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The Referee’s comments followed by our replies are listed below.

Comment: I have one comment on factor analysis of NMR. The number of samples is
17, which appears too few for factor analysis. The high Q/Qexpected (≈20, Fig. 5) for
5-factor solution indicates a large underestimation of error which should be addressed
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in the text.

Authors Reply. The definition of a minimum dataset size in factor analysis is an issue
not yet resolved univocally: even if there are a lot of different theoretical rules (Arrindell
& van der Ende (1985), Velicer & Fava (1998), and MacCallum et al. (1999) have re-
viewed many of these recommendations), many studies have demonstrated that the
general rules of thumb of the minimum sample size are not always valid and use-
ful (MacCallum et al., 1999; Preacher & MacCallum, 2002). The minimum level of N
(dataset size) was object of a very high number of studies that demonstrated its depen-
dency on other aspects of design, such as: the communality of the variables (percent
of variance in a given variable explained by all the factors jointly and interpreted as
the reliability of the indicator) (Hogarty et al., 2005; MacCallum et al., 2001; Costello
& Osborne, 2005); the degree of overdetermination of the factor (or number of fac-
tors/number of variables) (Preacher & MacCallum, 2002; MacCallum et al., 1999); etc.
For the above reasons, we chosen the most appropriate factor number on the compar-
ison between the outcomes of distinct factor analysis methods. The best agreement
was achieved by far for the 5-factor solution, and this remains the most realistic NMR
spectral deconvolution in this experiment. In fact, the present study is based on a short
timeline of samples (# = 17), but the variability in NMR composition was high, and this
is witnessed by the poor correlations between the spectral profiles (except between the
two “polysubstituted aliphatics”). In turn, the variability in the chemical composition was
influenced by the great variability in the weather and atmospheric dynamic conditions
which characterized this field campaign. In respect to the meaning of the diagnostic
Q/Qexp we copy here our reply to one of the Refereee#1’s criticism: It should be noted
that Figure 5 of the original manuscript reported the Q/Qexp for the MCR and NMF
methods, not PMF. These algorithms do not account for the measurement uncertainty
and the function (Q) to minimize is the sum of squares:

(see Fig. 1 for the equation)

The fact that the above sum is not normalized by the measurement uncertainties
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means that Q is not adimensional, and its actual value depends on the units used in
the sample concentration matrix. Therefore, in general the ratio Q/Qexp, where Qexp
is defined here analogously than for PMF, will not converge to 1. We acknowledge the
fact that the use of the ratio Q/Qexp as a diagnostic for methods other than PMF can be
misleading. For this reason, we now simply report the variation of Q with the number
of factors as a diagnostic for the factor analysis performed using the MCR and NMF
techniques.
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Fig. 1. Object function Q representing the sum of squared residuals
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