=sec-normed-metric-spaces
https://www.arpm.co/lab/basic-geom-sec.html
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=basic-geom-sec
https://www.arpm.co/lab/matrix-transpose-square-root.html
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=matrix-transpose-square-root
https://www.arpm.co/lab/redirect.php?permalink=lbl-matrix-algebra
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=lbl-matrix-algebra
https://www.arpm.co/lab/sec-differentiation.html
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=sec-differentiation
https://www.arpm.co/lab/redirect.php?permalink=sec-approximating-derivatives
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=sec-approximating-derivatives
https://www.arpm.co/lab/redirect.php?permalink=sec-taylor-expansion
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=sec-taylor-expansion
https://www.arpm.co/lab/sec-integration.html
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=sec-integration
https://www.arpm.co/lab/sec-monotonicity.html
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=sec-monotonicity
https://www.arpm.co/lab/sec-convexity.html
https://www.arpm.co/users/marathon/access.php?restype=primers&permalink=sec-convexity
https://www.arpm.co/lab/sec-functional-algebra.html#x247-128500041.2.1
https://www.arpm.co/lab/sec-l2-spaces.html
https://www.arpm.co/lab/spectral-theorem-continuum.html
https://www.arpm.co/lab/problem-KZJmyIqQEnHQNetpY4Az.html
https://www.arpm.co/lab/problem-SxlocllBeFh6nIgYY1MW.html
https://www.arpm.co/lab/problem-M9r3aP91deh8VrsqnDXI.html
https://www.arpm.co/lab/problem-qgYGQhICa35hNySMvl1b.html


Week 2

Macro topics Theory Video lectures

Introduction P versus Q

Introduction Summary: “Quantitative Finance checklist” (theory)

The Checklist: Step 1 - Risk drivers identification Risk drivers identification

The Checklist: Step 1 - Risk drivers identification Equities

The Checklist: Step 1 - Risk drivers identification Currencies

The Checklist: Step 1 - Risk drivers identification Fixed-income

The Checklist: Step 1 - Risk drivers identification Derivatives

The Checklist: Step 1 - Risk drivers identification Credit

The Checklist: Step 1 - Risk drivers identification Strategies

Applications Quantitative finance: the “Checklist”

Applications Step 1. Risk drivers identification - Historical

Applications Step 1. Risk drivers identification - Monte Carlo (practice)

Selected homework The Checklist: executive summary overview 2

Fixed-income risk drivers: value vs yield

Fixed-income risk drivers: alternative

representations

Call option risk drivers

Week 3

Macro topics Theory Video lectures

Dynamic models Linear state space models

The Checklist: Step 2 - Quest for invariance Quest for invariance (theory)

The Checklist: Step 2 - Quest for invariance Simple tests

The Checklist: Step 2 - Quest for invariance Efficiency

The Checklist: Step 2 - Quest for invariance Mean-reversion - fast decaying autocorrelation

The Checklist: Step 2 - Quest for invariance Discrete state transitions

The Checklist: Step 2 - Quest for invariance Volatility clustering

Applications Step 2. Quest for invariance - Historical

Applications Step 2. Quest for invariance - Monte Carlo (practice)

Distributions Distributions (theory)

