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Introduction

Portfolio

What is portfolio management?

Different strategies
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Motivation

Get familiar with decision making and regression

Apply accumulated knowledge on real-world data

Possibly come up with a method that gives the investor an
advantage
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Problem Formulation

Simple formalism of discrete time Markov decision process [3]

Reward Function

R(st , at , at−1) := 1 + st · at −
N∑
i=1

cti |ati − at−1i |

Expected Return

E [R(st+1, at+1, at)|at+1,D(t)] =
∫
S p(st+1|at+1,D(t))R(st+1, at+1, at)dst+1

st ... returns, at ... action, D(t) ... data, ct ... transaction costs
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Methods for Solution

To model the returns of a single or a vector of multiple assets we
will be using multivariate regression. In its general form it is stated
as

st = ATzt + εt ,

A ... matrix of regression coefficients, εt ... normally distributed
random noise

Sufficient statistics matrix

V−1
t = LtL

T
t

Lt =

(
Lft 0
Lzft Lzt

)
The algorithm for effective matrix factorization is available in: [2]
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Structure Estimation

The underlying structure is unknown!

Method for going through the hypotheses space ([1])

MLE

Returns form 7 previous trading days
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Used Data

Past daily returns only

Excluding weekends and holidays

Including ”Black Swan” events

Other meaningful data

13F filings

Volume traded

Seasonality

Possible data transformation

Data source: YahooFinance
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Used Data
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Results

ε̂t+1 = st+1 − ÂT
t zt+1 = st+1 + L−Tft

LTzftzt+1

∆t+1 = st+1 − st

σ̂ =
1

T

T∑
t=t0

ε̂2
t = /T = 250/ ≈ 5.933 ∗ 10−4

σ =
1

T

T∑
t=t0

∆2
t = /T = 250/ ≈ 1.26 ∗ 10−3

Simple 10 day moving average: σMA10 ≈ 6.6 ∗ 10−4 (10.6%
improvement)
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Results
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Figure: Errors Over Time
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Conclusions and Improvements

Further testing

What could be improved?

Optimization
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Structure determination of regression-type models for adaptive
prediction and control.
Bayesian analysis of time series and dynamic models, pages
313–345, 1988.

V. Peterka.
A square root filter for real time multivariate regression.
Kybernetika, 11(1):53–67, 1975.

M. Puterman.
Markov decision processes.
Handbooks in operations research and management science,
2:331–434, 1990.
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