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S1. Determination of statistical significance

An F-test can be used to determine the significance (p value) of the increase in R? that
accompanies an additional explanatory variable. The F test statistic for determining the
significance of adding Bio to the OA vs. CO regression is

Feio = (Ra* = Ri*)/(k-0) / (1-R*J/(N - (k+1)) (S1)

where k=2 and g=1 are the number of explanatory variables in models M4 and M1 and N is the
number of data points. As statistical significance varies in the same direction as F, it can be seen
from Eq. S1 that significance levels for the improvement in R,* caused by adding Bio to the OA
vs. CO regression decrease as the difference between R, and Ry* becomes small and as N
becomes small. The F statistic, Fco, for adding CO to the Bio regression is obtained by replacing
R, with R,% in Eq. S1.

Equation S1 is based on the assumption that data points are independent and residuals are
normally distributed with equal standard deviations. Independence is the most serious concern
as the effective number of independent data points, Neg, can be many-fold fewer than N because
data are from plumes which are coherent structures, much larger than the spacing between data
points. Because of autocorrelation between data points (Trenberth, 1984; Eq. 2.8), the value of
N in Eqg. 2 is several-fold too large and statistical significance is over-estimated. It has been
shown theoretically and by numerical examples that it is difficult to obtain a numerically stable
value of Neg and that simply changing N to Nes in EQ. S1 does not generate a valid F statistic
(Thiébaux and Zwiers, 1984; Trenberth, 1984). Corrections to the usual statistical tests have
been proposed and implemented with success for test problems (e.g. Dale and Fortin, 2009). The
scant reference to autocorrelation in the atmospheric chemistry literature leads us to believe that
determining significance levels for regressions of plume constituents does not have a universal

solution.
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Figure S1. Coefficient of determination for transects at 5 locations, with explanatory variables,

CO and isoprene. Results rank ordered according to R? of bilinear model, M4-isoprene. Legend

in upper left panel. Open green circles indicates transects in which OA is anti-correlated with

isoprene.
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Figure S2. Coefficient of determination for transects at 5 locations, with explanatory variables,

CO and MVK+MACR. Same Format as Fig. S1.
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Figure S3. Coefficient of determination for transects at 5 locations, with explanatory variables,

CO and CH3OH. Same Format as Fig. S1.