Distributions Normal

Distributions Lognormal

Distributions Quadratic norma

Distributions Elliptical distributions

Distributions Scenario-probability

Distributions Exponential family

Distributions Mixtures

Selected homework Efficiency: random walk

Yield to maturity and autocorrelation

Volatility clustering

Scenario-probability distributions

https://www.arpm.co/lab/redirect.php?permalink=about-quantitative-finance
https://www.arpm.co/lab/redirect.php?permalink=executive-summary-checklist
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CF1
https://www.arpm.co/lab/risk-drivers-identification.html
https://www.arpm.co/lab/equities-risk-drivers.html
https://www.arpm.co/lab/currencies-risk-drivers.html
https://www.arpm.co/lab/fixed-income-risk-drivers.html
https://www.arpm.co/lab/derivatives-risk-drivers.html
https://www.arpm.co/lab/credit-risk-drivers.html
https://www.arpm.co/lab/strategies-risk-drivers.html
https://www.arpm.co/lab/redirect.php?permalink=summary-checklist-casestudies
https://www.arpm.co/lab/final-output-risk-drivers-historical.html
https://www.arpm.co/lab/final-output-risk-drivers.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CF3CS
https://www.arpm.co/lab/problem-U6Q12TIV2o89CmWBcW6I.html
https://www.arpm.co/lab/problem-zB4A77KzO9RxEc2c2Va9.html
https://www.arpm.co/lab/redirect.php?homework=YFTvWocVu8BCtHcoxdY4.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=YFTvWocVu8BCtHcoxdY4.ipynb&codeLang=Python
https://www.arpm.co/lab/problem-iM5ZhnMUw70K2s1jv9Hv.html
https://www.arpm.co/lab/model-estimation-parametric.html
https://www.arpm.co/lab/quest-for-invariance.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CF4
https://www.arpm.co/lab/lbl-simple-tests.html
https://www.arpm.co/lab/redirect.php?permalink=efficiency-random-walk
https://www.arpm.co/lab/redirect.php?permalink=mean-reversion-continuous-arma
https://www.arpm.co/lab/redirect.php?permalink=mean-reversion-markov-chains
https://www.arpm.co/lab/volatility-clustering-invariants.html
https://www.arpm.co/lab/final-output-invariants-historical.html
https://www.arpm.co/lab/final-output-invariants.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CD4CS
https://www.arpm.co/lab/redirect.php?permalink=representations-of-a-distribution
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-FF1
https://www.arpm.co/lab/redirect.php?permalink=multivariate-normal-distribution
https://www.arpm.co/lab/redirect.php?permalink=lognormal-distribution-multiv
https://www.arpm.co/lab/redirect.php?permalink=wishart-distribution-notable-multiv
https://www.arpm.co/lab/elliptical-distributions.html
https://www.arpm.co/lab/redirect.php?permalink=scenario-probability-distributions
https://www.arpm.co/lab/redirect.php?permalink=exponential-family-distributions
https://www.arpm.co/lab/redirect.php?permalink=fundam-contdiscr-model
https://www.arpm.co/lab/problem-ZtfvfFDA55uQVZobLdp0.html
https://www.arpm.co/lab/redirect.php?homework=p22HeYsP9R3yZw9rLVhJ.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=sngrVAfN8ZhDvpb43Pkb.ipynb&codeLang=Python
https://www.arpm.co/lab/problem-27ttyDUiF6vXpHsyu4Rm.html


Week 4

Macro topics Theory Video lectures

Location and dispersion Expectation and variance

Location and dispersion Environment: mean-covariance (theory)

Location and dispersion L2 spaces of random variables

Location and dispersion Affine equivariance

Location and dispersion Variational principles

Copulas Grades and inverse sampling

Copulas Definition of copulas

Copulas Properties of copulas

Copulas Elliptical copulas

Copulas Implementation

The Checklist: Step 2 - Quest for invariance Multivariate quest

The Checklist: Step 2 - Quest for invariance Vector autoregression of order one

The Checklist: Step 2 - Quest for invariance Cointegration (theory)

Selected homework Mean-covariance: visualization

Definition and properties of copulas

Copula-marginal implementation

Cointegration

Week 5

Macro topics Theory Video lectures

The Checklist: Step 3 - Estimation Estimation

The Checklist: Step 3 - Estimation Flexible probabilities

The Checklist: Step 3 - Estimation Historical estimation

The Checklist: Step 3 - Estimation Maximum likelihood estimation

The Checklist: Step 3 - Estimation Robustness

The Checklist: Step 3 - Estimation (Dynamic) copula-marginal

The Checklist: Step 3 - Estimation Missing data

The Checklist: Step 3 - Estimation Shrinkage

Applications Step 3. Estimation - Historical

Applications Step 3. Estimation - Monte Carlo (practice)

