ROBUST 2008 Poster Section

Department of Statistics, Charles University, Prague

NAZEV PRISPEVKU
LUBOS PRCHAL

prchal@karlin.mff.cuni.cz

2008 (© JCMF

SUMMARY

The poster presents a statistical analysis of the dependance of atmospheric radioactivity on
the altitude. As a theoretical model explaining the physical background of this process is not

known ...

METEOROLOGICAL EXPERIMENT

Analyzed data come from
Prague-Libus upper air
meteorological station of
the Czech Hydrometeo-
rological Institute, where
every month the verti-
cal profiles of beta and
camma radioactivity are
measured by the radioac-
tivity sonde system. The
radioactivity sensor con- e E
sisting of two Geiger-  Earth's
Miller gamma and beta surface = = —
tubes is a part of meteo- Pulses per second

rological balloons which ascends from the earth’s surface up to 35 km
and detects short current pulses coming from the interaction between the

radiation and the tube wall material.

APPLIED REGRESSION MODELS

The first aim of the analysis was to ...
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mi(x) = r(x) + ex + k;
mo(x) T<I>+€(1—|—6Xp{—f<fb—g)}) + k.

COMPUTATIONAL CHALLENGES

We used the classical Least Squares method to estimate the unknown
parameters of suggested models mj(x) and mg(x). Although ...

Choice of software

Mathematica 5 offers, as default, one ex-
tremely rapid function (FindFit). How-
ever, it sometimes results into non-sense and
uninterpretable parameterizations as shown
in the figure.
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ANALYSIS OF VARIABILITY

Radioactivity measurements evidently show heteroscedasticity. The goal
was to suggest a suitable parametric model, estimate its parameters and
study its properties.

Change point detection

A natural question appears: series Is the variance constant or
not? More precisely, the question is how to perform a statistical test of
the hypothesis of a constant variance against . ..

1 TRANSFORMATION

Assuming independent and normal U;

we get .
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FUTURE PLANS

The presented work should be understood as the first step in analyzing
atmospheric radiation. However, a lot of interesting statistical and me-
teorological questions still remain without satisfactory answers. Among
them, we would like to focus mainly on the following:
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