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Abstract

We describe the impact of the intra-day activity pattern on the autocorrelation function es-
timator. We obtained a strict formula connecting estimator of the autocorrelation functions
of non-stationary process and its stationary counterpart. By mean of this formula, we proved
that day seasonality of intertransaction times extends the memory of both process itself and
it’s absolute value extending the relaxation time.
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Introduction

Time series of logarythmic price returns are com-
monly used in broad range of financial analysis.
Intraday type of this data have lately gained par-
ticular interest. While using many different types
of estimators and models, it is often assumed, di-
rectly or indirectly, that underlying processes are
stationary. Unfortunately it is not the case for fi-
nancial time series, even for logarythmic returns.
There are at least few well known reasons against
financial data stationarity. One of them is volatil-
ity clustering, a positive autocorrelation observed
for different measures of volatility.

Another aspect, more closely associated to our
work, are different types of seasonalities, that can
be seen in various time scales. A major example is
so called ’lunch’ effect which refers to day trading
and is characterized by high volatility and short in-
tertrade times right at the beginning of the session
and just before closing of the quotations, and sig-
nificantly lower volatility in the middle of the day.
Intra-day changes of the activity on stock market
is a well-known empirical fact observed all around
the world on different types of market. More de-
tails can be found in Hasbruck [1], Chan et al. [2],
Admati and Pfleiderer [3].

Previously, researchers focused on the variabil-
ity and seasonality of volatility only. Some of them
tried to measure its impact and remove the effect
from data [4]. That doesn’t affect time intervals
between trades at all, whereas we observe that this
effect is more significant. The aim of this work, is
to find how the day seasonality, observed in trans-
actions time intervals, affects the time series au-
tocorrelation. To do so, we will propose a time
transformation, that will eliminate this seasonal-
ity from analysed process, and try to analytically
describe the ’lunch’ effect.

Our main result is a strict dependence between
autocorrelation function estimators of stationary
process and its seasonal (non-stationary) transfor-
mation. Furthermmore, we found that for financial
time series, adding seasonality of time intervals ex-
tends the memory of underlying process but at the
same time, it doesn’t create any additional auto-
correlations.
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