Selected homework Historical estimation with flexible probabilities

Step 3: Estimation

(Dynamic) copula-marginal

Maximum likelihood with flexible probabilities

https://www.arpm.co/lab/redirect.php?permalink=best-multiv-stats
https://www.arpm.co/lab/redirect.php?permalink=geometry-of-random-variables
https://www.arpm.co/lab/redirect.php?permalink=affine-equivariance
https://www.arpm.co/lab/redirect.php?permalink=sec-loc-disp-variational-gen
https://www.arpm.co/lab/redirect.php?permalink=univariate-results
https://www.arpm.co/lab/redirect.php?permalink=definition-and-properties-of-copulas
https://www.arpm.co/lab/redirect.php?permalink=copula-definitions-properties-copulas
https://www.arpm.co/lab/redirect.php?permalink=special-classes-of-copulas
https://www.arpm.co/lab/copula-marginal-algorithm.html
https://www.arpm.co/lab/multivariate-quest-invariants.html
https://www.arpm.co/lab/redirect.php?permalink=ar1-main-sec
https://www.arpm.co/lab/cointegration-invariants.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CF4
https://www.arpm.co/lab/problem-slI99LF8OUbgojhQNTAD.html
https://www.arpm.co/lab/problem-1ak3J1EYjEnpWbjvRt40.html
https://www.arpm.co/lab/redirect.php?homework=cgFE2pOpGsNHVvmP4uK8.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=Z9XY1TZRFhPHDVzEMtEa.ipynb&codeLang=Python
https://www.arpm.co/lab/lbl-estimation.html
https://www.arpm.co/lab/redirect.php?permalink=setting-flexible-probabilities
https://www.arpm.co/lab/redirect.php?permalink=historical-estimation
https://www.arpm.co/lab/redirect.php?permalink=maximum-likelihood-estimation
https://www.arpm.co/lab/robustness-estimation.html
https://www.arpm.co/lab/dynamic-copula-marginal.html
https://www.arpm.co/lab/missing-data-estimation.html
https://www.arpm.co/lab/shrinkage-blending-assessing.html
https://www.arpm.co/lab/final-output-estimation-historical.html
https://www.arpm.co/lab/final-output-estimation.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CD1CS
https://www.arpm.co/lab/redirect.php?homework=n6r9aZFmhQDSmSgdf60J.ipynb&codeLang=Python
https://www.arpm.co/lab/problem-j40qAOJLzSRUE6m64MsX.html
https://www.arpm.co/lab/redirect.php?homework=HjzR7FPBpdFod7THozP4.ipynb&codeLang=Python
https://www.arpm.co/lab/problem-dsnM0JaIdgbUjzbAUAUU.html


Week 6

Macro topics Theory Video lectures

Linear factor models Definitions (theory)

Linear factor models Linear least squares regression

Linear factor models Principal component models

Linear factor models Factor-analysis models

Linear factor models Cross-sectional models

Linear factor models Finite set of times to maturity

Linear factor models Capital asset pricing framework (theory)

Selected homework Linear factor models: theory

Regression linear factor model for stock returns

Cross-sectional linear factor models:

systematic-idiosyncratic assumption

Factor analysis linear factor models: loadings and

factors

Week 7

Macro topics Theory Video lectures

Machine learning foundations Approaches to machine learning (theory)

Machine learning foundations Prediction

Machine learning foundations Learning and inference

Supervised learning: regression Point least squares regression

Supervised learning: regression Point non-least squares regression (theory)

Supervised learning: classification Point binary classification (theory)

Unsupervised learning Least squares autoencoders

Unsupervised learning Unsupervised learning: graphical models (theory)

Applications Machine learning for hedging (practice)

Applications Least squares regression (practice)

Applications Least absolute distance regression (practice)

