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Recent studies related to assessing functional connectivitgstingstate functional Magnetic
Resonance Imagirntave revealed that the resulting connectivity patterns exhibit considerable
fluctuations (ynamic functional connectivitygontrary to erlier assumptions of stationarityA
widely applied method for quantifying dynamic functional connectivity is the sliding window
method. According to this method, the data are divided into segments with game length
(window size) and a correlation metric is employed to assess connectivity within these segments,
whereby the window size is often empirically chosdaually, the data points inside each window

are given equal weights; however, it has beegueed that this approach could result in abrupt
changes in windowed metric series i autlier is considered For minimizing sensitivity to
outliersa variety of windowunctionswere employed in the corresponding literature.

In the presentthesis the assessment of dynamic functional connectifityn restingstate
functional Magnetic Resonance Imagui@ta, isrigorously investigaté using the sliding window
method. Firstly,to fully examine the effects of weighting in the sliding window methiba,
presentthesisaccomplishes an exhaustive investigation ugemgdifferent window functions.
Secondlya detailed comparisoiis performed between different correlation metricsacross a
wide range ofwindow size, aiming to systematically define aptimum parameter selectioto
assess dynamic functional connectivittatistical inference is achieved by employing a
hypothesis testing framework based on surrogate dé&ba constructing the null hypothesis of
dynamic functional connectivity absencBasel on this analysiswe soughtto identify the
sensitivity of each metriand windowfunction with respect to window sizefor identifying
dynamic functional connectivity.

Subsequentlyanother method for estimating dymamic functional connectivitys consdered,
whereby thetime-series argrojected tothe time-frequency domain. This technique is based on
the wavelettransformfor obtaining a coherenceneasure of theexamined signals in both time
and frequencyas well as their phase coupling values. Next, characteristic cargesstimated
indicating the most prominent wavelengths in dynamic functional connectivity. Using both visual
illustrations and a hypothesis teting framework based on surrogate dataa broader
interpretation of dynamic functional connectivitg achievedwhich only requires the selection

of the waveletbags function for the transformas opposed to theliding windowmethod that
requires the definition othe functional connectivitynetric, window size, windowshifting and
window function. Consequently, the conclusions depend on fewer methodological parameters
and can prowe a better understanding dtinctional canectivity patterns of theestingbrain.

VI



Keywords sliding window methogwindow sizefunctional connectivitynetrics,surrogate data,
time-frequency method, waveletransform, time-averaged coherenceaesting state networks,
default mode network
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