Selected homework Discriminative versus generative prediction

Supervised point prediction: mean regression

Unsupervised autoencoders: k-means clustering

Receiver operating characteristic (ROC)

https://www.arpm.co/lab/redirect.php?permalink=theory-factor-models
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-FF4
https://www.arpm.co/lab/redirect.php?permalink=regression-models
https://www.arpm.co/lab/redirect.php?permalink=principal-component-models
https://www.arpm.co/lab/redirect.php?permalink=factor-analysis-models
https://www.arpm.co/lab/redirect.php?permalink=cross-sectional-models
https://www.arpm.co/lab/redirect.php?permalink=finite-set-of-times-to-maturity
https://www.arpm.co/lab/redirect.php?permalink=capital-asset-pricing-model-framework
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CF2
https://www.arpm.co/lab/problem-CUCRNbQLkDKwV7n0siV8.html
https://www.arpm.co/lab/redirect.php?homework=6xCm4jsaXtRhVQ8eck91.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=Md86FBFUzUBaJAQDCFyG.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=Md86FBFUzUBaJAQDCFyG.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=oMHsTh0afp5Qy1Bd40yB.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=oMHsTh0afp5Qy1Bd40yB.ipynb&codeLang=Python
https://www.arpm.co/lab/super-vs-unsuper.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CA2
https://www.arpm.co/lab/point-vs-prob.html
https://www.arpm.co/lab/redirect.php?permalink=sec-inference-learning
https://www.arpm.co/lab/redirect.php?permalink=sec-sup-regress
https://www.arpm.co/lab/redirect.php?permalink=sec-alternative-errors
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CA4
https://www.arpm.co/lab/redirect.php?permalink=class-generative
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CA5
https://www.arpm.co/lab/unsup-const-var.html
https://www.arpm.co/lab/redirect.php?permalink=cond-indep-models
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CA6
https://www.arpm.co/lab/redirect.php?permalink=cs-regression-call-replication
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CA4CS
https://www.arpm.co/lab/redirect.php?permalink=cs-least-sq-reg
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CA4CS
https://www.arpm.co/lab/redirect.php?permalink=cs-non-least-sq-reg
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CA4CS
https://www.arpm.co/lab/redirect.php?homework=8sGKcgcU4Yd3OheB9jR4.ipynb&codeLang=Python
https://www.arpm.co/lab/problem-tTmSzYPtObIGyWKJBxIk.html
https://www.arpm.co/lab/redirect.php?homework=vx3fGvEW4q455od2QOOC.ipynb&codeLang=Python
https://www.arpm.co/lab/problem-CuEEooJlfRamf2TyzMWH.html


Week 8

Macro topics Theory Video lectures

Estimation and assessment Estimators as decisions (theory)

Estimation and assessment Regularization: factors selection

Estimation and assessment Bayesian

Estimation and assessment Ensemble learning

Estimation and assessment Credit default classification

Dynamic models Spectral representation (theory)

Dynamic models Linear state-space models (theory)

The Checklist: Step 4 - Projection Step 4: Projection (theory)

The Checklist: Step 4 - Projection One-step historical projection

The Checklist: Step 4 - Projection Lévy processes

The Checklist: Step 4 - Projection Markov chains

The Checklist: Step 4 - Projection Multivariate analytical projection

The Checklist: Step 4 - Projection Monte Carlo

The Checklist: Step 4 - Projection Application to credit risk

The Checklist: Step 4 - Projection Historical

Selected homework Probabilistic regression: Bayesian estimation

Linear state-space models

One-step historical projection

Monte Carlo projection and historical

bootstrapping

Week 9

Macro topics Theory Video lectures

The Checklist: Step 5 - Pricing at the horizon Step 5: Repricing (theory)

The Checklist: Step 5 - Pricing at the horizon Exact repricing

The Checklist: Step 5 - Pricing at the horizon Taylor approximations

Applications Step 4: Projection

Applications Step 4: Projection (practice)

Applications Step 5: Repricing

Applications Step 5: Repricing (practice)

The Checklist: Step 6 - Aggregation Step 6: Aggregation (theory)

The Checklist: Step 6 - Aggregation Portfolio exposure

The Checklist: Step 6 - Aggregation Holding P&L of a portfolio

The Checklist: Step 6 - Aggregation Returns

The Checklist: Step 6 - Aggregation Static market/credit risk (theory)

The Checklist: Step 6 - Aggregation Dynamic market/credit risk

The Checklist: Step 6 - Aggregation Stress-testing

The Checklist: Step 6 - Aggregation Enterprise risk management

Selected homework Exact repricing: derivatives

Taylor repricing: fixed income

Aggregation: overview

Aggregation: scenario-probability distribution

https://www.arpm.co/lab/redirect.php?permalink=estimation-assessment
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CA3
https://www.arpm.co/lab/redirect.php?permalink=factor-selection
https://www.arpm.co/lab/redirect.php?permalink=bayesian-estimation
https://www.arpm.co/lab/quasi-bayesian-flexible-probabilities.html
https://www.arpm.co/lab/redirect.php?permalink=default-case-study
https://www.arpm.co/lab/sec-cramer-l2.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CD3
https://www.arpm.co/lab/model-estimation-parametric.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CD2
https://www.arpm.co/lab/redirect.php?permalink=lbl-projection
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CF5
https://www.arpm.co/lab/one-step-projection-hist-proj.html
https://www.arpm.co/lab/redirect.php?permalink=efficiency-levy-processes
https://www.arpm.co/lab/redirect.php?permalink=mean-reversion-discrete-markov-chain-generator
https://www.arpm.co/lab/analytical-projection-mv.html
https://www.arpm.co/lab/monte-carlo-scenario-based-projection.html
https://www.arpm.co/lab/application-multivariate-markov-chains.html
https://www.arpm.co/lab/historical-scenario-based-projection.html
https://www.arpm.co/lab/redirect.php?homework=awhWmaW3bVtWcF0apsUj.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=o9kn5B1XQR4wdrx1k18j.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=Pc8tVEq6nbzaGNcqnocB.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=kaafQGjqgjrb1csRQhty.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=kaafQGjqgjrb1csRQhty.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?permalink=pricing-at-the-horizon
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CF6
https://www.arpm.co/lab/exact-repricing.html
https://www.arpm.co/lab/taylor-approximations.html
https://www.arpm.co/lab/redirect.php?permalink=final-output-projection-historical
https://www.arpm.co/lab/redirect.php?permalink=final-output-projection
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CF5CS
https://www.arpm.co/lab/redirect.php?permalink=final-output-pricing-historical
https://www.arpm.co/lab/redirect.php?permalink=final-output-pricing
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CF6CS
https://www.arpm.co/lab/redirect.php?permalink=lbl-aggregation
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CR1
https://www.arpm.co/lab/redirect.php?permalink=basic-toolkit-aggregation
https://www.arpm.co/lab/redirect.php?permalink=holding-pnl-portfolio
https://www.arpm.co/lab/returns-performance-definitions.html
https://www.arpm.co/lab/market-credit-ex-ante-performance.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CR2
https://www.arpm.co/lab/sec-dyn-aggr.html
https://www.arpm.co/lab/sec-stress-testing.html
https://www.arpm.co/lab/enterprise-risk-management.html
https://www.arpm.co/lab/problem-naM8Fw2WzY4LIUAEHkiQ.html
https://www.arpm.co/lab/redirect.php?homework=b5FqGG5t9587YFgDez5M.ipynb&codeLang=Python
https://www.arpm.co/lab/problem-cpGAcknIXtRvz2pniM6o.html
https://www.arpm.co/lab/redirect.php?homework=DYapHJWkabEqwkDkqesJ.ipynb&codeLang=Python


Week 10

Macro topics Theory Video lectures

The Checklist: Step 7 - Ex-ante evaluation Step 7: Ex-ante evaluation (theory)

The Checklist: Step 7 - Ex-ante evaluation Stochastic dominance

The Checklist: Step 7 - Ex-ante evaluation Satisfaction/risk measures

The Checklist: Step 7 - Ex-ante evaluation Mean-variance trade-off

The Checklist: Step 7 - Ex-ante evaluation Expected utility and certainty-equivalent

The Checklist: Step 7 - Ex-ante evaluation Value at Risk and quantile (theory)

The Checklist: Step 7 - Ex-ante evaluation Spectral/distortion satisfaction measures

The Checklist: Step 7 - Ex-ante evaluation Coherent satisfaction measures

The Checklist: Step 7 - Ex-ante evaluation Non-dimensional ratios

Applications Step 6: Aggregation (practice)

Applications Step 6: Aggregation

Applications Step 7: Ex-ante evaluation (practice)

Applications Step 7: Ex-ante evaluation

The Checklist: Ex-ante attribution: performance Step 8a: Ex-ante performance attribution (theory)

The Checklist: Ex-ante attribution: performance Bottom-up exposures

The Checklist: Ex-ante attribution: performance Top-down exposures: factors on demand

The Checklist: Ex-ante attribution: performance Application: hedging

The Checklist: Step 8b - Ex-ante attribution: risk Step 8b: Ex-ante risk attribution (theory)

The Checklist: Step 8b - Ex-ante attribution: risk General criteria

The Checklist: Step 8b - Ex-ante attribution: risk Euler decomposition

Selected homework Properties of satisfaction measures

Quantile satisfaction (VaR) computation: elliptical

distribution

Hedging: factors on demand versus

Black-Scholes-Merton

Euler decomposition: marginal risk contributions

https://www.arpm.co/lab/redirect.php?permalink=ex-ante-evaluation
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CR3
https://www.arpm.co/lab/stochastic-dominance-regular-markets.html
https://www.arpm.co/lab/satisfaction-regular-markets.html
https://www.arpm.co/lab/mean-variance-regular-markets.html
https://www.arpm.co/lab/expected-utility-certainty-equivalent.html
https://www.arpm.co/lab/redirect.php?permalink=quantile-value-at-risk
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CR4
https://www.arpm.co/lab/redirect.php?permalink=spectral-distortion-measures
https://www.arpm.co/lab/coherent-index-satisfaction.html
https://www.arpm.co/lab/non-dimensional-ratios.html
https://www.arpm.co/lab/redirect.php?permalink=final-output-aggreg-historical
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CR2CS
https://www.arpm.co/lab/redirect.php?permalink=final-output-aggreg
https://www.arpm.co/lab/redirect.php?permalink=final-output-evaluation-historical
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CR4CS
https://www.arpm.co/lab/redirect.php?permalink=final-output-evaluation
https://www.arpm.co/lab/redirect.php?permalink=ex-ante-attribution-performance
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CR5
https://www.arpm.co/lab/bottom-up-exposures.html
https://www.arpm.co/lab/top-down-exposures-factors-on-demand.html
https://www.arpm.co/lab/applications-performance.html
https://www.arpm.co/lab/redirect.php?permalink=ex-ante-attribution-risk
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CR6
https://www.arpm.co/lab/redirect.php?permalink=risk-attribution-risk-budgeting-general-criteria
https://www.arpm.co/lab/redirect.php?permalink=homogeneous-measures-euler-decomposition
https://www.arpm.co/lab/problem-WvFohlpC069oAJH2NScT.html
https://www.arpm.co/lab/redirect.php?homework=dSSBm4HE59qcVypm6EDw.ipynb&codeLang=Python
https://www.arpm.co/lab/redirect.php?homework=dSSBm4HE59qcVypm6EDw.ipynb&codeLang=Python
https://www.arpm.co/lab/problem-qJI8bIHxESbe8JTD6AS0.html
https://www.arpm.co/lab/problem-qJI8bIHxESbe8JTD6AS0.html
https://www.arpm.co/lab/redirect.php?homework=VaujJRwHGT19tCjVxqp5.ipynb&codeLang=Python


Week 11

Macro topics Theory Video lectures

The Checklist: Step 9a - Portfolio optimization Step 9a: Portfolio optimization

The Checklist: Step 9a - Portfolio optimization Fundamental concepts (theory)

The Checklist: Step 9a - Portfolio optimization Smooth programming

The Checklist: Step 9a - Portfolio optimization Convex programming

The Checklist: Step 9a - Portfolio optimization Mean-variance principles (theory)

The Checklist: Step 9a - Portfolio optimization Analytical mean-variance

The Checklist: Step 9a - Portfolio optimization Selection problems

The Checklist: Step 9a - Portfolio optimization Mean-variance pitfalls

The Checklist: Step 9b - Estimation and model risk Step 9b: Estimation and model risk (theory)

The Checklist: Step 9b - Estimation and model risk Allocation (=output) uncertainty: Robust allocation

The Checklist: Step 9b - Estimation and model risk Minimum-torsion bets attribution of variance

Applications Step 8: Ex-ante attribution (practice)

Applications Step 8: Ex-ante attribution

Applications Step 9: Construction (practice)

Applications Step 9: Construction

Selected homework Convex programming

Portfolio optimization framework

Analytical mean-variance optimization

Optimization: general concepts

https://www.arpm.co/lab/redirect.php?permalink=construction-portfolio-optimization
https://www.arpm.co/lab/optimization-general.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CG1
https://www.arpm.co/lab/optimization-tools.html
https://www.arpm.co/lab/convex-programming.html
https://www.arpm.co/lab/mean-variance-framework.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CG2
https://www.arpm.co/lab/redirect.php?permalink=analytical-solutions-mean-variance-problem
https://www.arpm.co/lab/redirect.php?permalink=integer-n-choose-k
https://www.arpm.co/lab/pitfalls-portfolio-optimization.html
https://www.arpm.co/lab/redirect.php?permalink=construction-estimation-risk
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CG3
https://www.arpm.co/lab/redirect.php?permalink=allocation-uncertainty-robust-allocation
https://www.arpm.co/lab/redirect.php?permalink=minimum-torsion-bets-attribution-variance
https://www.arpm.co/lab/redirect.php?permalink=final-output-attrib-historical
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CR5CS
https://www.arpm.co/lab/redirect.php?permalink=final-output-attrib
https://www.arpm.co/lab/redirect.php?permalink=final-output-portf-optim-historical
http://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CG2CS
https://www.arpm.co/lab/redirect.php?permalink=final-output-portf-optim
https://www.arpm.co/lab/redirect.php?homework=vrQH4DomzSOGbuoGFe7A.ipynb&codeLang=Python
https://www.arpm.co/lab/problem-AoPCVkr33NhP5R7ot0Z8.html
https://www.arpm.co/lab/problem-MYfFJHLBtdttLIc8nUPO.html
https://www.arpm.co/lab/problem-WOUUf6r2TGnM77QsKoHz.html


Week 12

Macro topics Theory Video lectures

Black-Litterman Prior distribution (theory)

Black-Litterman Active views

Black-Litterman Posterior predictive distribution

Black-Litterman Limit cases and generalizations

Generalized probabilistic inference Generalized probabilistic inference

Generalized probabilistic inference Views processing: minimum relative entropy

Generalized probabilistic inference Analytical implementation

Signals Signals (theory)

Signals Value signals

Signals Technical signals

Signals Signal processing

The Checklist: Step 9c - Cross-sectional strategies Step 9c: Cross-sectional strategies

The Checklist: Step 9c - Cross-sectional strategies Step 9c: Cross-sectional strategies

The Checklist: Step 9c - Cross-sectional strategies Advanced portfolio construction

The Checklist: Step 9c - Cross-sectional strategies Relationship with FLAM and APT

The Checklist: Step 9c - Cross-sectional strategies Multiple portfolios

The Checklist: Step 9c - Cross-sectional strategies Points of interest, pitfalls, practical tips

Selected homework Black-Litterman: views on return of two stocks

Views processing: views on standard deviations

Factor portfolios: general concepts

Factor portfolios: characteristic portfolio variance

Week 13

Macro topics Theory Video lectures

The Checklist: Step 9d - Times series strategies Step 9d: Times series strategies (theory)

The Checklist: Step 9d - Times series strategies The market

The Checklist: Step 9d - Times series strategies Expected utility maximization

The Checklist: Step 9d - Times series strategies Option based portfolio insurance

The Checklist: Step 9d - Times series strategies Rolling horizon heuristics

The Checklist: Step 9d - Times series strategies Signal induced strategy

The Checklist: Step 10 - Execution Execution (theory)

The Checklist: Step 10 - Execution High frequency risk drivers

The Checklist: Step 10 - Execution Market impact modeling

The Checklist: Step 10 - Execution Order scheduling

Applications Step 10. Execution - Historical (practice)

Applications Step 10. Execution - Monte Carlo

Selected homework The market: strategy dynamics

Option based portfolio insurance: partial

differential equation

Market impact modeling

Order scheduling: permanent market impact model

https://www.arpm.co/lab/redirect.php?permalink=equilibrium-prior-distribution
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CD6
https://www.arpm.co/lab/lbl-views.html
https://www.arpm.co/lab/redirect.php?permalink=posterior-distribution
https://www.arpm.co/lab/lbl-limit-cases.html
https://www.arpm.co/lab/views-processing.html
https://www.arpm.co/lab/redirect.php?permalink=lbl-theory
https://www.arpm.co/lab/partial-views-analytical-implementation.html
https://www.arpm.co/lab/lbl-signals.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CG4
https://www.arpm.co/lab/lbl-signals.html#x395-204000055c.1.2
https://www.arpm.co/lab/lbl-signals.html#x395-204300055c.1.3
https://www.arpm.co/lab/lbl-signals.html#x395-204800055c.1.5
https://www.arpm.co/lab/redirect.php?permalink=construction-cross-sectional-strategies
https://www.arpm.co/lab/redirect.php?permalink=construction-cross-sectional-strategies
https://www.arpm.co/lab/signal-characteristic.html
https://www.arpm.co/lab/portfolio-construction-factors.html
https://www.arpm.co/lab/multiple-signal-clusters.html
https://www.arpm.co/lab/pitfalls-construction-cross-sectional-strategies.html
https://www.arpm.co/lab/redirect.php?homework=nUPEkEDZh1Yy2RJJU4r2.ipynb&codeLang=Python
https://www.arpm.co/lab/problem-SOK5MC83TbrgWkEEHi7g.html
https://www.arpm.co/lab/problem-snqCNjRx4GnULl2TqqRK.html
https://www.arpm.co/lab/problem-KzMfvj8wCOmg2dOOWIZB.html
https://www.arpm.co/lab/redirect.php?permalink=construction-time-series-strategies
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CG5
https://www.arpm.co/lab/the-market-time-series-strategies.html
https://www.arpm.co/lab/expected-utility-maximization.html
https://www.arpm.co/lab/option-based-portfolio-insurance.html
https://www.arpm.co/lab/rolling-horizon-heuristics.html
https://www.arpm.co/lab/signal-induced-strategy.html
https://www.arpm.co/lab/lbl-execution.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CG6
https://www.arpm.co/lab/high-frequency-risk-drivers.html
https://www.arpm.co/lab/market-impact-modeling.html
https://www.arpm.co/lab/order-scheduling.html
https://www.arpm.co/lab/final-output-execution-historical.html
https://www.arpm.co/users/bootcamp/access.php?restype=lectures&permalink=xxx-bc2023-CG6C
https://www.arpm.co/lab/final-output-execution.html
https://www.arpm.co/lab/problem-HkF6fUM5mm9HSe5TpXTQ.html
https://www.arpm.co/lab/problem-Ene5lGflYS7MTyOLnJW9.html
https://www.arpm.co/lab/problem-Ene5lGflYS7MTyOLnJW9.html
https://www.arpm.co/lab/problem-2XWcVvRtFcjUEsgRdiEe.html
https://www.arpm.co/lab/redirect.php?homework=Dw2K1r3cAyZUdTTythYp.ipynb&codeLang=Python

